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1.0 INTRODUCTION

1.1 Purpose and Scope

This geotechnical exploration is for the proposed commercial development, Tract
No. 30857-7, located generally south of Van Buren Boulevard and west of Village
West Drive, County of Riverside, California (see Figure 1). Our scope of services
for this exploration included the following:

Review of available site-specific geologic information and Mass Grading Plan,
(Kimley-Horn, 2015).

A site reconnaissance and excavation of 12 exploratory back-hoe test pits.
Approximate locations of these test pits are depicted on the Geotechnical
Map. The logs are presented in Appendix A.

Conduct a geophysical study to further evaluate rippability of onsite bedrock
with 5 seismic refraction lines. Approximate locations of the seismic lines are
depicted on the Geotechnical Map. The geophysical report is included as
Appendix A.

Perform 12 percolation tests within selected basin areas to provide
preliminary infiltration rates for the onsite soil/rock. The percolation tests
extend to depths of 2 to 20 feet below existing ground surface (BGS).
Approximate locations of these percolation tests are depicted on the
Geotechnical Map. The logs and test data are presented in Appendix A.

Geotechnical laboratory testing of selected soil samples collected during this
exploration. Test results are presented in Appendix B.

Geotechnical engineering analyses performed or as directed by a California
registered Geotechnical Engineer (GE) and reviewed by a California Certified
Engineering Geologist (CEG).

Preparation of this report which presents our geotechnical conclusions and
recommendations regarding the proposed structures.

This report is not intended to be used as an environmental assessment (Phase | or
other), or foundation plan review.

1.2 Project and Site Description

The project site is located generally south of Van Buren Boulevard, east of Ferguson
Avenue, north of 12" Street, and west of Village West Drive, in the County of Riverside,
California (see Figure 1, Site Location Map). Topographically, the property contains low
rolling hills with the highest portion of the site in the northwest corner with an elevation
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of approximately 1,755 feet MSL and the lowest portion of the site with an elevation of
approximately 1,613 feet MSL in the northeast area. Drainage is generally to the north
and northeast by sheet flow into moderately developed onsite drainage swales, which
flow to the well-established drainage along Van Buren Boulevard. The site is currently
undeveloped with the exception of three abandoned concrete slabs within the southern
portion of proposed Lot 80. We understand that these structures were associated with
the former military base activities (Zeiser Kling, 2008).

Existing nearby improvements include Plummer Road within the eastern area of the
site, Van Buren Boulevard to the north. The Ben Clark Training Center is adjacent to
the central southern property boundary. The property to the west of the site is currently
vacant with residential developments further beyond. The northern boundary abuts up
to an existing conservation easement. A landfill (closed) is present between Plummer
Road and Village West Drive along the eastern boundary of the subject site.

We understand that site development currently includes four large industrial buildings
ranging in size from 470,000 to 1,007,000 square-feet (SF) and various future lots ranging
in size from approximately 5 to 95 acres to host office/commercial and industrial buildings.
The site plans also indicate several water quality retention basins which vary in size and
location. Based on the review of the provided grading plans, site grading is expected to
have cut/fill thickness on the order of 26 to 30 feet, plus remedial grading, where
applicable. Although no structural loads or foundations plans are developed yet, we
anticipate the structural loads to range up to 200 kips for isolated columns/pads and 10
kips/lineal-foot for continuous wall footings. If site development significantly differs from
the assumptions made herein, the recommendations included in this report should be
subject to further evaluation.
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20 FIELD EXPLORATION AND LABORATORY TESTING

2.1 Field Exploration

Our field exploration for this update report consisted of the excavation of twelve (12)
back-hoe test pits located generally within areas not previously explored and in areas of
planned building footprints to provide basis for foundation and pavement design. In
addition, Twelve (12) percolation/infiltration tests were conducted within selected
drainage basins to provide preliminary infiltration rates for onsite soil/rock. During
exploration, disturbed/bulk samples were collected for further laboratory testing and
evaluation.  Approximate locations of these explorations are depicted on the
Geotechnical Map (see Plate 1). Sampling was conducted by a staff geologist from our
firm. After logging and sampling, the excavations were loosely backfilled with spoils
generated during excavation. The exploration logs from this exploration and previous
investigations are included in Appendix A.

2.2 Laboratory Testing

Laboratory tests were performed on representative bulk samples to provide a basis for
development of remedial earthwork and geotechnical design parameters. The
laboratory testing program included expansion index, R-value and soluble sulfate
content, sieve analysis, sand equivalence, and corrosion suite. The results of our
laboratory testing from this exploration and previous investigations are presented in
Appendix B.

2.3 Previous Geologic/Geotechnical Studies

Based on our review of provided documents, Zeiser Kling Consultants, Inc. (ZKCI),
performed a geotechnical/ geologic investigation in 2008 and incorporated relevant data
from a previous investigation performed by Inland Foundation Engineering Inc. (IFEI) in
2002. The ZKCI report provided a comprehensive evaluation of site conditions and
provided preliminary geotechnical recommendations site development. All pertinent
field and laboratory information from the previous studies were reviewed and
incorporated into this report. The relevant logs of borings/test pits/seismic lines are
included in Appendix A and the laboratory test results are included in Appendix B.
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3.0 GEOTECHNICAL AND GEOLOGIC FINDINGS

3.1 Regional Geology

The site is located within a prominent natural geomorphic province in southwestern
California known as the Peninsular Ranges. This province is characterized by steep,
elongated ranges and valleys that trend northwestward. More specifically, the proposed
site is located within the relatively stable Perris Block.

The Perris Block, approximately 20 miles by 50 miles in extent, is bounded by the San
Jacinto Fault Zone to the northeast, the Elsinore Fault Zone to the southwest. The
Perris Block has had a complex tectonic history, apparently undergoing relative vertical
land-movements of several thousand feet in response to movement on the Elsinore and
San Jacinto Fault Zones. Thin sedimentary and volcanic materials locally mantle
crystalline bedrock, consisting of the Val Verde Tonalite (Kvt) and lesser amounts of
Cretaceous granitic dikes (Kg).

3.2 Site Specific Geology

3.2.1 Earth Materials

Our field exploration, observations, and review of the pertinent literature
indicate that materials on the site include the following units; undocumented
artificial fill, top soil/colluvium, alluvium, older alluvium, and granitic Val
Verde Tonalite (Kvt). For the engineering purposes of this report, we have
grouped the upper near surface soil materials into one unit,
Topsoil/Colluvium. These units are discussed in the following sections in
order of increasing age. A more detailed description of each unit is
provided on the logs of borings in Appendix A.

= Undocumented Artificial Fill (mapped as Afu): Undocumented
artificial fill on this site is generally associated with existing Plummer
Road, 12" Street, underlying concrete slabs on Lot 80, and various
access roadways and erosion control berms. Additional undocumented
fill may be encountered at or below surface that was not identified during
our exploration. The observed artificial fill generally consists of silty sand
(SM) with various amounts of grave and trace of clay.

= Topsoil/Colluvium (not a mapped unit): Topsoil and colluvial materials
are expected to mantle the majority of the site. The topsoil generally
consists of a thin surface layer (up to 3 feet in depth). Colluvium is
generally encountered on slopes mantling the bedrock to a maximum
depth of approximately 6 feet below the existing ground surface in some
areas. Encountered materials appear to be generally porous, have a low
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expansion potential, and consist of loose, light to dark brown silty sand
(SM).

= Younger Alluvium (mapped as Qal): Younger alluvial soils were
generally observed within the upper 3 to 10 feet within the drainage
swales and low lying area near Village West Drive. As encountered,
these soils appear to generally consist of silty to clayey sand (SM/SC).
Based on the results of our laboratory testing, these materials are
expected to possess low expansion potential (EI<51).

= Older Alluvium (not a mapped unit): Older alluvial soils were locally
observed within the upper 3 to 12.5 feet, at various locations across the
site. As encountered, these soils appear to have individual layers that
vary in color, moisture content, density and composition. Unit layers are
typically composed of brown to reddish brown, moist, medium dense to
dense, silty sand (SM) and lessor silty/clayey sand (SM/SC) with
abundant iron oxide staining, caliche, scattered pebbles, mottling, and
minor porosity. Isolated pockets of thicker older alluvial soils should be
anticipated. This older alluvium appears to be generally dense and is
expected to generally possess a low expansion potential (EI<51).

= Val Verde Tonalite (Kvt): The Val Verde Tonalite (Cretaceous granite)
was encountered near surface across the majority of the site with the
exception of TP-11 (this study) and B-69, B-71, TP-6, (Zeiser Kling,
2008). In those explorations, the Tonalite was encountered at depths
ranging from 8 to 10.5 feet below ground surface. As observed during
the field exploration, the condition of the near-surface bedrock varies
from that of completely disintegrated rock that has become a dense soil-
like deposit to that of moderately weathered rock. Where encountered,
the bedrock is generally massive and can be expected to range from
readily rippable to non-rippable depending on the degree of weathering.
The less weathered granitic rock is anticipated to generate sand, gravel,
cobble, and possibly oversize boulders. The weathered bedrock
produced fine to coarse sand with silt and gravel size rock fragments.
The weathered bedrock is expected to be generally suitable for re-use
as compacted fill. It should be anticipated that deep cuts in the western
portions of the site may generate boulders or core stones (greater than
12 inches) that will require special placement described later in Section
5.2 of this report.

3.3 Groundwater and Surface Water

Groundwater was not encountered during this update exploration to a maximum
depth explored of approximately 25 feet below the existing ground surface.
However, groundwater was encountered in the northeastern portion of the property
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3.4

3.5

in the previous investigation in B-69A, B-70, and B-74 at depths ranging from 18 to
25 feet, and in the northwestern portion of the property in B-26 at a depth of 11.6
feet (Zeiser Kling, 2008).

The groundwater encountered within the Tonalite bedrock is likely associated with
a joint/fracture system and if encountered during grading and/or utility installation;
would likely be associated with localized seepages along these joints and
fractures. Groundwater may be encountered during grading and canyon subdrains
are recommended in the canyon fill areas. In addition, groundwater seepage may
appear in cut slopes exposing joints and fractures or earth materials of contrasting
permeabilities. Mitigation of possible seepage within building pads or cut-slope
areas can be provided on an individual basis after evaluation by the geotechnical
consultant during grading operations. Surface water was not observed onsite
during our field reconnaissance.

Landslides/Debris Flow and Rockfalls

No evidence of on-site landslides/debris flow or rock fall was observed during our
field investigation. Thick deposits of surficial soils typically associated with
landsliding or debris flows are not present. Relatively thick surficial soils are
located only in the relatively flat, low-lying portions of the site and, therefore, are
not considered prone to landsliding. One prominent rock outcrop will remain onsite
in the open space Lot “U” located in the north western portion of the site. Due to
the planned grading, the distance of planned residences from the rock out crop
and the gentle natural slope between rocks and future residences, the rock fall
hazard is considered very low. The potential for rock fall due to either erosion or
seismic ground shaking is considered very low. Other soils susceptible to
slumping (i.e. such as thick colluvium) will be removed and compacted during the
course of grading.

Rippability

Based on our review of the geotechnical exploration and the seismic refraction
survey conducted by Southwest Geophysics (See, Appendix A), we anticipate the
bedrock in most of the site to be rippable to the proposed design grades with
conventional heavy earth moving equipment in good operating conditions
(Caterpillar DOL or D10 with single shank ripper and rock teeth). Localized
marginally rippable to unrippable rock may be encountered, particularity in the
areas of excavations deeper than 15 to 25 feet such as the larger cuts in the
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3.6

3.7

western portion of the site. Other areas may also encounter buried core stones or
non-rippable rock within the design excavation depths or during excavation of the
underground utility trenches. In addition, due to differential weathering of the
bedrock materials, very heavy ripping and/or other specialized excavation
techniques may be required to maintain desired excavation rates. For proposed
building pads and utility trenches in marginally rippable to non-rippable rock areas,
it may be desirable to over-excavate at least 2 feet below the bottom of proposed
utility trenches or 4 to 5 feet below pad grade to facilitate future trenching
operations. Pad overexcavation should be sloped a minimum of 1 percent towards
the deeper fills or streets.

The California Building Code and County of Riverside require that no oversize rock
(>12-inches) be placed within 10 feet of the surface of a structural fill and/or
building pad. The grading plan should be carefully reviewed during grading to
verify that oversized rocks are buried below a 10-foot fill cap.

Generally, oversize rock (maximum dimension of 12 inches or more) will require
windrowing, individual burial, or other special placement methods at a minimum
depth of 10 feet below finish grade elevation as further described in Appendix D.
In addition, an adequate supply of granular fill material will be needed for
placement around the rocks. A grading contractor with experience in the handling
and placement of oversize rock should be selected for this project.

Regional Faulting and Fault Activity

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 fault systems such as the San
Andreas, San Jacinto, and Elsinore Fault Zones. Based on published geologic
hazard maps, this site is not located within a currently designated Alquist-Priolo
(AP) Earthquake Fault Zone; nor is located within a County Fault Zone.

Seismic Coefficients per 2013 CBC

Strong ground shaking can be expected at the site during moderate to severe
earthquakes in this general region. This is common to virtually all of Southern
California. Intensity of ground shaking at a given location depends primarily upon
earthquake magnitude, site distance from the source, and site response (soil type)
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3.8

characteristics. The site-specific seismic coefficients provided in this section are
based on an interactive tool/program currently available on USGS website. Based
on ASCE 7-10 as the Design Code Reference Document and site Class C, the
seismic coefficients for this site are as listed in the following table:

Table 1. 2013 CBC Seismic Coefficients

CBC Categorization/Coefficient Design Value (g9)

Site Longitude (-117.2970) Site Latitude (33.88074)

Site Class Definition C

Mapped Spectral Response Acceleration at 0.2s Period, S 1.50
Mapped Spectral Response Acceleration at 1s Period, S; 0.60
Short Period Site Coefficient at 0.2s Period, F, 1.00
Long Period Site Coefficient at 1s Period, F, 1.30
Adjusted Spectral Response Acceleration at 0.2s Period, Sys 1.50
Adjusted Spectral Response Acceleration at 1s Period, Sy 0.78
Design Spectral Response Acceleration at 0.2s Period, Sps 1.00
Design Spectral Response Acceleration at 1s Period, Sp; 0.52

* g- Gravity acceleration

The results of the analysis also indicate that the adjusted Peak Ground
Acceleration (PGAy) for this site is 0.5g.

Secondary Seismic Hazards

Ground shaking can induce “secondary” seismic hazards such as liquefaction,
dynamic densification, lateral spreading, flooding, seiche/tsunami, collapsible soils,
and ground rupture, as discussed in the following subsections:

3.8.1 Dynamic Settlement (Liquefaction and/or Dry Settlement)

Due to the lack of shallow groundwater and relatively dense nature of
underlying materials, dynamic settlement (Liquefaction and/or Dry
Settlement) is not considered a geologic hazard on this site.

3.8.2 Lateral Spreading

Due to the lack of shallow groundwater and relatively dense nature of
underlying materials lateral spreading is not considered a geologic hazard
on this site.

3.8.3 Flooding
The site is not within a flood plain and potential for flooding is considered

very low for this site.
%"
-8-
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3.8.4 Seiche and Tsunami

Due to the site location and lack of nearby open bodies of water, the
possibility of the affects due to seiches or tsunami is considered non-
existent.

3.8.5 Collapsible Soils

Laboratory testing indicates that the onsite soils (alluvium and older
alluvium) are expected to possess a slight collapse potential. Based on the
remedial grading recommendations to remove and compact the near
surface soils (Section 4.2.1), this geologic hazard on this site is considered
very low.

3.8.6 Expansive Soils

Limited laboratory testing indicated that onsite soils generally possess a
very low expansion potential (EI<21). However, localized deposits of older
alluvial soils may possess low expansion potential (EI<51). The mitigation
for this geologic hazard is presented in Section 4.2.4 of this report.

3.8.7 Ground Rupture

Since this site is not located within a mapped Fault Zone, the possibility of
ground surface-fault-rupture is very low at this site.

3.9 Slope Stability

The proposed 2:1 (horizontal to vertical) cut slopes with maximum height of about 15
feet (Lot 81) in the weathered bedrock will be grossly stable under static and seismic
conditions. Slope faces in highly weathered bedrock are inherently subject to erosion,
particularly if exposed to rainfall and irrigation. Landscaping and slope maintenance
should be conducted as soon as possible in order to increase long-term surficial
stability.

Cut slopes within the bedrock may expose localized unstable zones due to fractures
and seepage of groundwater. If unstable conditions are encountered during grading as
identified by the geotechnical consultant, a stabilization fill may be considered as
depicted in Appendix D.

The proposed 2:1 fill slopes with maximum height of about 31 feet (Lot 7) constructed
with onsite soils are considered to be grossly stable.
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3.10 Percolation/Infiltration Testing

Twelve percolation tests were performed in designated areas within the site (see, Plate 1)
in general accordance with the procedures of the Riverside County Flood Control and
Water Conservation District (RCFC&WCD) Design Handbook (RCFC, 2011). Percolation
tests were performed at depths ranging from 2 to 25 feet below existing ground surface.
The results of the percolation tests are included in Appendix A. The results are
determined in minutes-per-inch drop and converted to infiltration rates (in/hr) using the
Prochet Method. Based on the results of our testing and for preliminary design purposes,
Table 2 below presents anticipated infiltration rates based on depth. Additional testing
will be needed to verify the preliminary rates below and comply with County requirements
as to the required number of tests per basin.

Table 2. Range of Infiltration Rates

Range of Infiltration Rates Soil Conditions/
Depth BGS (ft) (in/hr) Classification
0-7 10-18 Topsoil / Ve_xl Verde
Tonalite
7-12 0.4-0.6 Val Verde Tonalite
12-17 0.2-0.4 Val Verde Tonalite
17-22 0.1-0.2 Val Verde Tonalite
22< <0.1 Val Verde Tonalite

1
-10 -
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4.1

4.2

40 CONCLUSIONS AND RECOMMENDATIONS

General

Based on the results of this exploration, it is our opinion that the site is suitable for
the proposed development from a geotechnical viewpoint. Grading of the site
should be in accordance with our recommendations included in this report and
future recommendations and evaluations made during construction by the
geotechnical consultant.

Earthwork

Earthwork should be performed in accordance with the General Earthwork and
Grading Specifications in Appendix D as well as the following recommendations.
The recommendations contained in Appendix D, are general grading specifications
provided for typical grading projects and some of the recommendations may not be
strictly applicable to this project. The specific recommendations contained in the
text of this report supersede the general recommendations in Appendix D.

The contract between the developer and earthwork contractor should be worded
such that it is the responsibility of the contractor to place fill properly in accordance
with the recommendations of this report, the specifications in Appendix D,
applicable County Grading Ordinances, notwithstanding the testing and
observation of the geotechnical consultant during construction.

4.2.1 Site Preparation and Remedial Grading

Prior to grading, the proposed structural improvement areas (i.e. all-
structural fill areas, pavement areas, buildings, etc.) should be cleared of
surface and subsurface pipelines and obstructions. Heavy vegetation, roots
and debris should be disposed of offsite. Any onsite wells or septic waste
system should be removed or abandoned in accordance with the Riverside
Country Department of Environmental Health. Voids created by removal of
buried/unsuitable materials should be backfilled with properly compacted
soil in general accordance with the recommendations of this report.

The near surface soils (including topsoil/colluvium, artificial fill, younger
alluvium, and upper 2 to 3 feet of older alluvium) are potentially
compressible in their present state and may settle under the surcharge of
fills or foundation loading. As such, these materials should be removed in
all settlement-sensitive areas including building pads, pavement, and
slopes. The depth of removal should extend into underlying dense older
alluvium or bedrock, but not generally expected to exceed a depth of 3 to 10
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4.2.2

4.2.3

feet. Dense competent older alluvium should be non-porous and possess a
minimum of 85 percent relative compaction (based on ASTM D1557).
Acceptability of all removal bottoms should be reviewed by an engineering
geologist or geotechnical engineer and documented in the as-graded
geotechnical report. The removal limit should be established by a 1:1
(horizontal:vertical) projection from the edge of fill soils supporting structural
fill or settlement-sensitive structures downward and outward to competent
material identified by the geotechnical consultant. This may require
remedial grading that extends beyond the limits of design grading. Removal
will also include benching into competent material as the fills rise. Areas
adjacent to existing property limits or protected habitat areas may require
special considerations and monitoring. Steeper temporary slopes in these
areas may be considered.

After completion of the recommended removal of unsuitable soils and prior
to fill placement, the exposed surface should be scarified to a minimum
depth of 8-inches, moisture conditioned as necessary to optimum moisture
content and compacted using heavy compaction equipment to an unyielding
condition. All structural fill should be compacted throughout to 90 percent of
the ASTM D 1557 laboratory maximum density, at or slightly above
optimum moisture.

Cut/Fill Transition and Streets

In order to mitigate the impact of underlying cut/fill transition conditions, we
recommend overexcavation of the cut portion underlying building pads
during grading to a minimum depth of 3 feet below finish pad elevation or 3
feet below bottom of footings, whichever is deeper. This overexcavation
does not include scarification or preprocessing prior to placement of fill.
Overexcavation should encompass the entire building limits a horizontal
distance equal to the depth of overexcavation or to a minimum distance of 5
feet, whichever is greater. Overexcavation bottoms should be sloped as
needed to reduce the accumulation of subsurface water.

We further recommend that streets located in the dense bedrock be
overexcavated to a depth of 2 feet below the deepest utility and then
brought back up to design grades with compacted fill.

Structural Fills

The onsite soils are generally suitable for re-use as compacted fill, provided
they are free of debris and organic matter. Fills placed within 10 feet of
finish pad grades or slope faces should contain no rocks over 12 inches in
maximum dimension. In addition, encountered clayey soils layers (EI>21), if
any, should be placed at a depth greater than 5 feet below finished grades.
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4.2.4

4.2.5

Areas to receive structural fill and/or other surface improvements should be
scarified to a minimum depth of 8 inches, conditioned to at least optimum
moisture content, and recompacted. Fill soils should be placed at a
minimum of 90 percent relative compaction (based on ASTM D1557) at or
above optimum moisture content. Placement and compaction of fill should
be performed in accordance with local grading ordinances under the
observation and testing of the geotechnical consultant. The optimum lift
thickness to produce a uniformly compacted fill will depend on the type and
size of compaction equipment used. In general, fill should be placed in
uniform lifts not exceeding 8 inches in thickness.

Fill slope keyways will be necessary at the toe of all fill slopes and at fill-
over-cut contacts. Keyway schematics, including dimensions and subdrain
recommendations, are provided in Appendix C. All keyways should be
excavated into dense bedrock or dense older alluvium as determined by the
geotechnical engineer. The cut portions of all slope and keyway
excavations should be geologically mapped and approved by a geologist
prior to fill placement.

Fills placed on slopes steeper than 5:1 (horizontal:vertical) should be
benched into dense soils (see Appendix C for benching detail). Benching
should be of sufficient depth to remove all loose material. A minimum
bench height of 2 feet into approved material should be maintained at all
times.

Suitability of Site Soils for Fills

Topsoil and vegetation layers, root zones, and similar surface materials
should be striped and stockpiled or removed from the site. Existing fill
should be considered suitable for re-use as compacted fills provided the
recommendations contained herein are followed. Fill materials with
expansion index greater than 21 should not be used in upper 3 feet of
subgrade soils below building pad. If cobbles and boulders larger than 6-
inches in largest diameter are encountered or produced during grading,
these oversized cobbles and boulders should be reduced to less than 6
inches or placed in structural fill as outlined in Appendix D.

Import Soils

Import soils and/or borrow sites, if needed, 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 (E<21) and have a low corrosion impact to the
proposed improvements.
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4.2.6

4.2.7

Utility Trenches

Utility trenches should be backfilled with compacted fill in accordance with
the Standard Specifications for Public Works Construction, (“Greenbook”),
2015 Edition. Fill material above the pipe zone should be placed in lifts not
exceeding 8 inches in uncompacted thickness and should be compacted to
at least 90 percent relative compaction (ASTM D 1557) by mechanical
means only. Site soils may generally be suitable as trench backfill provided
these soils are screened of rocks over 1%z inches in diameter and organic
matter. If imported sand is used as backfill, the upper 3 feet in building and
pavement areas should be compacted to 95 percent. The upper 6 inches of
backfill in all pavement areas should be compacted to at least 95 percent
relative compaction.

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
requirements of the “Greenbook”. This is intended to reduce the likelihood
of water permeating trenches 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
(latest Edition). The contractor should be responsible for providing a
"competent person” as defined in Article 6 of the California Construction
Safety Orders. Contractors should be advised that sandy soils (such as fills
generated from the onsite alluvium) could make excavations particularly
unsafe if all safety precautions are not properly implemented. In addition,
excavations at or near the toe of slopes and/or parallel to slopes may be
highly unstable due to the increased driving force and load on the trench
wall. Spoil piles from the excavation(s) and construction equipment should
be kept away from the sides of the trenches. Leighton Consulting, Inc. does
not consult in the area of safety engineering.

Shrinkage

The volume change of excavated onsite soils upon recompaction is
expected to vary with materials, density, insitu moisture content, and
location and compaction effort. The in-place and compacted densities of

1
14 -

Leighton




Geotechnical Exploration Update 11227.001
Proposed Meridian South Campus Phase 1, Tract No. 30857-7, Riverside, California February 11, 2016

soil materials vary and accurate overall determination of shrinkage and
bulking cannot be made. Therefore, we recommend site grading include, if
possible, a balance area or ability to adjust grades slightly to accommodate
some variation. Based on our geotechnical laboratory results, we expect
recompaction shrinkage (when recompacted to an average 92 percent of
ASTM D1557) and estimate the following earth volume changes will occur

during grading:
Topsoil/Colluvium/Alluvium Approximately 10% shrinkage, +/- 5%
Bedrock Approximately 5% bulking, +/- 3%
Subsidence .
_ _ Approximately 0.1 feet
(overexcavation bottom processing)

4.2.8 Drainage

All drainage should be directed away from structures and pavements by
means of approved permanent/temporary drainage devices. Adequate
storm drainage of any proposed pad should be provided to avoid wetting of
foundation soils. Irrigation adjacent to buildings should be avoided when
possible. As an option, sealed-bottom planter boxes and/or drought
resistant vegetation should be used within 5-feet of buildings.

4.3 Foundation Design

Shallow spread or continuous footings bearing on a newly placed properly
compacted fill are anticipated for the proposed structures.

4.3.1 Design Parameters — Spread/Continuous Shallow Footings

Footings should be embedded at least 12-inches below lowest adjacent
grade for the proposed structure. Footing embedment should be measured
from lowest adjacent finished grade, 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.

= Bearing Capacity: For footings on newly placed, properly compacted fill
soil, an allowable vertical bearing capacity of 2,000 pounds-per-square-
foot (psf) should be used. These footings should have a minimum base
width of 18 inches for continuous wall footings and a minimum bearing
area of 3 square feet (1.75-ft by 1.75-ft) for pad foundations. The
bearing pressure value may be increased by 250 psf for each additional
foot of embedment or each additional foot of width to a maximum vertical

1
- 15 -

Leighton




Geotechnical Exploration Update 11227.001
Proposed Meridian South Campus Phase 1, Tract No. 30857-7, Riverside, California February 11, 2016

bearing value of 3,500 ps. Additionally, these bearing values may be
increased by one-third when considering short-term seismic or wind
loads. A modulus of subgrade reaction, K of 200 PCI may be used to
relative dense bedrock or onsite soil compacted to minimum 90%
relative compaction.

= 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. 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 350 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.

4.3.2 Settlement Estimates

For settlement estimates, we assumed that column loads will be no larger
than 200 kips, with bearing wall loads not exceeding 10 kips per foot of wall.
If greater column or wall loads are required, we should re-evaluate our
foundation recommendation, and re-calculate settlement estimates.

Buildings located on compacted fill soils as required per Section 4.2.1 above
should be designed in anticipation of 1 inch of total static settlement and
0.5-inch of static differential settlement within a 40 foot horizontal run.

4.4 Vapor Retarder

It has been a standard of care to install a moisture-vapor retarder underneath all
slabs where moisture condensation is undesirable. Moisture vapor retarders may
retard but not totally eliminate moisture vapor movement from the underlying soils
up through the slabs. Moisture vapor transmission may be additionally reduced by
use of concrete additives. Leighton Consulting, Inc. does not practice in the field of
moisture vapor transmission evaluation/mitigation. Therefore, we recommend that
a qualified person/firm be engaged/consulted with to evaluate the general and
specific moisture vapor transmission paths and any impact on the proposed
construction. This person/firm should provide recommendations for mitigation of
potential adverse impact of moisture vapor transmission on various components of
the structure as deemed appropriate.

However, based on our experience, the standard of practice in Southern California
has evolved over the last 15 to 20 years into a construction of a vapor retarder
system that generally consisted of a membrane (such as 15-mil thick), underlain by
a capillary break consisting of 4 inches of clean “2-inch-minimum gravel or 2-inch
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4.5

sand layer (SE>30). The structural engineer/architect or concrete contractor often
require a sand layer be placed over the membrane (typically 2-inch thick layer) to
help in curing and reduction of curling of concrete. If such sand layer is placed on
top of the membrane, the contractor should not allow the sand to become wet prior
to concrete placement (e.g., sand should not be placed if rain is expected).

In conclusion, the construction of the vapor barrier/retarder system is dependent
on several variables which cannot be all geotechnically evaluated and/or tested.
As such, the design of this system should be a design team/owner decision taking
into consideration finish flooring materials and manufacture’s installation
requirements of proposed membrane. Moreover, we recommend that the design
team also follow ACI Committee 302 publication for “Guide for Concrete Slabs that
Receive Moisture-Sensitive Flooring Materials” (ACI 302.2R-06) which includes a
flow chart that assists in determining if a vapor barrier/retarder is required and
where it is to be placed.

Retaining Walls

Retaining wall earth pressures are a function of the amount of wall yielding
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 can be designed using the following equivalent fluid
pressures:

Table 3. Retaining Wall Design Earth Pressures (Static, Drained)

Loading Equivalent Fluid Density (pcf)
Conditions Level Backfill 2:1 Backill
Active 37 55
At-Rest 55 90
Passive* 350 150 (2:1, sloping down)

* This assumes level condition in front of the wall will remain for the
duration of the project, not to exceed 3,500 psf at depth.

Unrestrained (yielding) cantilever walls should be designed for the active
equivalent-fluid weight value provided above for very low to low expansive soils
that are free draining. In the design of walls restrained from movement at the top
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4.6

4.7

(non-yielding) such as basement or elevator pit/utility vaults, the at-rest equivalent
fluid weight value 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 us. Non-standard wall
designs should also be reviewed by us 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. Wall backfill should be non-
expansive (El < 21) sands compacted by mechanical methods to a minimum of 90
percent relative compaction (ASTM D 1557). Clayey site soils should not be used
as wall backfill. 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 otherwise approved by the Structural Engineer.

Sulfate Attack

Based on past experience in this area, the onsite soils are expected to possess
negligible sulfate content. Type Il soils or equivalent may be used. Further testing
should be performed at the completion of site grading to confirm such conditions.

Preliminary Pavement Design

Our preliminary pavement design is based on an R-value of 43 and the Caltrans
Highway Design Manual. For planning and estimating purposes, the pavement
sections are calculated based on Traffic Indexes (TI) as indicated in Table below:

Table 4. Asphalt Pavement Sections
General Traffic Traffic Index | Asphalt Concrete | Aggregate Base*

Condition (T1) (inches) (inches)

Automobile 4.5 3.0 4.0
Parking Lanes 50 3.0 4.0
Truck Access & 6.0 3.0 6.0

Driveways 6.5 35 6.0
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Appropriate Traffic Index (TIl) should be selected or verified by the project civil
engineer and actual R-value of the subgrade soils will need to be verified after
completion of site grading to finalize the pavement design. Pavement design and
construction should also conform to applicable local, county and industry standards.
The Caltrans pavement section design calculations were based on a pavement life
of approximately 20 years with periodic flexible pavement maintenance.

Where applicable, we recommend that a minimum of 6 inches of PCC pavement
be used in high impact load areas or if to be subjected to truck traffic. The PCC
pavement should be placed on a minimum 6-inch aggregate base. The PCC
pavement may be placed directly on a compacted subgrade with an R-Value of 40
or higher. The PCC pavement should have a minimum of 28-day flexural strength
of 650 psi. Other requirements of Caltrans Standard Specifications regarding
mixing and placing of concrete should be followed.

The upper 6 inches of the subgrade soils should be moisture-conditioned to near
optimum moisture content, compacted to at least 95 percent relative compaction
(ASTM D1557) 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 as determined by ASTM D1557. |If
applicable, aggregate base should conform to the “Standard Specifications for
Public Works Construction” (green book) current edition or Caltrans Class 2
aggregate base.

If pavement areas are adjacent to heavily watered landscape areas, some
deterioration of the subgrade load bearing capacity and pavement failure may
result. Moisture control measures such as deepened curbs or other moisture
barrier materials may be used to prevent the subgrade soils from becoming
saturated. The use of concrete cutoff or edge barriers should be considered when
pavement is planned adjacent to either open (unfinished) or irrigated landscaped
areas.
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5.0 GEOTECHNICAL CONSTRUCTION SERVICES

Geotechnical review is of paramount importance in engineering practice. Poor
performances of many foundation and earthwork projects have been attributed to
inadequate construction review. We recommend that Leighton Consulting, Inc. be
provided the opportunity to review the grading plan and foundation plan(s) prior to bid.

Reasonably-continuous construction observation and review during site grading and
foundation installation allows for evaluation of the actual soil conditions and the ability to
provide appropriate revisions where required during construction. Geotechnical
conclusions and preliminary recommendations should be reviewed and verified by
Leighton Consulting, Inc. during construction, and revised accordingly if geotechnical
conditions encountered vary from our findings and interpretations. Geotechnical
observation and testing should be provided:

= After completion of site demolition and clearing,

= During over-excavation of compressible soll,

= During compaction of all fill materials,

= After excavation of all footings and prior to placement of concrete,
= During utility trench backfilling and compaction, and

= When any unusual conditions are encountered.

Additional geotechnical exploration and analysis may be required based on final
development plans, for reasons such as significant changes in proposed structure
locations/footprints. We should review grading (civil) and foundation (structural) plans,
and comment further on geotechnical aspects of this project.
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6.0 LIMITATIONS

This report was based in part on data obtained from a limited humber of observations,
site visits, soil excavations, samples and tests. Such information is, by necessity,
incomplete. The nature of many sites is such that differing soil or geologic conditions
can be present within small distances and under varying climatic conditions. Changes
in subsurface conditions can and do occur over time. Therefore, our findings,
conclusions and recommendations presented in this report are based on the
assumption that we (Leighton Consulting, Inc.) will provide geotechnical observation
and testing during construction as the Geotechnical Engineer of Record for this project.
Please refer to Appendix D, GBA’s Important Information About This Geotechnical-
Engineering Report, prepared by the Geoprofessional Business Association (GBA)
presenting additional information and limitations regarding geotechnical engineering
studies and reports.

This report was prepared for the sole use of Client and their design team, for application
to design of the proposed maintenance building, in accordance with generally accepted
geotechnical engineering practices at this time in California. Any unauthorized use of or
reliance on this report constitutes an agreement to defend and indemnify Leighton
Consulting, Inc. 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 Leighton Consulting, Inc.
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APPENDIX A

LOGS OF EXPLORATORY BORINGS /TEST PITS AND PERCOLATION TEST RESULTS

(This and previous studies)
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APPENDIX A-1

LOGS OF EXPLORATORY TEST PITS (This Study)

Encountered earth materials were logged and sampled in the field by our representative
and described in accordance with the Unified Soil Classification System (ASTM D
2488). Representative soil samples were transported to our in-house Temecula
laboratory for geotechnical testing. After logging and sampling, our borings were
backfilled with spoils generated during drilling.

The attached subsurface exploration logs and related information depict subsurface
conditions only at the locations indicated and at the particular date designated on these
logs. Subsurface conditions at other locations may differ from conditions occurring at
these logged locations. Passage of time may result in altered subsurface conditions
due to environmental changes. In addition, any stratification lines on these logs
represent an approximate boundary between sampling intervals and soil types; and
transitions may be gradual.



PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

DATE: 1/20/16

CLIENT: Meridian Park, LLC

TEST SAMPLE

PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium

SM 0’-1.2’ SILTY SAND loose to medium dense, dark brown, moist, fine to medium sand, few

mica, some rootlets, some clay

TP-1 Val Verde Tonalite (Kvt)

B1@2-7 SW-SM | 1.2’-10’ Recovered as well- to poorly-graded SAND with silt, dense, light brownish gray,

dry to moist, fine to coarse sand, micaceous, friable, highly weathered
Total Depth 10’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-1.8’ SILTY SAND loose to dense, light brown, moist, fine to medium sand, few mica,
slight rootlets
Val Verde Tonalite (Kvt)
TP-2 SW-SM | 1.8-12’ Recovered as well-graded SAND with silt, dense, light yellowish brown, dry to

moist, fine to coarse sand, some gravel and weathered cobbles, micaceous, friable, highly
weathered

Total Depth 12’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-1.5" SILTY SAND loose to medium dense, ;light brown, dry to moist, fine to medium
sand, few mica, slight gravel
Val Verde Tonalite (Kvt)
TP-3 B1@4-8 SW-SM | 1.5-10’ Recovered as well-graded SAND with silt, dense, light orange brown, dry to moist,

fine to coarse sand, some gravel, some mica, friable, moderately weathered, at 8.5’
becomes very dense, highly weathered

Total Depth 10’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16

TEST SAMPLE

PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium

B1@ 1-4 SM 0’-4.2' CLAYEY SAND loose to medium dense, light orange brown, dry to moist, fine sand,

some rootlets
Val Verde Tonalite (Kvt)

TP-4 SW-SM | 4.2’-14’ Recovered as well-graded SAND, dense, light brownish gray, dry to moist, fine to

coarse sand with silt and gravel, micaceous, friable, highly weathered, at 10’ becomes
highly weathered

Total Depth 14’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.8’ SILTY SAND, loose, dark brown, moist, fine to medium sand, some rootlets
SM 0.8’-2.2" SILTY SAND, loose to medium dense, light brown, dry to moist, fine to medium
sand, few mica, some clay
TP-5 Val Verde Tonalite (Kvt)
SW-SM | 2.2°-13’ Recovered as well-graded SAND with silt, dense, light orange brown, dry to moist,

fine to coarse sand with gravel, micaceous, friable, highly weathered
Total Depth 13’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.5’ SILTY SAND, loose, dark brown, moist, fine to medium sand, some rootlets
SM 0.5’-3' SILTY SAND, loose to medium dense, reddish brown, moist, fine to course sand,
few mica
TP-6 B1 @ 4-8 Val Verde Tonalite (Kvt)
SW-SM | 3’-12’ Recovered as well-graded SAND with silt, dense, light reddish brown, moist, fine to

coarse sand, few gravel, friable, highly weathered, at 8.5’ becomes highly weathered
Total Depth 12’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.5’ SILTY SAND, loose, dark brown, dry to moist, fine to medium sand, some rootlets,
some clay
Val Verde Tonalite (Kvt)
TP-7 SW-SM | 0.5’-12’ Recovered as well-graded SAND with silt, dense, light brownish gray, dry to moist,

fine to coarse sand, few gravel, few mica, friable, highly weathered, at 7.5’ becomes
moderately weathered, dry

Total Depth 12’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.5’ SILTY SAND, loose, dark brown, dry to moist, fine to medium sand, some rootlets,
few mica
SM 0.5-1.8’ SILTY SAND, loose to medium dense, brown, dry to moist, fine to course sand,
TP-8 few mica, some gravel
Val Verde Tonalite (Kvt)
B1@ 7-10° SW-SM | 1.8-12" Recovered as well-graded SAND, dense, light orange brown, moist, fine to coarse

sand with silt, few gravel, micaceous, friable, highly weathered
Total Depth 12’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.5’ SILTY SAND, loose, dark brown, moist, fine to medium sand, few rootlets, few mica,
few gravel
SM 0.5-3' SILTY SAND, medium dense, light brown, dry to moist, fine to medium sand, few
TP-9 mica, some gravel
Val Verde Tonalite (Kvt)
SW-SM | 3'-12’ Recovered as well-graded SAND, dense, light brownish gray, dry to moist, fine to

coarse sand, some clay with white calcium carbonate, friable, highly weathered
Total Depth 12’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.8’ SILTY SAND, loose, dark brown, moist, fine to medium sand, some rootlets
SM 0.8’-3.3’ SILTY SAND, medium dense, light brown, dry to moist, fine to medium sand,
some mica
SW-SM | Val Verde Tonalite (Kvt)

TP-10

B1@ 1-12

3.3’-12’ Recovered as well-graded SAND, dense, light brownish gray, moist, fine to coarse
sand with some silt and gravel, micaceous, friable, highly weathered, at 10’ becomes
moderately weathered

Total Depth 12’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-1’ SILTY SAND, loose, dark brown, moist, fine sand, few rootlets
Older Alluvium (Qalo)
B1@ 1-3 SC-SM | 1°-9’ SILTY SAND with clay, very dense, light orange brown, dry to moist, fine to medium

TP-11 sand, some mica, few gravel

Val Verde Tonalite (Kvt)

SW-SM | 9-10’ Recovered as well-graded SAND with silt, dense, light gray, dry to moist, fine to

coarse sand, micaceous, friable, highly weathered
Total Depth 10’ backfilled with spoils 1/20/16




PROJECT NO. 11227.001

LOG OF TEST PITS
LOGGED BY: BSS

CLIENT: Meridian Park, LLC DATE: 1/20/16
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil/Colluvium
SM 0’-0.5’ SILTY SAND, loose, dark brown, moist, fine sand, some rootlets
SM 0.5-2.2’ SILTY SAND, loose to medium dense, brown, moist, fine to medium sand, few
gravel and mica
TP-12 SW-SM | Val Verde Tonalite (Kvt)

2.2’-10’ Recovered as well-graded SAND, dense to very dense, light gray, dry to moist, fine
to coarse sand with some silt and gravel, micaceous, friable, highly weathered

Total Depth 10’ backfilled with spoils 1/20/16




Geotechnical Exploration Update 11227.001
Proposed Meridian South Campus Phase 1, Tract No. 30857-7, Riverside, California February 11, 2016

APPENDIX A-2

RESULTS OF PERCOLATION TESTING (This Study)

Encountered earth materials were logged and sampled in the field by our representative
and described in accordance with the Unified Soil Classification System (ASTM D
2488). Representative soil samples were transported to our in-house Temecula
laboratory for geotechnical testing. After logging and sampling, our borings were
backfilled with spoils generated during drilling.

The attached subsurface exploration logs and related information depict subsurface
conditions only at the locations indicated and at the particular date designated on these
logs. Subsurface conditions at other locations may differ from conditions occurring at
these logged locations. Passage of time may result in altered subsurface conditions
due to environmental changes. In addition, any stratification lines on these logs
represent an approximate boundary between sampling intervals and soil types; and
transitions may be gradual.



Test Hole Number: P-1 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 180
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
7:51:00 30.00 142.80 150.00 7.20 0.809 4.167
8:21:00
8:21:00 30.00 140.40 147.60 7.20 0.758 4.167
8:51:00
8:51:00 30.00 142.80 147.00 4.20 0.453 7.143
9:21:00
9:21:00 30.00 142.80 145.80 3.00 0.318 10.000
9:51:00
9:51:00 30.00 142.80 145.80 3.00 0.318 10.000
10:21:00
10:21:00 30.00 142.80 145.20 2.40 0.253 12.500
10:51:00
10:51:00 30.00 142.80 144.60 1.80 0.188 16.667
11:21:00
11:21:00 30.00 142.80 144.60 1.80 0.188 16.667
11:51:00
0.900
0.800 +*—<
0.700 \
0.600 \
Infiltration Rate (500
(in./hr) 0.400 \
0.300 N + ~—_
0.200 * 4
0.100
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 80 90 100 110 120 130 140 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-1

Date:

Feb-16

Leighton




Test Hole Number: P-2 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 120
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
8:02:00 30.00 86.40 91.20 4.80 0.578 6.250
8:32:00
8:32:00 30.00 86.40 90.60 4.20 0.501 7.143
9:02:00
9:02:00 30.00 86.40 90.00 3.60 0.426 8.333
9:32:00
9:32:00 30.00 86.40 90.00 3.60 0.426 8.333
10:02:00
10:02:00 | 4, 69 86.40 90.00 3.60 0.426 8.333
10:32:00
10:32.00 | 45 69 86.40 90.00 3.60 0.426 8.333
11:02:00
11:02:00 | 45 69 86.40 90.00 3.60 0.426 8.333
11:32:00
11:32.00 | 3509 86.40 90.00 3.60 0.426 8.333
12:02:00
0.700
0.600 4
0.500 \%
Infiltration Rate 0.400
(in./hr) 0.300
0.200
0.100
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 8 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-2

Date:

Feb-16

Leighton




Test Hole Number: P-3 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 240
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
8:14:00 30.00 176.40 178.20 1.80 0.111 16.667
8:44:00
8:44:00 30.00 174.00 175.80 1.80 0.107 16.667
9:14:00
9:14:00 30.00 174.00 175.68 1.68 0.100 17.857
9:44:00
9:44:00 30.00 175.20 176.76 1.56 0.095 19.231
10:14:00
10:14:00 30.00 176.40 177.84 1.44 0.089 20.833
10:44:00
10:44:00 30.00 176.40 177.72 1.32 0.081 22.727
11:14:00
11:14:00 30.00 176.40 177.60 1.20 0.074 25.000
11:44:00
11:44:00 30.00 176.40 177.60 1.20 0.074 25.000
12:14:00
0.120
*
0.100 \’x \’\0\‘—
0.080 ~
Infiltration Rate
(in./hr) 0.060
0.040
0.020
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 80 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-3

Date:

Feb-16

Leighton




Date:

Feb-16

Test Hole Number: P-4 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 300
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
12:12:00 30.00 232.80 235.20 2.40 0.141 12.500
12:42:00
12:42:00 30.00 232.80 234.84 2.04 0.120 14.706
1:12:00
1:12:00 30.00 232.80 234.00 1.20 0.070 25.000
1:42:00
1:42:00 30.00 232.80 233.40 0.60 0.035 50.000
2:12:00
2:12:00 30.00 232.80 233.40 0.60 0.035 50.000
2:42:00
2:42:00 30.00 232.80 233.40 0.60 0.035 50.000
3:12:00
0.160
0.140 ++ \
0.120 >
" . 0.100
Infiltration Rate 0.080 \
(in./hr) : 3
0.060 \
0.040 s s s
0.020
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 80 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-4

Leighton




Date:

Feb-16

Test Hole Number: P-5 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 300
USCS Soil Type: N/A Diameter (in.) Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
12:17:00 | 34 g9 218.40 223.20 4.80 0.236 6.250
12:47:00
12:47:00 30.00 218.40 220.80 2.40 0.117 12.500
1:17:00
1:17:00 30.00 218.40 218.40 0.00 0.000 0.000
1:47:00
1:47:00 30.00 218.40 218.40 0.00 0.000 0.000
2:17:00
2:17:00 30.00 218.40 218.40 0.00 0.000 0.000
2:47:00
2:47:00 30.00 218.40 218.40 0.00 0.000 0.000
3:17:00
0.250 .
0.200 \\
Infiltration Rate  0.150
in./h &—~
(in./hr) 0.100 \
0.050 \
0.000 T T T L T T ¢ T T # T T T T T T T T T T T T T T T 1
30 60 70 80 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-5

Leighton




Date: Feb-16

Test Hole Number: P-6 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 120
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
12:27:00 | 55 g9 91.20 94.80 3.60 0.497 8.333
12:57:00
12:57:00 | 3509 91.20 94.80 3.60 0.497 8.333
1:27:00
1:27.00 30.00 91.20 94.80 3.60 0.497 8.333
1:57:00
L1:57:00 30.00 91.20 94.80 3.60 0.497 8.333
2:27:00
2:27:00 30.00 91.20 94.80 3.60 0.497 8.333
2:57:00
2:57:00 30.00 91.20 94.80 3.60 0.497 8.333
3:27:00
0.600
0.500 - - -+ + +
0.400
Infiltration Rate
(in./hr) 0.300
0.200
0.100
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 80 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-6

Leighton




Test Hole Number: P-7 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/28/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 120
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
12:33100 | 4 49 94.20 96.00 1.80 0.268 16.667
1:03:00
1:03:00 30.00 94.20 95.40 1.20 0.176 25.000
1:33:00
1:33:00 30.00 94.20 95.40 1.20 0.176 25.000
2:03:00
2:03:00 30.00 94.20 94.80 0.60 0.087 50.000
2:33:00
2:33:00 30.00 94.20 94.80 0.60 0.087 50.000
3:03:00
3:03:00 30.00 94.20 94.80 0.60 0.087 50.000
3:33:00
0.300
0250 +* \\
0.200
Infiltration Rate \—’—\
(in./hr) 0.150 \
0.100 \
0.050
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 80 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-7

Date:

Feb-16

Leighton




Date: Feb-16

Test Hole Number: P-8 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/29/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 240
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
11:53:00 | 55 g9 189.60 194.40 4.80 0.384 6.250
12:23:00
12:23:00 | 5569 189.60 193.56 3.96 0.314 7.576
12:53:00
12:53:00 | 45 69 189.60 193.20 3.60 0.285 8.333
1:23:00
1:23:00 30.00 189.60 193.20 3.60 0.285 8.333
1:53:00
1:53:00 30.00 189.60 192.96 3.36 0.265 8.929
2:23:00
2:23:00 30.00 189.60 192.96 3.36 0.265 8.929
2:53:00
2:53:00 30.00 189.60 192.96 3.36 0.265 8.929
3:23:00
0.450
0350 |°
0.300
Infiltration Rate (250 I S S D
(in./hr) 0.200
0.150
0.100
0.050
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T T 1
30 60 70 90 100 110 120 130 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-8

Leighton




Date:

Feb-16

Test Hole Number: P-9 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/29/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 120
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
12:03:00 | 4 49 89.40 94.20 4.80 0.636 6.250
12:33:00
12:33:00 | 45 69 89.40 93.96 4.56 0.602 6.579
1:03:00
1:03:00 30.00 89.40 93.96 4.56 0.602 6.579
1:33:00
1:33:00 30.00 89.40 93.72 4.32 0.568 6.944
2:03:00
2:03:00 30.00 89.40 93.60 4.20 0.551 7.143
2:33:00
2:33:00 30.00 89.40 93.60 4.20 0.551 7.143
3:03:00
3:03:00 30.00 89.40 93.60 4.20 0.551 7.143
3:33:00
0.660
0.640 -+
0.620 \\
Infiltration Rate gggg * \
(in./hr) : \
0.560 <
0.540
0.520
O-SOO T T T T T T T T T T T T T T T T T T T T T T T T 1
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Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-9

Leighton




Test Hole Number: P-10 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/29/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 60
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
7:59:00 25.00 45.60 60.00 14.40 7.513 1.736
8:24:00
8:24:00 25.00 46.80 60.00 13.20 7.367 1.894
8:49:00
8:49:00 10.00 46.80 52.80 6.00 5.902 1.667
8:59:00
8:59:00 10.00 46.80 52.80 6.00 5.902 1.667
9:09:00
9:09:00 10.00 45.60 52.08 6.48 5.909 1.543
9:19:00
9:19:00 10.00 46.80 52.20 5.40 5.184 1.852
9:29:00
9:29:00 10.00 46.80 52.20 5.40 5.184 1.852
9:39:00
9:39:00 10.00 46.80 52.20 5.40 5.184 1.852
9:49:00
8.000 .
7.000 \
6.000 > + +—
Infiltration Rate >.000
(in./hr) 4.000
3.000
2.000
1.000
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T 1
25 50 60 70 80 90 100 110 120 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-10

Date:

Feb-16

Leighton




Test Hole Number: P-11 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/29/2016
Soil Unit: Alluvium (Qal) Depth of Test Hole (in.) 24
USCS Soil Type: SM Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
7:54:00 25.00 0.00 6.60 6.60 1.396 3.788
8:19:00
8:19:00 25.00 0.00 6.60 6.60 1.396 3.788
8:44:00
8:44:00 10.00 0.00 4.20 4.20 2.109 2.381
8:54:00
8:54:00 10.00 0.00 3.00 3.00 1.469 3.333
9:04:00
9:04:00 10.00 0.00 3.00 3.00 1.469 3.333
9:14:00
9:14:00 10.00 0.00 2.40 2.40 1.161 4.167
9:24:00
9:24:00 10.00 0.00 2.40 2.40 1.161 4.167
9:34:00
9:34:00 10.00 0.00 2.40 2.40 1.161 4.167
9:44:00
2.500
2.000 /’ \\
Infiltration Rate  1.500 —&——&— > +
in./h \—0—0—
(in./hr) 1.000
0.500
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T T 1
25 50 60 70 80 90 100 110 120 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-11

Date:

Feb-16

Leighton




Test Hole Number: P-12 Project Meridian South Campus
Date Excavated: 1/27/2016 Project Number 11227.001
Tested by: AWS Date Tested 1/29/2016
Soil Unit: Val Verde Tonalite (Kvt) Depth of Test Hole (in.) 120
USCS Soil Type: N/A Diameter (in.) 8 Sunny ~70 °
Infiltration/Percolation
. . Rat
Time At (min) Initial Water Depth Final Water Depth Change_ln Water Level ate
(inches) (inches) (inches) ) ) )
inches/hour* minute/inch
9:57:00 25.00 85.80 94.80 9.00 1.363 2.778
10:22:00
10:22:00 | 55 59 85.80 94.80 9.00 1.363 2.778
10:47:00
10:47:00 | 1409 85.80 88.20 2.40 0.823 4.167
10:57:00
10:57:00 | 41409 85.80 88.20 2.40 0.823 4.167
11:07:00
11:07:00 | 1409 85.80 88.20 2.40 0.823 4.167
11:17:00
111700 | 41400 85.80 88.20 2.40 0.823 4.167
11:27:00
11:27:00 | 1400 85.80 87.60 1.80 0.612 5.556
11:37:00
11:37:00 | 41400 85.80 87.60 1.80 0.612 5.556
11:47:00
1.600
1.400
1.200 \\
Infiltration Rate (1)288 \_ N N
(in./hr) :
0.600 \: -
0.400
0.200
O-OOO T T T T T T T T T T T T T T T T T T T T T T T T T 1
25 50 60 80 90 100 110 120 140 150 160
Time (min)
* Based on Prochet Method
Percolation Project Number: 11227.001
Test Data
Project Name: Meridian South Campus
P-12
Date: Feb-16 i
Leighton




GEOTECHNICAL BORING LOG P+

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1748'
Location See Plate 1 Sampled By AWS
7]
c o 0, I° 212 | o2 é~ SOIL DESCRIPTION %
o - = [V] ns 7] = U’(D_
=3 ‘5_5 -g_m 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
o | g0 g9 = o 0= | Qo | .28 | O | time of sampling. Subsurface conditions may differ at other locations °
w| Bu | 84 = £ S© ot | = piing. Subs 1S may affer at othe
o o 0] E s 2] L | D =5 0> | and may change with time. The description is a simplification of the 8_
w N [ QO | O~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 SM Topsoil / Colluvium
| Ll SILTY SAND, light reddish brown, slightly moist, fine sand
SILTY SAND, reddish brown, moist, fine sand
Val Verde Tonalite (Kut
1745+ — H
5 i SwW Highly Weathered: breaks into SAND, yellow to light brown,
| || moist, fine to coarse sand
1740 — H
10— H , - - e
@ 10" harder drilling, drilling more difficult
1735 — H
| S1 % 25 WEATHERED BEDROCK, light red to gray, moist
 50/5"
15
n i Total Depth 15'
_ Backfilled 1/28/16
-proposed basin bottom at ~1735.4
1730 — H
20— H
1725+ — M
25— H
1720 — M
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-2

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1745
Location See Plate 1 Sampled By AWS
. 7]
c m S 212 | o2 é~ SOIL DESCRIPTION ?
e | Su | £ g Z o5 |8 | 55| 09 K
®Q | 82 g_g’ 'g 2 3 ‘é 5"'5 2c =@ | This Soil Description applies only to a location of the exploration at the —
>£ m,_f_’ c b = 2; (af-% gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o ) E g o > = S 0> | and may change with time. The description is a simplification of the 8_
w N nd_> [a) QO | O~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
17451 0 SM Topsoil / Colluvium
| Ll SILTY SAND, light red to light brown, slightly moist, fine sand
SILTY SAND, reddish brown, moist, fine sand
SW | Val Verde Tonalite (Kut
_ L HIGHLY WEATHERED breaks into SAND, gray, moist, fine to
coarse sand
17401 5— H
n i @ 7' harder drilling
| st X 505" WEATHERED BEDROCK, gray, moist
1735 10
n B Total Depth 10'
B L Backfilled 1/28/16
-Proposed Basin Bottom @ 1735.9
1730+ 15— H
17251 20— H
17201 25— H
12 AP Ervees: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-3

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1733'
Location See Plate 1 Sampled By AWS
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 ‘5_5 g_g’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = = 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o ) g g o > § S 0> | and may change with time. The description is a simplification of the 8_
w N [ QO | O~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 SM Topsoil / Colluvium
| Ll SILTY SAND, light brown, moist, fine to coarse sand
Val Verde Tonalite (Kut
1730+ — M . . . .
SW Highly Weathered: breaks into SAND, yellow to light gray, moist,
— H fine to coarse sand
57 -
1725+ — H
10— i @ 10" harder drilling
1720 — H
15— H
1715+ — H
| S1 X 28 WEATHERED BEDROCK, reddish yellow to gray, moist
— 50/4"
20
n B Total Depth 20'
_ L Backfilled 1/28/16
-Proposed Basin Bottom @ 1731.0
1710 — H
25— H
1705+ — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-4

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  1740'
Location See Plate 1 Sampled By AWS
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 ‘5_5 g_g’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = = 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o = £ m SS | 55 | and may change with time. The description is a simplification of the o
i o b4 H - | S0 | 0D ar > ; o
(7)) [ QO | W~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
17401 0 SM Topsoil / Colluvium
| Ll SILTY SAND, light red to light brown, dry, fine sand
SW | Val Verde Tonalite (Kut
| Ll Highly Weathered: breaks into SAND, reddish brown, moist, fine
to coarse sand
17351 5— H
n i Highly Weathered: breaks into SAND, yellow to dark gray, moist,
_ L fine to coarse sand
17301 10— H
B i @ 11" harder drilling
| Ll Highly Weathered: breaks into SAND, yellow to dark gray, moist,
fine to coarse sand
1725+ 15— H
17201 20— H
_ s1 B 503" WEATHERED BEDROCK, dark gray, moist
17151 25
n i Total Depth 25'
_ L Backfilled 1/28/16
-Proposed Basin Bottom @ 1718.8
120 Rp Ervpes: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-5

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1739’
Location See Plate 1 Sampled By AWS
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
o - = [V] ns 7] = U’(D_
%'55 ‘5_5 g_g’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ (o = = 2; ac | 23 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o ) g g o > § S 0> | and may change with time. The description is a simplification of the 8_
w N nd_> [a) QO | O~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
0 SM Topsoil / Colluvium
| Ll SILTY SAND, light red to light brown, dry, fine sand
1735+ — H
5 SW | Val Verde Tonalite (Kut
| Ll Highly Weathered: breaks into SAND, reddish gray, moist, fine
to coarse sand
1730 — H
10— i Highly Weathered: breaks into SAND, dark gray, moist, fine to
| L coarse sand
B ] @12' harder drilling
1725+ — H
15— H
1720 — H
20— H
1715- _ s1 B 503" WEATHERED BEDROCK, dark gray, slightly moist
25
n i Total Depth 25'
_ L Backfilled 1/28/16
-Proposed Basin Bottom @ 1714.6
1710 — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-6

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1721
Location See Plate 1 Sampled By AWS
. 7]
c m S 212 | o2 é~ SOIL DESCRIPTION B
o 9 o = R IT) .| 0N )
et Lo = o 0 [%) c =5 © - . . .y . . . -
®Q | 82 9_87 3 2 e | §%5 | =S | =0 | This Soil Description applies only to a location of the exploration at the —
>£ m,_f_’ c = = 2; (af-% gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o ) - £ o > = S 0> | and may change with time. The description is a simplification of the o
w < 3] = o o py o
(7)) [ (SN ) actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 SM Topsoil / Colluvium
1720 | Ll SILTY SAND, light brown, moist, fine sand
SW | Val Verde Tonalite (Kut
| Ll Highly Weathered: breaks into SAND, yellow to light gray, moist,
fine to coarse sand
5| L @ 4' harder drilling
1715+ — H
| S1 X 48 WEATHERED BEDROCK, grayish green, moist
— 50/4"
10
1710+ — H
10 Total Depth 10
B L Backfilled 1/28/16
- Proposed Basin Bottom @ 1716.1
15— H
1705+ — H
20— H
1700+ — H
25— H
1695+ — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-7

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _1715'
Location See Plate 1 Sampled By AWS
. 7]
c m S 212 | o2 é~ SOIL DESCRIPTION ?
e | Su | £ g Z o5 |8 | 55| 09 K
®Q | 82 g_g’ 'g 2 3 ‘é 5"'5 2c =@ | This Soil Description applies only to a location of the exploration at the —
>£ m,_f_’ c b = 2; (af-% gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
9 =] ) = £ m S | 5o | and may change with time. The description is a simplification of the 3
w b 5] = | 2 | =0 | 02 al IE ¢ %
(7)) nd_> [a) QO | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
17151 0 SM Topsoil / Colluvium
| Ll SILTY SAND, reddish brown, moist, fine sand
SW | Val Verde Tonalite (Kut
| Ll Highly Weathered: breaks into SAND, yellow to light gray, moist,
fine to coarse sand
17101 5— i @ 5' harder drilling
| S1 ¥ 28 WEATHERED BEDROCK, very dense, reddish gray, moist
-\ 50/5"
1705 10
n B Total Depth 10'
B L Backfilled 1/28/16
-Proposed Basin Bottom @ 1706.7
17001 15— H
16951 20— H
16901 25— H
18P 2 orvpes: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-8

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1714’
Location See Plate 1 Sampled By AWS
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
o - = [V] ns 7] = | 90
%'55 ‘5_5 g_g’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = = 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
9 =] = £ m 8E | 55 | and may change with time. The description is a simplification of the 3
i o b4 H - | S0 | 0D ar > ; o
(7)) nd_> [a) QO | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
0 SM Topsoil / Colluvium
| Ll SILTY SAND, light red to light brown, slightly moist, fine sand
SW | Val Verde Tonalite (Kut
| Ll Highly Weathered: breaks into SAND, light red to light brown,
slightly moist, fine to coarse sand
1710+ — H
57 -
n i @ 6' harder drilling
1705+ — H
10— i Highly Weathered: breaks into SAND, gray, moist, fine to coarse
| L sand
1700 — H
15— H
1695 | S1 X 532‘" WEATHERED BEDROCK, very dense, gray, moist
20
n B Total Depth 20'
_ L Backfilled 1/29/16
-Proposed Basin Bottom @ 1698.0
1690 — H
25— H
1685+ — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-9

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  1700'
Location See Plate 1 Sampled By AWS
7]
c o 0, I° 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 ‘5_5 g_g’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = = 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
9 =] = £ m 8E | 55 | and may change with time. The description is a simplification of the 3
i o b4 H - | S0 | 0D ar > ; o
(7)) [ QO | W~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
17007 0 SM Topsoil / Colluvium
| Ll SILTY SAND, light red to light brown, moist, fine sand
SW | Val Verde Tonalite (Kut
| Ll Highly Weathered: breaks into SAND, light gray to light red,
moist, fine to coarse sand
16951 5— i @ 5' harder drilling
| S1 X 35 WEATHERED BEDROCK, very dense, light gray, moist
1 50/3"
1690 10
n B Total Depth 10'
B L Backfilled 1/29/16
-Proposed Basin Bottom @ 1698.3
1685+ 15— H
16801 20— H
16751 25— H
182 8p 2 rvpes: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-10

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1692'
Location See Plate 1 Sampled By AWS
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
o - = [V] ns 7] = U’(D_
%'55 ‘5_5 g_g’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = = 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o o 0] E g 2] L | D § g 0> | and may change with time. The description is a simplification of the 8_
w N nd_> [a) QO | O~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
0 SM Topsoil / Colluvium
| Ll SILTY SAND, light red to light brown, moist, fine to coarse sand
1690 SW | Val Verde Tonalite (Kut
| L Highly Weathred: breaks into SAND, light gray, moist, fine to
coarse sand
| S1 % 16 Weathered Bedrock, dense, light gray, moist
29
5 29
n i Total Depth 5'
1685- _ L Backfilled 1/29/16
- Proposed Basin Bottom @ 1690.0
10— H
1680 — H
15— H
1675+ — H
20— H
1670+ — H
25— H
1665- — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-11

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1676
Location See Plate 1 Sampled By AWS
. 7]
c o " I° 812 | o2 4~ SOIL DESCRIPTION %
S| Su| 2 o 05| 8 | 52 g9
‘a'&':' ‘5_5 '&8’ 'g 2 ES ‘é 5"'5 2t ‘—“o This Soil Description applies only to a location of the exploration at the ,.'__
>£ m,_f_’ c = = 2; (af-% gﬁ C_’,,, time of sampling. Subsurface conditions may differ at other locations o
2 o ) E g o > = S 0> | and may change with time. The description is a simplification of the 8_
w N [ QO | W~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 Ll SM Topsoil / Colluvium
1675 | S1 3 SILTY SAND, light brown, moist, fine to coarse sand
6 SILTY SAND, loose to medium dense, reddish brown, moist,
9 fine sand
n B Total Depth 2'
B L Backfilled 1/29/16
-Proposed Basin Bottom @ 1680.0
57 -
1670+ — H
10— H
1665 — H
15— H
1660- — H
20— H
1655 — H
25— H
1650- — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG P-12

Project No. 11227.001 Date Drilled 1-27-16
Project Meridian South Campus Logged By AWS
Drilling Co. 2R Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 1705'
Location See Plate 1 Sampled By AWS
. 7]
c m S 212 | o2 é~ SOIL DESCRIPTION ?
e | Su | £ g Z o5 |8 | 55| 09 K
®Q | 82 g_g’ 'g 2 3 ‘é 5"'5 2c =@ | This Soil Description applies only to a location of the exploration at the —
>£ 0,_‘,‘_’ c = = 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o ) = £ m SS | 55 | and may change with time. The description is a simplification of the o
w b 5] = | 2 | =0 | 02 al IE ¢ %
(7)) [ QO | W~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
17051 0 SM Topsoil / Colluvium
_ L SILTY SAND, brown, moist, fine sand
SW | Val Verde Tonalite (Kut
| L Highly Weathered: breaks into SAND, light gray, slightly moist,
fine to coarse sand
17001 5— H
| s1 M 7 WEATHERED BEDROCK, medium dense, light gray, slightly
13 moist
1695 10 2
n B Total Depth 10"
B L Backfilled 1/29/16
-Proposed Basin Bottom @ 1691.4
16901 15— H
16851 20— H
16801 25— H
182 P Eorvpes: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1
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APPENDIX A-3

RESULTS OF SEISMIC REFRACTION SURVEY (This Study)
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February 8, 2016
Project No. 116035

Mr. Bob Riha

Leighton Consulting, Inc.

41715 Enterprise Circle North, Suite 103
Temecula, CA 92590

Subject: Seismic Refraction Survey
Meridian Park
Riverside, California

Dear Mr. Riha:

In accordance with your authorization, we have performed a seismic refraction survey pertaining
to the proposed Meridian Park located in Riverside, California. Specifically, our survey consisted
of performing a seismic P-wave refraction survey at the project site. The purpose of our study
was to develop subsurface P-wave velocity profiles of the areas surveyed. Our services were
conducted on January 20, 2016. This data report presents our survey methodology, equipment
used, analysis, and results.

We appreciate the opportunity to be of service on this project. Should you have any questions
related to this report, please contact the undersigned at your convenience.

Sincerely,
SOUTHWEST GEOPHYSICS, INC.

Mo i o Vi

Aaron T. Puente Hans van de Vrugt, C.E.G., P.Gp.
Project Geologist/Geophysicist Principal Geologist/Geophysicist
ATP/HV/hv

Distribution:  Addressee (electronic)
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1. INTRODUCTION

In accordance with your authorization, we have performed a seismic refraction survey pertaining
to the proposed Meridian Park located in Riverside, California (Figure 1). Specifically, our sur-
vey consisted of performing a seismic P-wave refraction survey at the project site. The purpose
of our study was to develop subsurface P-wave velocity profiles of the areas surveyed. Our ser-
vices were conducted on January 20, 2016. This data report presents our survey methodology,

equipment used, analysis, and results.

2. SCOPE OF SERVICES
Our scope of services included:

e Performance of five seismic P-wave profiles (SL-1 through SL-5).
e Compilation and analysis of the data collected.

e Preparation of this data report presenting our results and conclusions.

3. SITE AND PROJECT DESCRIPTION

The project site is located along the north side of 12" Street, roughly in between its intersections
with Plummer Road and Ferguson Avenue in Riverside, California (Figure 1). In general the area
is undeveloped and relatively flat with some low rolling hills (Figure 2). Several outcrops of gra-
nitic rock and remnant boulders were observed in the project area. Vegetation in the area of the

lines consists of annual grass. Figure 3 depicts the general site conditions in the area of the lines.

Based on our discussions with you, it is our understanding that four large industrial buildings and
various future lots are proposed at the site. In addition, several water retention basins are

planned. Grading at the site will likely include cuts and fills with cuts up to 30 feet deep.

4.  SURVEY METHODOLOGY AND ANALYSIS
A seismic P-wave (compression wave) refraction survey was conducted at the site to characterize
the subsurface conditions with respect to seismic P-wave velocity in the areas surveyed. The

seismic refraction method uses first-arrival times of refracted seismic waves to estimate the
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thicknesses and seismic velocities of subsurface layers. Seismic P-waves generated at the sur-
face, using a hammer and plate, are refracted at boundaries separating materials of contrasting
velocities. These refracted seismic waves are then detected by a series of surface vertical compo-
nent 14Hz geophones and recorded with a 24-channel Geometrics Geode seismograph. The trav-
travel times of the seismic P-waves are used in conjunction with the shot-to-geophone distances

to obtain thickness and velocity information on the subsurface materials.

Five seismic lines (SL-1 through SL-5) were conducted in the study area. The general locations
and lengths of the lines were selected by you. Shot points (signal generation locations) were con-
ducted along the lines at the ends, midpoint, and intermediate points between the ends and the

midpoint.

The seismic refraction theory requires that subsurface velocities increase with depth. A layer
having a velocity lower than that of the layer above will not generally be detectable by the seis-
mic refraction method and, therefore, could lead to errors in the depth calculations of subsequent
layers. In addition, lateral variations in velocity, such as those caused by core stones, intrusions
or boulders can also result in the misinterpretation of the subsurface conditions. In general, the
effective depth of evaluation for a seismic refraction traverse is approximately one-third to one-
fifth the length of the spread.

In general, the seismic P-wave velocity of a material can be correlated to rippability (see Table 1
below), or to some degree “hardness.” Table 1 is based on published information from the Cater-
pillar Performance Handbook (Caterpillar, 2011) as well as our experience with similar
materials, and assumes that a Caterpillar D-9 dozer ripping with a single shank is used. We em-
phasize that the cutoffs in this classification scheme are approximate and that rock
characteristics, such as fracture spacing and orientation, play a significant role in determining

rock quality or rippability.
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Table 1 — Rippability Classification

Seismic P-wave Velocity Rippability
0 to 2,000 feet/second Easy
2,000 to 4,000 feet/second Moderate
4,000 to 5,500 feet/second Difficult, Possible Blasting
5,500 to 7,000 feet/second Very Difficult, Probable Blasting
Greater than 7,000 feet/second Blasting Generally Required

S5. DATA ANALYSIS

The collected data were processed using SIPwin (Rimrock Geophysics, 2003), a seismic inter-
pretation program, and analyzed using SeisOpt Pro (Optim, 2008). SeisOpt Pro uses first arrival
picks and elevation data to produce subsurface velocity models through a nonlinear optimization
technique called adaptive simulated annealing. The resulting velocity model provides a tomogra-
phy image of the estimated geologic conditions. Both vertical and lateral velocity information is
contained in the tomography model. Changes in layer velocity are revealed as gradients rather
than discrete contacts, which typically are more representative of actual conditions.

6. RESULTS AND CONCLUSIONS

As previously indicated, five seismic traverses were conducted as part of our study and Figures
4a through 4e present the velocity models generated from our analysis. Based on the results it
appears that the study areas are underlain by low velocity materials (e.g., colluvium and topsoil)
in the near surface and granitic rock at depth. Distinct vertical and lateral velocity variations are
evident in the models. Moreover, the degree of bedrock weathering and the depth to bedrock ap-
pears to be highly variable across the study areas. In addition, remnant boulders appear to be
present in the subsurface.

Based on the refraction results, variability in the excavatability (including depth of rippability) of
the subsurface materials should be expected across the project area. Furthermore, blasting may
be required depending on the excavation depth, location, equipment used, and desired rate of
production. In addition, oversized materials should be expected. A contractor with excavation
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experience in similar difficult conditions should be consulted for expert advice on excavation

methodology, equipment and production rate.

1. LIMITATIONS

The field evaluation and geophysical analyses presented in this report have been conducted in
general accordance with current practice and the standard of care exercised by consultants per-
forming similar tasks in the project area. No warranty, express or implied, is made regarding the
conclusions, recommendations, and opinions presented in this report. There is no evaluation de-
tailed enough to reveal every subsurface condition. Variations may exist and conditions not
observed or described in this report may be present. Uncertainties relative to subsurface condi-
tions can be reduced through additional subsurface exploration. Additional subsurface surveying

will be performed upon request.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Southwest Geophys-
ics, Inc. should be contacted if the reader requires additional information or has questions
regarding the content, interpretations presented, or completeness of this document. This report is
intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or
recommendations of this report by parties other than the client is undertaken at said parties’ sole

risk.
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APPENDIX A-4

LOGS OF EXPLORATORY BORINGS /TEST PITS AND RESULTS OF SEISMIC
REFRACTION SURVEY (Previous Studies by Zeiser Kling and Inland Foundation)




LOG OF EXPLORATORY BORING

Sheet 1 of 2
Project: LNR/South Campus Boring No.: B-1
Project Number:  07100-01 Driller: 2R Drilling
Drilt Type: Hollow Stem Auger
Date Drilled: 2/5/08 Hammer Wt. / Drop: 140ib ! 30in
Logged By. SNMwW Ground Elev. [ft]: 1710.0
o i Standard Shelby 7 Water Levei )
c gl1el . FTiz Spiit Spoon Tube ~ ATD c
s sisit 3155 ks R
SERE 22 % iB5|28 P caorn 5 Buk ¥ Static Water GE §E| Remarks
& A el o |25 = California /N Sample ~ Tabie S =
G Q|3 @
SOIL DESCRIPTION and CLASSIFICATION (USCS)
_ f{. Topsoil {No Map Symbol):
- . Silty SAND (SM): Red-brown, damp to moist, very dense,
g micaceous, fine grained, organics.
I 425 AW PEARE":
i INZ 4 EUCE I Val Verde Tonalite (Kvt):
//\ Bedrock: Rust brown, moderately to severly weathered,
- 1 4« weak to moderately strong, heavy oxidation.
1705 5— i ) .
«@ @ 5 Feet Soft, micaceous, fine to medium grained.
R
_ s
53,%" 73 1129 | @ 7 Feet Rust brown, moderately strong, moderately
- & weathered.

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCI.GDT 4/22/08

1700 101

[~ 1695 15—

— 1690 20—

SN

X
1685 25—

AN

AV

Y

A

)

3 4 g 5030

> | 50/57

=== 50/3"| 1.6 | 110

3504 28 1107 | @) 12 Feet: Gray-white.




LOG OF EXPLORATORY BORING

Sheet 2 of 2
Praject: LNRISouth Campus Boring No.: B-1
Project Number:  07100-01 Driller; 2R Drifling
Drill Type: Hollow Stemn Auger
Date Drilled: 215108 Hammer Wt. / Drop: 1401b / 30in
Logged By: SMW Ground Elev. {ft]: 1710.0
@ B Standard Shelby 7 Water Level )
= _Ig’ I RCy Split Spoon Tube T ATD s
=4 = | ¥ | 5@ o 2]
SE|8E 2|2 £|55/8% . Bulk Static Wat §E| @8 Remarks
$T18% 5le| 2 g0 Moaoma DR, TR £5 32
a3 ola a
SOIL DESCRIPTION and CLASSIFICATION (USCS}
Yal Verde Tonalite {Kvt):
L 4 Bedrock: Rust brown, moderately to severly weathered,
weak to moderately strong, heavy oxidation. {continued)
i 7 50/3° 5.3 | 117

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCLGPT 4/22/08

—~ @ 32 Feet: Damp.

Total Depth = 32 Feet 3 Inches
No Greundwater Encountered
Backfilled with Cuttings

(|

Crpryamsitanyde, ing.




LOG OF EXPLORATORY BORING

Sheet 1 of 2
Project: LNR/ISouth Campus Boring No.:
Project Mumber:  §#7106-01 Driller; 2R Drilling
Drill Type: Holtow Stem Auger
Date Drilled: 215i08 Hammer Wt. / Drop: 140ib / 30in
Logged By: SMW Ground Elev. [ft]: 1700.0
° _ | B9 Standard ¥ Water Level .
< E’ e - G’BE = Split Spoon - ATD S
§g %‘E 2 % E TZE §§ B Bulk W% Static Water %E ﬁ% Remarks
o @ g El @ |25 > | California Sample " Table g =
a|d oA o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

1590 10—

N 4

— 1685 15—

1680 20—

1675 25—

AN

AS BA TP D7100-01 LNR_SCOUTH CAMPUS BORING LOGS . GPJ ZKCI.GDT 4/22/08

|

Val Verde Tonalite {Kvi):

40 | 129 | sSeverely weathered.

50/3" 5.1 1104 | @ 5 Feet: More fine grained, completely weathered.

411120 @ 10 Feet Coarsa grained, less oxidized, severely

weatherad.

150737 21 L1150 @ 15 Feet: Less oxidized than before, moderately
weatherad.

~l50/5"

= 50/2" @ 25 Feet: No Recovery

Bedrock: Granite, rust brown, dry, weak, heavy oxidation,




LOG OF EXPLORATORY BORING

Sheat 2 of 2

Project: LNRISouth Campus Boring No.: B-2
Project Number.  §7100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 215108 Hammer Wt. / Drop:  1401b /7 30in
Logged By: SMW Ground Elev. [ft]: 1700.0
o . % Standard ¥ Water Level ]
& _%’ 2l e Tz Split Spoon © ATD g
== - . ®
sgiaE 2|l 2 55 8% o Bulk Static Wat 5%, 87 Remarks
SEZE S 2 B2 Moaeme LN, S g2 38
a3 oj|a o
SOIL DESCRIPTION and CLASSIFICATION {USCS)
Val Verde Tonalite {(Kvi):
: A Bedrock; Granite, rust brown, dry, weak, heavy oxidation,
severely weathared. (continued)
I— 1665 35— 50/3"

WS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCI.GDT 4/22/08

coarse grained, moderately weathered.

-\@ 35 Feet: Granite, rust-brown, dry, weak, less oxidation, [

Total Depth = 35 Feet 3 Inches
No Groundwater Encountered
Backfilled with Cutfings




LOG OF EXPLORATORY BORING

Sheat 1 of 1
Project: LNR/South Campus Boring No.: B-3
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 21508 Hammer Wt. / Drop: 1401b / 3Cin
Logged By: SV Ground Elev. ifi}: 1678.0
@ [ ) F! Standard W Water Level .
c g a2 . Tz Spiit Spoon T ATD =
= 0] [F)
2 _|= 5 F FREE I L g
SEISE|Zi2| =z 22314 .. . . i 5Bl wg Remarks
% 2 -% % E% §% g& ‘ California K 2:i|:1ple 2 %f;gwater %H —R
913 ola o
SOIL DESCRIPTION and CLASSIFICATION {USCS)
Older Alluvium {Qoal):
B 4 ) Silty SAND (SM}: Red-brown, damp, medium dense o
50?6.. 7.0 | 132 | \dense, micaceous, fine grained, organics.
" 7 Val Yerde Tonalite {¥Kvi):
EPPSTE. Bedrock: Brown, moderately strong, moderately weathered.
I 57 50" 2.7 | 109
—1670 -
107 505" 5.1 [ 110 | @ 10 Feet: Pink-gray, moderately weathered, friable to
| 4 weak.
— 1665 1
i 15 50/5" 3.7 | 118

45 BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGE GPJ) ZKCLGDT 4/22/08

105

@ 15 Feet: Gray-white, friable. Recovered as poorly
graded sand.

@ 20 Feet: Pink-brown.

\@ 25 Feet: Gray. Recovered as poorly graded sand.

Poor recovery of sample,

|

Total Depth = 25 Feet 4 Inches
Mo Groundwater Encountered
Backfilled with cuttings.




LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring Mo.: =-4
Project Number:  G7100-04 Dritler: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilied: 25108 Hammer Wt. / Drop: 1401b / 30in
Logged By: S Ground Elev. [ft]: 1648.0
o A Standard Y Water Level .
5 818 4 1o z Spiit Spoon T ATD s
E = %% g 2 %_ g % E EE I Bulk Static Water %E ﬁ % Remarks
s e ElEla |25 = Califomia Sample ~ Table E =
3| & 0a o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
: Older Alluvium (Qoal}:
T . Silty SAND (SM); Brown, moist, very densg, micaceous, ,
| P05 2.2 129 fine to medium sand. gﬁﬁ' Med.
i 7 Val Verde Tonalite (Kvt):
- Bedrock: Light brown, moderately weatherad, weak.
1845 1
Recovered as poorly graded sand.
] > 50/5" 2.5 1123 { @ 5 Feet: Light gray, slighty weathered, weak. Recovered Shoe: Med.
L . as poorly graded sand. Sand
— 1840
107 50/8" 2.8 | 121 | @ 10 Feet: Olive gray, increased mica centent, friable, Shoe: Fine to
i moderately weathered. Recovered as poorly graded sand. Med. Sand
— 1635 —§
5057 2.9 | 11 Shoe: Fine to

15 8A TP G7100-01 LMR_SOUTH CAMPUS BORING LOGS GPJ ZKCLGDT 4522108

@ 15 Feet: Light gray. Recovered as poorly graded sand.

Total Depth = 15 Feet 5 Inches
Mo Groundwaier Encounterad
Backfiiled with cuttings.

Med. Sand




Project:
Project Mumber:

Date Drilled:
Logged By:

2/5/08
SM

WY

L NR/South Campus Boring No.:
07100-01

LOG OF EXPLORATORY BORING

B-5

Sheet 1 of 1

Driller: 2R Drifling
Drill Type: Hollow Stem Auger
Hammer Wt. / Drop:  140ib / 30in
Ground Elev. [ft]: 1666.0

Elevation

i
Depth
{f]
Graphic Log

Sample Type
Blows/6"

Content [%]

Moisture
Dry Density,

[pef]

#] Standard
Split Spaon

Shelby 7 Water Level
G Tube © ATD

4 e Bulk ¥ Static Water
j| California X Sample " Table

Pocket Pen.
[tsf]

SOIL DESCRIPTION and CLASSIFICATION (USCS)

Lab
Tests

Remarks

H3 BA TP 07106-01 LHR_SOQUTH CAMPUS BORING LOGS.GPJ ZKCILGDT 4/22/08

— 1665

13
18
33

5 13
50/5"

18- 50/

19 RE7  50/4"

1.0

7.2

3.7

3.3

125

105

113

Recent Alluvium {Qal):
Silty SAND (8M): Light brown, dry, dense, pinhole porosity,
micaceous, medium grained, rootlets, trace of clay.

K]

Val Verde Tonalite {Kvi!:

Bedrogk: Rusi-brown, moderately weathered, weak.
Racovered as poorly graded sand.

@ b5 Feet: Light gray, moderately weatherad, weak.

@ 10 Feet: Quartz-rich layer; white, damp, friable, poorly
cemented, becomes more coarse-grained towards bottom,
light brown, severely weathered, friable.

@ 15 Feet: Graen-gray, slightly weathered, weak,

@ 20 Feet: Green-gray, slighily weathered, friable.

@ 25 Feet: No recovery in rings.
@ 25.5 Feet Green-gray, slightly weathered friable, wet.

Total Depth = 25 Feet 6 inches
Groundwater Encountered at 23 Feet 7 inches
Backfilled with cuttings.

CN

e N

=i S
;




LOG OF EXPLORATORY BORING

Sheet 1 of 2
Project; LNR/South Campus Boring No.: B-6
Project Mumber,  §7106-01 Drilier: 2R Drilling
Drill Type: Hollow Stam Auger
Date Drilled: 215108 Hammer Wt. / Drop:  140ib / 30in
Logged By: SMW Ground Elev. {ftk 18684.0
@ ) Standard Y Water Level ]
c gl . || & Split Spoon © ATD =
"% = 4 = 2 : 3|32 £ %‘5 Lelal R k
JEIgEl £ |2 2z \B8g 85 I Bulk ¥ Static Water T2 8% emarks
20 ) E 2 19¢ ga ! California Sample = Table 5 ~ =
O (%] OO0 ja i
50l DESCRIPTION and CLASSIFICATION (USCS)
Older Alluvium {Qoal):
L 4 5 Silty SAND (SM): Brown, damp, vary dense, micaceous.
so60 49 | 137 | Mal Verde Tonatite (Kvi):
I § Bedrock: Brown to green, severaly weathered, weak,
] | Recovered as silty sand.
—1860
i 57 2/7 4121|122 | @ 5 Feet: Yellow-orange, moderately weathered, weak.
; . 50/8 Recovered as silty sand.
1555
T 10T 504" 24 1114 | @ 10 Feet: Light to yellow-orange, friable to weak.
. - Recovered as poorly graded sand.
—1650
-7 s0/4") 2.2 | 118 | @ 15 Feet: Light gray, slightly weathsred, weak.
124

@ 25 Feet Olive-gray, heavy mica content, completely
weathered, friable.

H& BA TR 07100-01 LNR_SOUTH CARMPUS BORING LOGS.GPJ ZKCIL.GDT 4/22/08




LOG OF EXPLORATORY BORING

Sheet 2 of 2

HE Ba TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCIL.GDT 4/22/08

Project: ENR/South Campus Boring No.: B-5
Project Number:  07100-01 Driller: 2R Drilling
Brill Type: Holiow Stem Auger
Date Drilled: 215108 Hammer Wt. / Drop: 1408k / 30in
Logged By: SMW Ground Elev. [ft]: 1564.0
® _ Standard i Shelby & Water Level i
g §’ Sl . o= | B Split Spoon J Tube - ATD 5
= £ b B 5: g a <
TEIZE % 81 =z *g“gf: 3@ Calfforni Bulk ¥ Static Water EE Eg Remarks
ﬁ o S| El @ 2§ > alitornia Sample " Tabie 2 =
GIR I ola (g
SOIL DESCRIPTION and CLASSIFICATICN (USCS)
50/4" @ 30 Feet: Light gray.
Total Depth = 30 Feet 4 Inches
Groundwatered Encounfered at 29 Feet 3 inches
Backfilled with cuttings.
1530




LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LHRSouth Campus Boring No.: =
Project Number:  $7100-01 Driller: ZR Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 215108 Hamimer Wt. / Drop;  140ib / 30in
L.ogged By: SMW Ground Elev. {ft]: 1681.5
® B Standard ¥ Water Level ]
c glol . Tz Split Spoon ~ ATD =
2_15 > e 5 g P & | ol
SEIgE| £ |2 25| 881 - i Bal 98 Remark
uij a g g- % é % g& alifornia gglnﬁple ¥ ?t;gl': Vater % 2| 3 = emarks
G oo o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
B ¥al Verde Tonalite (Kvt):
5 - Bedrock; Orange-brown, dry, moderately weathered, weak.
— 1680 ] 54 | 75 | 434 | Recovered as poorly graded sand.
| 50/6"
. 7 5325" 57 1121 | @5 Feet Yellow-orange, damp, severely weathered.
— 1875
i 10*} 5087 3.2 1121} @ 10 Feet: Brown.
— 1670
i PN
] 15— 33
- S {50/3"

HS B4 TR 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCILGDT 4/22/108

Total Depth = 15 Fest 9 Inches
Mo Groundwater Encountered
Backfilleg with cutlings.




LOG OF EXPLORATORY BORING Sheet 4 of 1

Project: LNR/South Campus Boring No.: 3-8
Proiect Number;,  &7400-01 Driller: 2R Drilling
Drill Type: Holiow Stem Auger
Date Drilled: 2/5/08 Hammer Wi / Drop: 140ib / 30in
Logged By: SMW Ground Elev. ift]: 1883.0
® i Standard v Water Levet ]
= §’ =3 R Sptit Spoon T ATD g
2 s Hl % |53%] 2 o 4
SEtE 2l £ 55885, Bulk Static Wat 3Z 83 Remarks
L% a g g 212 € g& | California S;mple . 2 Taetl)llg aer éb‘ 2
GRS o|a a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
/‘,- Recent Alluvium {Qal):
L 7’ Silty to Clayey SAND (SC-SMY: Light brown, damp, loose,
i ninhgle porosity, caliche stringers, slightly micaceous.
i 5
B )7 5 | a7l113 CN
1885 2 5 MAX
“ 2l
- 5]
] Iz
I 53f4,, 53 | 133 | Yal Verde Tonatite (Kvi):
1680 Bedrock: Yellow-orange, damp, severely weatherad,
friable. Racovered as poorly graded sand.
- m—§,
I i 50T 2.0 | 115 @& 12 Feet Olive-gray, moderately weathered, weak.
1675 Recovered as silty sand.
B ‘15_
%3— NS LR
g Total Depth = 17 Feet 4 Inches
5 Mo Groundwater Encounterad
= Backfilled with Cuttings
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LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LMRSouth Campus Boring MNo.; 2-5
Project Number:  §7100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/5108 Hammer Wt / Drop; 1401k / 30in
Logged By: S Ground Elev. [ft]: 1707.5
° A Standard ¥ Water Level )
< 2| al . T Z Split Spoon = ATD e
2 £ 417 o |25 Y %)
Tgaig 2 2 2 %3 EE g Bulk ¥ Static Water KK Remarks
g |7 3 = 2|25 > 79 Caiifornia Sampie ~ Table é =
Q| Ol o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
L Older Alluvium {Qoal):
- 16 Silty SAND (SM): Brown, moist, very dense, micaceous,
- 5o 19| 134 _\rootlets, fine to medium sand. /“
. 1 Yal Yerde Tonalite (Kvi):
s Bedrock: Yellow-orange, severely weathered, friable.
3 Recovered as poorly graded sand.
| 5M§z 20/5" 2.0 1120 @ 5 Feel Yeliow-orange to light gray, severely weathered,
) friable. ‘
- 1700
2504 1.6 1113 @ 10 Fest: Olive gray. Recovered as silty sand.
~ 5004 @ 15 Feat No Recovery
g
g
M
z B 504"
% Total Depth = 20 Feet 4 Inches
g MNo Groundwaier Encountered
2 Backiilled with Cuttings
Z
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L.OG OF EXPLORATORY BORING

HE BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4/22/08

Sheet 1 of 1
Project: LMRISouth Campus Boring No.: B-10
FProject Mumber:  §7400-01 Drilter: 2R Drilling
Drili Type: Hollow Stem Auger
Date Drilled: 2/6/08 Hammer Wt. / Drop:  140tb / 30in
Logged By: S Ground Elev. [ft]: 1654.0
ol @ 1. Standard T Water Level )
s - g E-_‘ % o %‘* Split Spoon ATD S'Cf .
SEieE 2ol 213E 5T s i 2% 88!  Remark
STET S 2 1152 ABpqeanme [, ¥ v EEL
(G Qd|la o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Val Yerde Tonalite (Kvi):
. 47 Badrock: Yellow-orange, severely weathered, friable.
soar] 33 | 131 Recoverad as poorly graded gravel.
1650 A
5 50/" 2.1 | 121 | @ 5 Feet: Moderately weathered. Recovered as poorly
- graded sand with silt and gravel,
— 1545 7
!
107 504" 1.2 1 118 @ 10 Feet: Clive-gray, moderately weathered.
1640 1
MAX
15 5008 1.4 1121 | (@ 15 Feet: Light gray, slightty weathered.
1635 -
207 504"
— 1630
257 50/2" @ 25 Feet: No Racovery
| Total Depth = 25 Feet 2 Inches
Mo Groundwater Encountered
Caving Encountered to 10 Feet




1.OG OF EXPLORATORY BORING

M5 BA TP 07100-01 LNR_SOQUTH CAMPUS BORING LOGS.GPJ ZKCIL.GDT 4/21/08

Sheet 1 aof 1
Project: LNR/South Campus Boring No.: B-17
Project Number:  07100-01 Dritler: 2R Drilling
Crifl Type: Hollow Stem Auger
Date Drilled: 2{7i108 Hammer Wt. / Drop:  140lb / 30in
Logged By: ShW Ground Elev. [ft]: 1721.0
o i} Standard 7 Water Level .
c lal . | ¥z |E_spltSpoon © ATD <
S Ig ol L O =R B o @
eElsE 2o 218588 8g Bulk g Static Water TE|§§ | Remarks
o |9 & E 5 =5 =  California Sample © Table g =
Q| QiQ =8
SQIL DESCRIPTION and CLASSIFICATION (USCS)
§ Topsoil:
17200 s Silty SAMD (SM): Light brown, moist, loose to medium
L . dense, micaceous, rootlets, becomes more firm towards
i | 190 10.7] 1g7 | bottom of sample wiincrease in clay content.
7
] o Val Verde Tonalite (Kvt):
—1715 A Bedrock; Rusty-gray, severely weathered, slightly weak.
L A . Recovered as poorly graded sand.
50/4" 55 1 113
- 107
L1710
- . 50/3") 5.6 | 111
L ’!5_
—~1705 - WA,
DS,
| 1 505" 6.0 | 112 | @ {7 Feet: Friable. Recovered as silty sand. MAX
- 2o—>
—1700 A
I 1 50/4" @ 22 Fzet: Less weathered.
- 25#
—1695 -
i i 50/3" .
20an @ 27 Feet No recovery.
\@ 27 Feet 5 Inches: No recovery. f
Total Depth = 27 Feet 6 Inches
No Groundwater Encountered
. Backfilled with Cuttings




i.0G OF EXPLORATORY BORING

Shest 1 of A

Project: LNR/South Campus Boring No.: 3-18
Project Number;  07{00-01 Driller: Dritling
Drill Type: Holiow Btem Auger
Date Drilied: 217108 Hammer Wi. / Drop: 1401b { 30in
l.ogged By: S Ground Elev. [ft]: 1705.0
o . | Standard i Shelby v Water Level ]
= - Split Spoon ¢ Tube ~ ATD S
g _ =g 2| F FR PR = Opm o8
IEISEI 2|2 2 238 8321%2 caitorn Bulk g Static Water G2 T§| Remarks
% o g %- 5 s% g& ¢ California Sample T ol § =
(O] 1) [@RYa] [ 8
SOIL DESCRIPTION and CLASSIFICATION (USCS)
% Older Alluvium (Qoalk:
3 Ry . Clayey SAND (8CY: Red-brown, moist, very dense,
B 505 7.7 | 112 - - !
micaceous, rootlets, caliche stringers.
I Yal Verde Tonalite {(Kvi):
] Bedrock: Yeilowish-gray, severely weathered, friable.
Recovered as poorly graded sand.
— 1700 SR ms04") 5.5 | 108 | @ 5 Feet: Brown-gray, severely weathered, fraible.
1895 10 R Bs0/5"| 2.7 | 115

50/5"

HS BATP 07100-01 LNR_SOUTH CAMPUS BORING LOGS. GPJ ZKCIL.GDT 4/21/08

@ 10 Feet: Yellowish-orange, more micaceous.

@ 15 Feet: Yellow-gray, moderately weathered, weak.

Total Depth = 15 Feet 5 Inches
Mo Groundwater Encountered
Backfilled with Cuitings




H3 84 TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4/21/08

LOG OF EXPLORATORY BORING

@ 15 Feet: Frigble to weak.

Sheet 1 of 1
Project: LNR/South Campus Roring No.; B-20
Project Number:  07400-01 Driller: 2R Dilling
Drill Type: Hollow Stem Auger
Date Drilled: 217108 Hammer Wt / Drop:  i40lb f 3%in
Logged By: SMW Ground Elev. [ft]: 1714.0
® R 7| Standard Hq Shelby 7 Water Level ]
c o . T2 Split Spoon Tube ~ ATD c
2 = 242 @ g:‘ 2 [‘JD_C, ad
Ez2o=E 22| 2|85 88 s, . Bulk Static Water BB 8% | Remarks
% a ) g S |2% %-9- Caiifornia Sample ¥ Taabllg ae fé, =42
I ola o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topscil {No Map Symboll:
Clavey SAND (SC): Light brown, moist, very dense,
13.3| 128 - micaceous, rootlets, earthy. 34.50(1)
Val Verde Tonalite {Kvt):
Bedrock: Yellow-gray, severely weathered, slightly weak.
Recovered as poorly graded sand.
i50/6"| 5.2 1 108 | @ 5 Feet: Yellow-gray, severely weathered, friable.
so/e"| 2.2 | 118 | @ 10 Feet: Light gray, moderately weathered, friable.
B 50/5"

Total Depth = 15 Feel 5 Inches
No Groundwater Encouniered
Backfilled with Cuttings




HS #A TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJY ZKCI.GDT 4/21/08

L.OG OF EXPLORATORY BORING Sheet 1 of 4
Project: L MR/South Campus Boring No..
Project Mumber:  471086-01 Driller:
Drilt Type: Hollow Stem Auger
Date Drilled: 27108 Hammer Wt / Drop:  140ib / 30in
Logged By. S Ground Elev. [ft]: 1725.0
o ) Standard 7 Water Level ]
= Siol . | g=|2 Split Spaan ~ ATD =
2 _IE f; = % S| Lo o | af
SEFEIZIL] 2 83|88 B e Bulk ¥ Static Water ERARER Remarks
b a8 g g S ot Dg-& California m Sample T Iobe —;;, =
& 0 ol a.
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsci! (No Map Symbol):
- - 28 Silty SAND {SM); Brown, moist, dense to very dense Ds,
sorr| 91 1 117 |~ micaceous, rootlets, earthy. MAX
i T ¥al Verde Tonalite {Kvt):
i | Bedrock: Yellow-brown, severely weathered, friable,
Recovered as poorly graded sand.
—1720 5 . _ .
50/67| 4.9 1115 | @ 5 Feet Yellow-gray, severely weathered, friable.
171910 505" 2.8 | 113 @ 10 Feet: Yeliowish-gray.
1710157 50/5°| 2.1 | 112

@ 15 rest: Light gray, moderately weathered.

Total Depth = 15 Feet 5 Inches
Mo Groundwater Encountered
Backfilled with Cuttings

e R e s
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LOG OF EXPILORATORY BORING

Sheet 1 of 1
Project; LNR/South Campus Boring No.: B-22
Project Mumber:  07100-01 Driller: 2R Dilling
Drill Type: Hollow Stem Auger
Date Drilled: 27108 Hammer Wi, / Brop: 1401k / 30in
Logged By: S Ground Elev. [fi]: 1726.0
® 3 Standard ¥ Water Levet .
c g . =2 Split Spoon ~ATD c
S o5o 2 Bl 8 15% g L
=R e S R S 1 & = =l - O o
sE8E S 2 2 |22 82| 5d caifomi m Bulk ¥ Static Water G£1 58| Remarks
i SlEmiZ6ip Sample Table S
(L] 5] Qin o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoil (No Map Symbeoi):
L1725 10 Silty SAND (SM); Brown, damp to moist, medium dense,
21 | 6o | 431 | mMicaceous, rootlets.
i 50/5" Yal Verde Tonalite {Kvt):
- | Bedrock: Yellow-gray, severely weathered, slightly weak.
i 7 50M% 41 1 @ 5 Feet: Yellow-gray, severely weathered, friabie.
{720 Recoverad as poorly graded sand.
I 107 so/6"| 2.4 | 112 | @ 10 Fest: Light gray.
1715 ﬁ§,
i 157 5'3/24" @ 15 Feet Moderately weathered.

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCIGDT 42108

Total Depth = 15 Feet 10 tnches
MNo Groundwater Encounterad
Backfilled with Cuttings




LOG OF EXPLORATORY BORING

_ Sheet 1 of 1

Project: LNR/South Campus Boring No.: B-23

Project Mumber:  97106-01 Driller: ZR Dilling

Drill Type: Hollow Stem Auger
Date Drilled; 217108 Hammer Wt / Drop:  140ib / 30in
Logged By: SMW Ground Elev, [ft]: 1726.0
® ) 7| Standard ¥ Water Level
c elal . | |2 |¥ZsplitSpoon ~ ATD Z
S8 2| % 22| 2F o
SERE S |2 3 285|283 o Buik Static Wat TE| T2 Remarks
% a g, 2 22t g& California S:mp|e ¥ Ta?)llg ater 3 -2
ol o|la o
SOIL DESCRIPTION and CLASSIFICATION (USCS}

1S BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4/22108

122

110

107

30
a50/5"

Older Alluvium {Qoal):

Silty SAND (SM): Red-brown, slightly damp, dense,

micaceous, roctlets towards top of sample.

Yal Verde Tonalite (Kvil:
Bedrock: Brown-gray, severely wathered, friable.
Recovered as poorly graded sand.

@ 7 Feet: Gray-brown, severzly weathered, friable.

@ 12 Feat Yellow-dark gray.

Total Depth = 17 Feet 11 inchas
No Groundwater Encountered
Backfilled with Cuttings




H5 BA TP 07100-01 LMR_SOUTH CAMPLUS BORING LOGS.GRPS ZKCLGDT 4/21/08

LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project; LiNRISouth Campus Boring No.: =24
Project Number,  07100-01 Driller: 2R Dilling
Drill Type: Holiow Stem Auger
Date Drillad: 27108 Hammer Wt. / Drop:  1401b / 30in
Logged By: SMW Ground Elev. [fi]: 1740.0
© i Standard T Water Level
c el . |82 Split Spoon © ATD 5
SelSg 2 o] 2 |2215% 55| 88|  Reman
= | & ; @ ; i iz emarks
% il 'f:% g % g‘g Da& . California g;::ple 7 .Sr;abt;g Water %‘—' -2
O] Ola o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
-l Recent Alluvium {Qal):
L 4 . , Silty SAND (SM): Brown, maoist, very dense, slightly
Pes0/67 118,120 micaceous, rootlets.
i 7 Yal Verde Tonalite (Kvi):
i | Bedrock: Yellow-orange, completely weathered, friable.
Recovered as poorly graded sand.
1738 81 505" 3.2 | 112 L e, fri
k2 @ 5 Feet: Light gray, severely weathered, friable.
173010 s0/5° 2.5 | 113

— 1725 15

w 50/5"

@ 10 Feet: Olive-gray.

@ 15 Feet: Light gray.

Total Depth = 15 Fest & inches
Mo Groundwater Encounterad
Backfitled with Cuitings




LOG OF EXPLORATORY BORING

Sheet 1 of
Project: LMNR/South Campus Boring No.: 2-28
Project Number:  07100-01 Driller; 2R Dilling
Drill Type: roliow Stem Auger
Date Drilled: 27108 Hammer Wt / Drop: 1401k 7 30in
Logged By: SRIW Ground Elev. [ft]: 17330
® i} Standard Y Waier Level ]
- gial. T2 Split Spoon ~ ATD c
g ls |21F 2|85 . A
TEFE % 2 £ 2888 Californi m Bulk ¥ Static Water BE| 83 Remarks
i‘z a ] % B =5 g alornia < Sample - Table 9 -
@ 0 Olo o
S0IL DESCRIPTION and CLASSIFICATION (USCS)
Older Alluvium {Qoal):
- 4 \7 Silty SAND (SM): Light brown, damp, very dense, slightly
15050 89 | 126 | micaceous, rootlets in upper 6 inches, becomes drier with
" 7 depth.
—1730 4
I Yal Verde Tonalite {Kvt):
L 5 13 Bedrock: Yellow-dark gray, completely weathered, friable.
soi30 501145 | Recovered as poorly graded sand.
5 7 @ 5 Feet & Inches: Sevarely weathared.
—1725
T 10 s0/6" 5.1 | 116 | @ 10 Fest: Yellow-gray.
—-1720 A
4 13 Q 50/6" @ 15 Feet: Light gray.

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCLGDT 4/21/08

Total Depth = 15 Feet § inches
No Groundwater Encountered
Backiiled with Cuitings




LOG OF EXPLORATORY BORING

Standard ¥ Water Level

Sheet 1 of
LNRISouth Campus Boring No.: B-26
Project Mumber:  47100-01 Driller: 2R Dilling
Drifl Type: Hollow Stem Auger
Date Drilled: 207108 Hammer Wt / Drop: 1401b f 30in
SMWT Ground Elev. [f]: 1732.0

F15 BA TR 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCEGDT 4/22/08

50/4

@ 17 Fest: Yellow-gray, wei, moderately weatherad.

1] —_— - N .
s | _3_: E = | o¥ "E Split Spoon ATD E )
pris SR = s ER A= =]
SERE 2|2 2|28 8E8ind cue Bulk ¥ Static Water el =8 Remarks
ﬁ e 3 E’ LTC:) § 5> California Sample © Table § =
0|3 Ola o
SCIL DESCRIPTION and CLASSIFICATION (USCS)
Dlder Alluvium {Qoal):
N Silty SAND {SM): Light brown, damp, dense, slightly
micaceous, pinhele porosity, rootlets in upper 12 inches of
12 sample.
26 { 7.9 | 130
504" Val Verde Tonalite (Kvti:
Bedrock: Yellow-gray, severely weatherad, slightly weak.
Recovered as poarly graded sand.
50/8" 5.1 1114 @ 7 Feet Yellow-gray, severaly weathered, friable.
¥
50/5" 4.9 | 115 @ 12 Feel Yellow-gray, slightly maoist.
hvd
34 !

Total Depth = 17 Feet 10 inches

Groundwater Encountered at 15 Faet 6 inches
{(After 30 min, at 11 Feet 7 Inches)

Backfilled with Cuttings




LOG OF EXPLORATORY BORING

HS BA TP 07100-01 LNR_SQUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4/21/08

Sheet 1 of 1
Project: LNR/South Campus Boring No.:
Project Number:  07100-81 Driller; R Drilling
Drill Type: Holiow Stem Auger
Date Drilled: 213108 Hammer Wt. / Drop: 1401k / 3Cin
Logged By: ShW Ground Elev. [ft]: 1677.0
" ) Standard Shelby 7 Water Level )
c elal. Tz Spiit Spoon Tube ~ ATD c
S g |22 o |5 G & 9
SE|EE 2 o] 255|565 - Bulk Static Wat Ak Remarks
% a @ g % g‘% g'—% 4 California S:mple ¥y Ta?:)tlg aer %‘—' =
o3 ol a a
50IL DESCRIPTION and GLASSIFICATION (USCS)
Topsoit {No Map Symbol).
: g Silty SAND (SM): Light brown, moist, dense, pinhole
porasity, micaceous, fine to medium grained sand.
~1675 A
7
L i 14 | 8.7 | 124
24
- 5_
] Val Verde Tonalite (Kvt):
1670 A 35 Bedrock: Yelow-hlack, damp, severely weathered,
sorar| 22 [ 1221 moderately strong. Recovered as poorly graded sand.
- IO_
1985 7 50/4"1 2.8 {113 | @ 12 Feet: Light gray, moderately weathered. Recovered
; 4 as silty sand. RV,
MAX
L 15_
1880 A 50/5"
Total Depth = 17 Feet 4 inches
Mo Groundwater Encounterad
Backfilled with Cuttings
I




1OG OF EXPLORATORY BORING

Sheet 1 of 1
Project LNR/South Campus Boring MNo.: ]
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2113/08 Hammer Wt. / Drop: 1401k 7 3¢in
Logged By: S Ground Elev. [it]: 1656.0
o ) Standard Shelby 7 Water Level )
= glel . |o=l& Split Spoon Tube © ATD g
IETE S |2 3 |25]28 3 ~_7] Bulk Static Wat Bal®d Remarks
&’ 8 @ g- % § E %3 { California S:mple z Ta?:llg e é =UE
O |3 Qla a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Yal Verde Tonalite {Kvth:
1655 - 10 Bedrock: Red-brown, slightly moist, compietely weathered,
12 | 59| 112 Wweak, highly oxidized. Recovered as silty sand.
i 8
| i 22 | 55 1427| @5 Feet Yellowish-black, siightly moist, severely
1650 A 5078 weathered. Recovered as well graded sand.
F 36 10 Feet D
oo 3.3 | 127 @ 10 Feet: Damp.
—1845
- 15 50/4"

MS BA TF 07100-01 LNR_SQUTH CAMPUS BORING LQGS.GPJ ZKCI GDT 4/21/08

@ 15 Feet: Slighily damp.

Total Depth = 15 Feet 4 Inches
MNo Groundwater Encounterad
Backfitted with Cuttings




L.OG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-58
Project Number:  87100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/13/08 Hamimer Wt. / Drop.  140ib / 30in
Logged By: S Ground Elev. [fi: 1708.0
© . Standard Shelby ¥ Water Level ‘
c gial . |82 Split Spoon Tube ~ ATD £
g | = JF] @ | 5™ e a "
SERE 2|2 % AR . <] Bulk ¥ Static Water BE Bg| Remarks
ﬁ o E g E'.Oﬁ‘ § Sla E Cafifornia ’A Sample " Table g =
Qo oo o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoii:
. Silty SAND (SM): Light brown, damp, medium dense,
48 | o8 porous, rootlets, slightly micaceous.

HS BA TP D7100-01 LNR _SOUTH CAMPUS BORING LOGS.GPJ ZKCL.GDY 4/21/08

Val Verde Tonalite {Kvii:

53?5.. 40 1127} weak, slightly oxidized. Recovered as well graded sand.

50/8" 3.8 | 123} @ 10 Feet: Yellowish-gray.

50/8"

Bedrock: Yellow-brown, damp, severely weathered, slightly

Total Depth = 15 Feet 6 Inches
No Groundwater Encounisrad
Backfilled with Cuttings




LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-68
Project Number:  07108-01 Drifler; 2R Drilling
Drill Type: Hollow Stem Auger
Date Dirilled: 2M3/08 Hammer Wt. / Drop:  140lb f 30in
i.ogged By, SMW Ground Elev. [ft]: 1628.0
o ) Standard Shelby ¥ Water Leve! ]
c alal . iz Spiit Spoon Tube ~ ATD <
2_Is S Fe BT 2o & = o8
SEISE £ |2 3 VRN P | Buik ¥ Static Water TE s Remarks
% a g %— 518% ‘;& 4] California M Sample = Table 5 =
& 72} Qi o
SOIL DESCRIFTION and CLASSIFICATION (USCS)
Topsocil {MNo Map Symbol):
Silty SAND (SM); Light brown, damp, loose to medium
34 | 11| dense, slightly micaceous, pinhole porosity.
Recent Alluvium {Qal}):
Silty SAND (SM); Light brown, damp, loose, slightly
micaceous, pinhole porosity, fine to medium grained sand.
3.9 | 109
Val Verde Tonalite {(Kvt):
L1620 A Bedrogk: Light tan, damp, medium to coarse grainad,
weak, moderately weathered.
" 10+ 503" 2.3 | 146
—1515
i 157 50/5"| 3.3 1122 | @ 15 Feet: Light olive-gray. Recovered as well graded
L N sand.
5
21810
N 20—
% 50/6"
8 Total Depth = 15 Feet 11 Inches
2 No Groundwater Encountered
z Backfilled with Cuttings
:
g
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LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: 2-69
Project Number:  (7100-1 Driller: 2R Drilling
Dirill Type: Hollow Stem Auger
Date Driiled: 2M14/08 Hammer Wt/ Drop:  140ib f 30in
Logged By: SMW Ground Elev. [ft]: 1831.0
® i Standard Shelby ¥ Water Level ]
c g el . B Split Spocn Tube T ATD =
S g 412 e |25 @ & @
SERE 2 2 % Bg gﬁ B Californi v‘ Bulk ¥ Static Water EE EE: Remarks
2 1Q | §lel 2|85 > alirornia h Sample ~ Table 3 =
G Ola a.
SOIL DESCRIPTION and CLASSIFICATION {USCS)
Recent Alluvium (Qal):
Silty to Clayey SAND (SM-SC): Light brown, slightly moist,
68 | 122 dense, caliche stringers, fine to medium grained.
as | 112 @ 5 Feet: Rootlets, medium grained, pinhole porosity.
- 10— 5
L1620 14 147 1129 | Val Yerde Tonalite {Kvi): G5
47 Bedrock: Yeilowish-brown, completely to severely
- = weathered, moderately strong. Recovered as well graded
| sand.
15 50/1"

HE BA TP 07100-01 LNR_SCOUTH CAMPUS BORING LOGS GPJ ZKCI.GDT 4/21/G8

@ 15 Feet. No Recovery - Auger Refusal

Total Depth = 15 Feet

Mo Groundwater Encountered
Practical Refusal

Backfilled with Cuttings




LOG OF EXPLORATORY BORING

Sheet 1 of 2

Project: LNR/South Campus Boring No.: =
Project Number:  07100-01 Driller: 2R Drilling
Dsill Type: Hollow Stem Auger
Date Drilled: 2114/08 Hammer Wt / Drop: 1401k / 30in
Logged By. SHTW Ground Elev. [ft]: 1631.0
o . 7| Standard ¥ Water Levet .
c Fial . 82 Spiit Spaen = ATD c
S is |diF g i5Tie, Lol oo
SERE £ 2| 2 E5|22 nd e /| Bulk Static Wat BEZ| S8 Remarks
% a S g 2 18¢ g& >4 California ngple k-4 Taabll: aer é 42
G oia o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
—1630 1
SEE B-69 FOR UPPER STRATA DESCRIPTION
- 5_
—1625
10—
—1620
p0/2.57 2.3 | 120 731 Vierde Tonalite (Kvi):
Bedrock: Brown-gray, moderately to severely weatherad,
moderately strong. Recovered as well graded sand.
0?;5| @ 20 Feet: Yellowish-gray, moderately weathered.
ks Recavered as poorly graded sand.
¥
==15012"| 6.8 | 122\ @ 25 Feet: Light gray, moist to wet.

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCILGDT 4/21/08




LOG OF EXPLORATORY BORING

) Sheet 2 of 2
Project: LNR/South Campus Boring No.: B-69A
Project Number:  97100-01 Driller: 2R Drilling
Dnll Type: Hollow Stem Auger
Date Drilled: 2114108 Hammer Wt. / Drop:  140Ib / 30in
Logged By SMwW Ground Elev. [ft]: 1631.0
® ) B Standard  Shelby ¥ Water Level ]
= glel . T2 Split Spoon Tube ~ ATD g
2 s 3 g e |52 - o = o
SERE 2.2 £ (8528 - Bulk Static Wat BZ| Bg| Remarks
SE8S 58] 2| 82)3S pdcaoms ke T S Water 3228
O |3 3l a o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
50/4" Vai Verde Tonaiite {Kvi)k:
L 1500 A Bedrogk; Brown-gray, moderately to severely weatheared,
moderately strong. Recovered as well graded sand.
I 7 {continued)
] | @ 30 Feet: Brown-gray, wet, slighlly weathered, strong,
i BB 181 1211 G 35 Feet: Dark gray, wet, strong.
—1595 —§
- 40—\ 5072
—1580 A
- 45 —piilimep /1 5

S BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4/21/08

@ 45 Fest No Recovery

Total Depth = 45 Fest 1.5 Inches
Groundwater Encountared at 25 Feet 3 Inches
(After 20 min. at 22 Feet 8 inches)

Backfilled with Cuitings




LOG OF EXPLORATORY BORING

Sheet 2 of 2
Project: LNR/South Campus Boring No.: B=70
Project Number:  07100-01 Driller: 2R Drifling
Drill Type: Hollow Stem Auger

Date Drilled: 2/114/08 Hammer Wt. / Drop: 1401 / 30in
Logged By: S Ground Elev. [fi]: 1621.0

o B Standard Shelby ¥ Water Level ]
c Fiel . T2 Split Spoon Tube T ATD c
S s | 2iFl 88T e e | a
SmiE 2|2 £185 88 L Bulk ¥ Static Water B2 q%| Remarks
£37 F B & |25 5% Mcarems sample T Tabk 2 7e

SOIL DESCRIPTION and CLASSIFICATION (USCS)

HS BA TP 07100-01 LMR_SCQUTH CAMPUS BORING LOGS.GPJ ZKCI.GDT 4/21/08

‘12.8

"7

Val Verde Tonalite {Kvt):

Bedroclk, Yeilowish-gray, slighily damp, moderately
waathered, weak, Recovered as well graded sand.
{continued)

@ 30 Feet: Brown-dark gray, wet.

@ 35 Feet: Light olive gray, slightly weathered, friable.

@ 40 Feet: Dark gray, moderately weathered.

Total Depth = 40 Feet 11 Inches

Groundwater Encountered at 25 Feet § Inches
{After 20 min. at 24 Feet 7 Inches)

BackKfilled with Cuttings




L.OG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.; B-71
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2114408 Hammer Wt. / Drop:  140kb / 30in
Logged By: SMW Ground Elev. [ft]: 1525.0
@ ) Standard Sheiby ¥ Water Level
= 2. Elz Split Spoon Tube ~ ATD =
2 'Fé_ :I) e %‘; g: e S:L:' Fop-
IEPE |2 =z §§ e . ] Bulk ¥  Static Water T2 83 Remarks
g |° | E E B |25 g& Caiifornia Sample © Table 57 P
&) [55] Olo [+
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoeil (No Map Symbol}:
Silt to Silty SAND (ML-SM): Light yeilowish-brown, damp,
85 | 111 medium dense, micaceous, some caliche stringers, some oN
' pinhole porosity, fine grained sand.
Older Alluvium (Qoal).
Silty SAND {SM): Yellowish-orange, dense, more pinhole
59 | 113+ Porosity, some coarse sand, damp, some caliche siringers. oN
Wal Verde Tonalite (Kvi):
3 4 Bedrock: Light yellowish-gray, dry, severely weathered,
weak. Recoverad as well graded sand.
161510 0550 3.5 | 115
16105 0550 4.7 | 119 | @ 15 Feet: Greenish-gray, slightly moist, moderately
L - weathered.
160520 50/6" @ 20 Feet: Yellowish-green grey.

Total Depth = 20 Feet 6 Inches
No Groundwater Encountered
Baclfilled with Cuttings

HE BA TP 07100-01 ENR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4/21/08




LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNRISouth Campus Boring No.: 3-72
Project Number:  §7100-01 Dritler: ZR Drilling
Drill Type: Hollow Stem Auger
Date Driiled: 2M4/08 Hammer Wt. / Drop: 1400k / 30in
Logged By: S Ground Elev. [ft]: 1838.0
© B Standard Shelby 7 Water Level )
g _8: Sl e g2 Split Spoan Tube ATD <
2 IS =8 5T 2 a ®
TEBE 22| 5|55 &G I Bulk Static Wat Y Rermarks
l% 8 @ E % § % ?-.'% California m S:mple T Taabllg e -éu -
3| R Gla o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
g Older Alluvium (Qoal):
- 44, I R Silty SAND (SM): Red-brown, maist, very dense,
' E ’ micaceous, abundant rootlets, becomes mare dry towards
I 7 hottom of sample, trace of clay. [
| 535 Val Verde Tonalite {(Kvt).
Bedrock: Yellowish-green, moderately weaihered, weak.
- E Recovered as well graded sand.
1 S Bdsos| 60 | 119
—1630 -
| 107 5[2)/33. 6.9 | 122 | @ 10 Feet Quartz-rich layer; light tan, poorly cemented,
L § fine to medium grained, damp, contains greenish-red clay
at iop of sample.
— 1625

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LCGS .GPJ ZKCLGDT 4/22/08

Total Depth = 13 Feet

No Groundwater Encountered
Practical Refusal

Backfilled with Cuttings

Eomrshe, donan,




1.OG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: 8-73
Project Mumber;  47106-01 Driller: 2R Dritling
Drill Type: Hollow Stem Auger
Date Drilled: 2114/08 Hammer Wt. / Drop:  140ib / 30in
Logged By: Sk Ground Elev. [ft]: 1633.0
o A Standard Shelby 7 Water Lavel )
c glal . (o= & Split Spaon Tube - ATD S
SFESZE =28 2 85128 I Bulk Static Wat 52|98 Remarks
% a § E‘ n% -§ 5 c;& California }X S;mple ¥ Taabllg o % ~
(G oo a6
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Recent Alluvium (Qal):
s Well-Graded SAND {SW): Light brown, damp, dense,
pinhole porosity, micaceous, some caliche, medium to
i 14 coarse sand.
4530 22 28 | 117! Yal Yerde Tonalite (Kvil:
26 Bedrock: Red-orange, damp, completely weatherad, weak.
- Recovered as well graded sand.
I S~40/4.5 3.8 @ 7 Feet: Yellowish-green, damp, moderately weathered,
—1625 friable.
I 53,13,, 50 121 | @ 12 Feet Quartz-rich layer,; light tannish-yellow, moist,
L1520 fine to medium grained, well cemenied, slightly weathered,
strong to very strong.
gl P 50/4" @ 17 Feet: No Recoveary
§ Total Depth = 17 Feet 4 Inches
g No Groundwater Encountered
3 Backfilled with Cutlings
2
5
2
H
S
z
%L
5




LOG OF EXPLORATORY BORING Sheet 1 of 1

Project: ENR/South Campus Boring Mo.: B-74
Project Number:  §7100-01 Driller: 2R Drifling
Drill Type: Hollow Stem Auger
Date Drilled: 2/14/08 ' Hammer Wt. / Drop:  148ib / 30in
Logged By: S Ground Elev. jft]: 1640.0
® . Standard @ Shelby W Water Level ]
c la . Xl Spiit Spoan i Tube = ATD s
%E'*E_E-; E E §'-7-g %% 5% ﬁﬂ Remark:
= &S i= @ ) i @ b S
SEEE R R 5 R Mo [, T SaEve PRI
Qla OiG a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Val Verde Tonalite (Kvt):
: § 16 Bedrock: Yellowish-dark gray, slightly damp, moderately
ag | 73 | 134 | Weathered, rootlets in upper 6 inches, weak to moderately
i i 504" strong. Recovered as well graded sand.
1635 54 50/6"| 23 1123 | @ 5 Feet: No rootfets, dry.
1080107 50/ 1.8 | 1221 @ 10 Fest: Damp.
1822157 50/2 2.9 | 112 @ 15 Fest; Quartz-rich fayer; yehowish-light gray, moist,
. 4 poorly caemented, fine to medium grained, some caarse
grains.
L 4
x ] g
¥
1620 20 50/5" @ 20 Feet: Olive-gray, wet, moderately weathered, friable,
—\more coarse grained. f
Total Depth = 20 Fest 5 Inches
Groundwater Encountered at 18 Feet 8 Inches
(Aftsr 10 min. at 18 Feet)
Backiilled withy Cuttings
i

HS BA TP 07100-01 LMR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLGDT 4721/08




LOG OF EXPLORATORY BORING Stoot 1 of 4

Project: LNR/South Campus Boring No.: B-75
Projiect Number:  07100-(1 Driller: 2R Drilling
Drilt Type: Hollow Stem Auger
Date Drilled:; 2114708 Hammer Wt. f Drop: 140k / 30in
Logged By: SMW Ground Elev. [ft]: 1700.0
© R Standard Shealby 7 Water Level ]
- gl2l . | =& Split Spoon Tube ~ ATD =
£ _js S |"] 8|52 8 b= o
SESE 2|2 £ 2528 A . Bulk ¥ Static Water &l @3 | Remarks
w2 | E g |25 ?;»& g California Sample ~ Table % =
Q %) (SN o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

Val Verde Tonalite (Kvt):

Bedrock: Brownish-dark gray, dry, moderately weathered,
46 | 135 | Some rootlets, moderately strong. Recovered as well
graded sand.

1895 5 50/5" 42 | 1181 @ 5 Feet: Yellowish-green, slightly damp.

. INAY

—1690 10— é

SE50/5"| 2.4 144 | @ 10 Feet: Yellowish-dark gray, slightly moist, weak.

Y

120 113 @ 15 Feet: Yailowish-light gray, damp. Recovered as
poorly graded sand.

1680 20 // 33 @ 20 Feet: Light grayish-green, slightly weathered.
50/5 Recovered as well graded sand.

Total Depth = 20 Feet 11.5 Inches
No Groundwater Encountered
Backfiiled with Cuitings

HS BA TR 07100-01 LMR_SOUTH CAMPUS BORING LOGS GPJ ZKGLGDT 4/21/08




HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCIL.GDT 4/21/08

LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-76
Froject Number:  07100-01 Drifler: 2R Drilling
Drill Type: Hollow Stem Auger
Data Drilled: 2/M2/08 Hammer Wt / Drop:  1401b / 30in
Logged By: Shiwy Ground Elev. [ft]: 1737.0
o ) Standard Shelby v Water Level ]
= glal . gz Split Spoon Tube ~ ATD =
s lg 1217 9 5% 2 g o
SESE L2 5 55 8RI8d caiom Bulk ¥ Static Water BB 88| Remarks
o |® | SIElm |25 |9 AN Sample  Table 5 -
CR Y Cla o
SOIL DESCRIPTION and CLASSIFICATION (USGS)
g Topsoit (No Map Symbol):
L 1 Clayey SAND (SC): Light brown, damp, very dense, fine {0
26 | 96 | 129 —\medium grained, micaceous. /_ Gs
1735 50/4" Val Verde Tonalite (Kvt):
A | Bedrock: Yellow-gray, severely weathered, weak.
Recovered as poorly graded sand.
I 7 506" 3.5 | 124 | @ 5 Feet: Yellow-gray, severaly weathered, weak.
—1730 -
_ ) sor @ 10 Feet: No Recovery
—1725
I 1573 53}')5 @ 15 Feet: Light gray, moderately weatherad, weak.

Total Depth = 15 Fest 11 Inches
No Groundwater Encountered
Backfilled with Cuttings




HS BA TP 07100-01 TEST PITS.GPS ZKCI.GDT 4/22/08

LOG OF EXPLORATORY TEST PIT Sheet 1

ofi 1
Project: LNR/South Campus Test Pit No.: TP-3
Project Number:  §7100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 2/6/08 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [fi]: 1750.0
© R Standard Shelby ¥ Water Level )
S _IS’ 2| o le S Split Spoon Tube ~ ATD <
==|'% )
fglfg 2 :"i £185/8% Geologic L Bulk ¥ Static Water %E 93
ﬁ e @ E % § § E'__. E California Sample " Table § =
a3 Qo o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

T
L

— 1740 10

(than 1/8-inch diameter), moist, soft 7

TOPSOIL:

0 to 1 foot: Clayey to Sandy SILT (ML): Dark brown,
fine to medium sand, slightly micaceous fo micaceous, -_|
. porous, highly bioturbated, numerous rootlets (less f,I_
11110 1.5 feet: Same as above: Blocky, few rootlets ;;

\1 ALLUVIUM (Qal):

i1.5 to 2 feet: Sandy CLAY {CL); Mottled brown and
jorange brown, fine to medium sand, well-graded,
loxidized, damp to moist, firm to stiff. interlayers of

VAL VERDE TOMNALITE {Kvt):

2 10 10.3 feet: Recovered as Sandy CLAY o Clayey
SAND (CL-SC). Reddish brown, fine to coarse sand,
well-graded, highly oxidized, severely weathered,
porous, moist, firm, friable.

Total Depth = 10.3 feet.
No groundwater or caving encountered.
Backfilled on 2/6/2008.

oonuitanita, fne.

Pit Orientation. MZ25E
J - Jdoint
< - Contact
F - Fayit

3 - Shear

3 - Badding Plans




LOG OF EXPLORATORY TEST PIT Sheet 1 of 1

Project; LNR/South Campus Test Pit No.: TP-4
Project Number:  §7100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 216108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1730.0
© } Standard Shelby v Water Level )
5 | 818l s |oEl2 Split Spoon Tube ~ ATD 5
E E %E 2 E g 3 E ég Ggolcgic Bulk ¥ Static Water %%‘ ﬁ%
= = ‘B = i i o
g |° AR > otes E California Sample © Table 5 =
(GRS o|a a
SOIL DESCRIPTION and CLASSIFICATION (USCS)

TOPSOIL:
Clayey to Sandy SILT (ML) Dark brown, fine to

1 medium sand, slightly micaceous to micaceous, [

~—h——

- porous, highly bioturbated, numerous rootlets {less
oK i than 1/8-inch diameter), moist o wet, very soft. Note:
I lapproximately o
T h1.25 to 1.3 feet: Same as above: Blocky, few rootlets
L ] l‘l(less than 1/16-inch in diameter), damp to moist, firm.

1 ODLDER ALLUVIUM (Qoal):
11.3 to 1.5 feet: Sandy CLAY (CL). Mottled brown and

lorange brown, fine to medium sand, weli-graded,

auE VAL VERDE TONALITE (Kvt):
- A 1.5 to 8.5 feet. Recovered as Siity SAND (SM):
o8 Orange-brown, fine to coarse sand, well-graded,
B oxidized, severely weathered, very micaceous, moist,
= friable.

F: N10E/ 65W
GOUGE:

Sandy CLAY {CL): yellow brown, moist to damp with
depth, soft to firm with depth.

Total Depth = 8.5 feet.

No groundwater or ¢aving encountered.

Backfilled on 2/6/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCLGDT 4/22/08

Pit Onentation: NSBE 8 - Badding Plane
4 - Joint
G- Contact
F - Fault

%, I, 5 - Bhear

5

myimedtmend



LOG OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LNR/South Campus Test Pit No.: TP-5
Project Number:  07100-01 Contractor; &M Backhoe
Backhoe: 430E 4X4
Date Drilled: 2/6/08 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1718.0
o ) Standard Shelby v Water Level
< glal . e Split Spaen Tube ~ ATD c
8 g [ Z|&] 2|52 e, Geolodi & @
SE|SE 22| £ &5 5 G N N Bulk ¥ Static Water BBl RY
% a g %— S 13t ?:& Notes E California Sample L é-_- a9
@] ) Q0 vl
SOIL DESCRIPTION and SLASSIFICATION (USCS)

TOPSOIL;
0 to 1 foot; Sandy CLAY (CL): Dark brown, fine to

-l medium sand, slightly micaceous to micaceous,

1 porous, highly bioturbated, numerous rootlets (less

VAL VERDE TONALITE (Kvt):
1 to 1.25 feet; Recovered as Sandy CLAY to Clayey
‘SAND (CL-SC): Reddish brown, fine to coarse sand,
“'well-graded, highly oxidized, severely weathered,
Lporous, moist, firm, very friable. =~~~
1.25 to 4 feet; Same as above: Animal burrow and
“tunnels of various sizes filled with Clayey to Sandy
 SILT (ML): Dark brown, fine to coarse sand, slightly
‘micaceous to micaceous, porous, bioturbated, damp,
‘soft.

Major burrow network (1 to 1.5 feet thick) filled with
‘Bandy CLAY (CL)as above, but damp.

4 to 10.6 feet; Same as above, moderately weathered,
weak.

Total Depth = 10.6 feet.
No groundwater or caving encountered.
Backfilled on 2/6/2008.

HS BA TP 0710001 TEST PITS.GPJ ZKCI.GOT 422408

Y]

waibanta, line,

Pit Orientation: M158

IRt v}

- Badding Plan=s




LOG OF EXPLORATORY TEST PIT

Sheet 1 of
Project: LNR/South Campus Test Pit No.: TP-8
Project Number:  ¢7100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 26108 Hammer Wt. / Drop:
Logged By: ANRM Ground Elev. [ft]: 1694.0
© } Standard Shetby v Water Level ]
c §’ & . Qg % Split Spoon Tube T ATD g
Sgie 2 % 2|85 3% Geologic - 5] Buk ¥ Static Water %E 33
& |8 5 E|l 2|25 E California /I Sample ~ Table g =
3|8 Ola o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

TOPSOIL.
3 0 to 1 foot: Sandy CLAY (CL); Dark brown, fine to
- medium sand, slightly micaceous to micaceous,
"l _porous, highly bioturbated, numerous rootlets (Eess

............ S
‘\1 to 1.75 feet Same as above: Bioc:ky few rootiets |

OLDER ALLUVIUM (Qoal):
1.75to 9 feet Sandy CLAY(CL); Brown, fine to
medium sand, moderately graded, damp, stiff.

VAL VERDE TONALITE {Kvt):

9 to 10 feet: Recovered as Silty SAND (SM):
Orange-brown, fine f{o coarse sand, well-graded,
oxidized, moderately weathered, very micaceous,
damp to moist, friable to weak.

Total Depth = 10 feet.

No groundwater or caving encountered.
Backfilled on 2/6/2008.

HS BA TP 07100-01 TESY PITS.GPJ ZKCLGDT 4/22/08

Pit Qrigntation: N15E 2 - Badding Plans
4 - Joint

C - Contact
FoFault

S - Shear

itanin, no,




LOG OF EXPLORATORY TEST PIT Sheet 4 of 1

Project: LNR/South Campus Test Pit No.: TP-7
Project Number:  074100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 216108 Hammer Wt / Drop:
Logged By: ANM Ground Elev. [fi]: 17100
® . Standard Shelby ¥ Water Level ]
- gla) . gz Split Spoon Tube ~ ATD c
= - - }Z\ ©o ‘g gl R Geologi & n
Exlig 2ol 2 2E|5% eologic . AR
EEETE e F[BE Y WS |pqowems [Tk, v gmewss (B[S
w 5 [ a
(GRS a0 o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

. medium sand, slightly micaceous to micaceous,

TOPSOIL:
0 to 1.25 feet: Sandy CLAY (CL): Dark brown, fine to

_porous, highly bioturbated, numerous rootlets (less
‘than 1/8-inch diameter), moist to wet, very soft.
11.25 to 2 feet Same as above Few rootiets (less than

VAL VERDE TONALiTE gKvt!
2 t0 9.1 feet: Recovered as Siity SAND (SM):

Orange-brown, fine to coarse sand, well-graded,
oxidized, severely to moderately weathered, very
micaceous, moist, friable.

3 to 4 foot thick dike. Pink ta gray, fine to coarse sand
with gravel, damp to moist, friable to weak.

Total Depth = 9.1 feet.
No groundwater or caving encountered.
Backdilled on 2/6/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCILGDT 4/22/08

2

btk b

Pit Orientation. NGOW - Badding Plane
- Joint

- Contact

- Faull

o
- ShesT

el

IR

%)




1.0G OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LNR/South Campus Test Pit No.: TP-8
Project Number:  07100-01 Contractor: G&M Backhoa
Backhoe: 430E 4X4
Date Drilled: 2/6/08 Hammer Wt. / Drop:
Logged By: AN Ground Elev. [ft]. 1718.0
© ) Standard Shelby ¥ Water Level )
5 . §’ S o e = %": o Split Spoon Tube ATD éc w
=] o @ |2e|lc - -
§ = § E E '% § §§ iéé I‘\algtggslc E California g:!rlslple ¥ ?Laglig Water § £ 3 E
i SOIL DESCRIPTION and CLASSIFICATION (USCS)

—171

N

TOPSOIL:
- 0to 1 foot: Sandy CLAY (CL): Dark brown, fine to
- medium sand, slightly micaceous to micaceous, :
M. porous, highly bicturbated, numerous rootlets (less r

(less than 1/16-inch in diameter), damp, firm. |

VAL VERDE TONALITE {Kvt):
1.75 to 9.5 feet: Recovered as Silty SAND (SM).

Orange-brown, fine to coarse sand, well-graded,
oxidized, severely to moderately weathered, very
micaceous, moist, friable to weak.

9.5 to 9.75 feet: Bluish gray, fine o coarse sand,
well-graded, moderately weathered, very micaceous /
{bictite-rich), damp to moist, weak.

Total Depth = 9.75 feet.

No groundwater or caving encountered.
Backfilled on 2/6/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCILGDT 4/22/08

myrhe, devey.

2t Origntation: M4GE - Bedding Plans

& TR e T




Project:
Project Number:

Datie Drilled:
Logged By:

LOG OF EXPLORATORY TEST PIT

LNR/South Campus
G7100-01

2/6/08
ANM

Test Pit No.: TP-9
Contractor, G&M Backhoe
Backhoe: 430E 4X4
Hammer Wt. / Drop:

Ground Elev. [ft]: 1744.0

Sheet 1 of 1

Eievation
{ft]
Depth
[t}

Sample Type

Blows/6"

Geologic
MNotes

Moisture
Content [%]
Dry Density,

fpcf]

Standard Shelby Y Water Levet

Split Spoon Tube ATD

. . Bulk ¥ Static Water
ECallforma Sample ~ Table

Pocket Pen.

SOIL DESCRIPTION and CLASSIFICATION (USCS)

[tsf]
Lak
Tests

1735

\ ‘. \Q Graphic Log

F: N17W/ 55W
F: N4BW/ 288W

TOPSOIL:
0 to 1 foot; Sandy CLAY (CL): Dark brown, fine to
medium sand, slightly micaceous to micaceous,

i porous, highly bioturbated, numerous rootlets (less |

OLDER ALLUVIUM (Qoal):

1 to 4 feet: Sandy CLAY to Clayey SAND {CL-SC);

Mottied brown and reddish brown, fine to coarse sand, | -
i well-graded, oxidized, porous, damp to moist, firmto 4

VAL VERDE TONALITE {Kvt):

4 to 9.5 feet: Recovered as Silty SAND {SMY:
Orange-brown, fine io coarse sand, well-graded,
oxidized, severely to moderately weathered, very
micaceous, moisi, friable to weak.

GOUGE:

Sandy CLAY (CL): Yellow brown, moist to damp with
depth, soft to firm with depth.

Total Depth = 9.5 feet.

No groundwater or caving encountered.

Backfilled on 2/6/2008.

S BA TP 0710001 TEST PITS.GPJ ZKCLGDT 4/22/08

P Orientation: M55 - Badding Plane

- Joint

Uy o
[




LOG OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LMR/South Campus Test Pit No.: TP-10
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 2/6/08 Hammer Wt. / Drop:
{.ogged By: ANM Ground Elev. [ft]: 1732.0
@ B Standard Shelby ¥ Water Level )
= &la . T 2 Split Spoon Tube ~ ATD c
S 5 23] 5 |3% 25  Gceolg L
sglag 2ol 2|55 8% S00gic T Bulk Stati B2 58
% a7 5|8 & §% ‘;& Notes E Califomia 4 S:lmple T o e E‘é‘" s
S| a Qla a
SOIL. DESCRIPTION and CLASSIFICATION (USCS)
TOPSOIL:
/ 0 to 0.75 feet:Sandy CLAY (CL): Dark brown, fine to
3 ‘/ﬁ " medium sand, slightly micaceous o micaceous, ]
S " porous, highly bioturbated, numerous rootlets (less I”

|

1 ALLUVIUM {Qal):

111 to 1.3 feet: Sandy CLAY fo Clayey SAND (CL-SC): |
|

Mottled brown and reddish brown, fine to coarse sand,
well-graded, highly oxidized, severely weathered, |

[ VAL VERDE TONALITE {Kvt):
" 5—4 1 1.3 to 9.75 feet: Recovered as Silty SAND (SM).
BE Orange brown, fine to coarse sand, well-graded,
- Bt oxidized, severely to moderately weathered, very
micaceous, with 0.2 foot thick quartz dike, moist,
705 L friable.

Total Depth = 8.75 feet.
No groundwater or caving encountered.
Backfilled on 2/6/2008

HS BA TP 07100-01 TEST PITS.GPJ ZKCL.GDT 4/22/08

RPit Orientation: MNG5E B - Bedding Plane
§- Joint

Frarrte, Ioan.




Project: LNR/South Campus
Project Number;  §7109-01

Date Drilled: 217108
Logged By: ANM

LOG OF EXPLORATORY TEST PIT Sheet

Test Pit No.: TP-16
Contractor: G&M Backhoe
Backhoe: 430E 4X4
Hammer Wt. / Drop:

Ground Elev. [ft]: 1654.0

1

of

1

Geologic
Notes

Eievation
if]
Depth
[ft]
Sample Type
Blows/6"
Moisture
Content [%]
Dry Density,
[pef]

Standard Shelby 7 Water Level
Split Spoon Tube T ATD

P | Bulk ¥ Static Water
E California M Sample ~ Tabie

SOIL DESCRIPTION and CLASSIFICATION (USCS)

Pocket Pen.

[tsf]
Lab
Tests

L e
\\ Graphic Log

TOPSOIL:
. 0to 0.9 feet: Clayey SAND (SC): Dark brown, fine to
- medium sand, slightly micaceous to micaceous,
i-porous, highly bioturbated, numercus rootlets (less

t'than 1/8-inch diameter), moist, very soft.

O 9 to 1.5 feet: Same as above: Blocky, few rootlets
l (Iess than 1/16-inch in dlameter) resistant caliche

i ALLUVIUM (Qal):
1.5 to 2.25 feet: Sandy CLAY (CL): Orange brown, fine

Wto medium sand, well-graded, oxidized, damp to moist,
'firm to stiff.
'12 25 to 3.5 feel: Same as Above Mcttled orange

OLDER ALLUVIUM ngaI]

3.510 11 feet: Sandy CLAY (CL): Olive gray, fine to
medium sand, minor coarse sand, moderailey graded,
slightly oxidized, damp to moist, stiff,

11 to 12 feet: Same as above, ox:dlzed m0|st firmto
stiff.

iy

f
/
!
|
f
f

Total Depth = 12 feet.
No groundwater or caving encountered.
Backfilled on 2/7/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCL.GDT 4/22/08
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Project LNR/South Campus
Project Number;  07100-91

Date Drilled: 2/7108
Logged By: ANM

LOG OF EXPLORATORY TEST PIT

Test Pit No.: TP-17
Contractor: G&M Backhoe
Backhoe: 430E 444
Hammer Wt. / Drop:

Ground Elev. [ft]: 1674.0

Sheet 1 of 1

Gealogic
Nates

Elevation
[ft]
Depth
[ft]
Sample Type
Blows/6"
Moisture
Content [%]
Dry Density,
fpcf]

Standard Shelby < Water Level

Split Spoon Tube ATD

. Bulk ¥ Siatic Water
E California }z Sample ~ Table

SOIL DESCRIPTION and CLASSIFICATION (USCS)

Pocket Pen,

[tsf]
Lab
Tests

iN\ Graphic Log

— 1665

TOPSOIL:
|1 0to 0.5 feet: Sandy CLAY (CL): Dark brown, fine to
j\ medium sand, slightly micaceous to micaceous,

i porous, highly bioturbated, numerous rootlets (less

PALLUVIUM {Qal):
IIO.S to 1 foot: Sandy CLAY (CL): Mottied brown and

\reddish brown, fine to medium sand, highly oxidized,
iporous, few roots (less than 1/16-inch diameter},

VAL VERDE TONALITE {Kvt):

1 to 2 feet: Recovered as Silty SAND (SM): Orange
brown, fine to coarse sand, well-graded, oxidized,
severely weathered, very micaceous, moist, friable.

Burrows
2 to 9 feet: Same as above, moderately weathered,
damp to moist, weak.

Total Depth = 9 feet.
No groundwater or caving encountered.
Backfilled on 2/7/2008.

15 BA TP 07100-01 TEST PITS GPJ ZKCLGDT 4/22/08

3

sibaserhe, dran.

Pip Orientation: R45W

J - Joint
0~ Comntact
3

F - Fault
3 - Shear

B - Badding Plana




1L OG OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LNR/South Campus Test Pit No.: TP-18
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 217108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1682.0
@ R Standard Sheiby Water Level )
c glg o |oR & Split Spoon Tube ATD H
TEae 2|e| ¢ (35 58 Geologic >4 <] Bulk ¥ Static Water 55| 8%
= = < 1= - a - . . L=
oAl A 5| 8152 g_. Notes 4] Ccalifornia Sample * Table S —
S1H Qo a
SOIL DESCRIPTION and CLASSIFICATION (USCS)

TOPSOIL.:

0 to 0.75 feet: Clayey SAND (SC): Dark brown, fine to ~
\ medium sand, micaceous, porous, highly bioturbated, !

i ' numerous rootlets (less than 1/8-inch diameter), moist !’i_
L owetveysoft. i
4EL y ALLUVIUM (Qal): I
10.75 to 2 feet: Sandy CLAY to Clayey SAND (CL-SC): !
- IMottled brown and reddish brown, fine to coarse sand, f

4

VAL VERDE TCONALITE (Kvt):
e 2 to 5 feet: Recovered as Silty SAND {SM): Orange
SN brown, fine to coarse sand, well-graded, oxidized,
X severely weathered, very micaceous, moist, friable.

Burrows throughout (0.5 to 1 foot thick) filled with
Sandy CLAY to Clayey SAND {CL-SC)as abave.

5 1o 7.25 feet: Same as above, moderately weathered,
damp to moist, weak.

Total Depth = 7.25 feet.

No groundwater or caving encountered.

Backfilled on 2/7/2008.

HS BATP 07100-01 TEST PITS.GPJ ZKCLGDT 4/22/08

Pit Orientation: MSOW 3 ~ Bedding Plane

J - Joint
< - Contact
c - Faui




LOG OF EXPLORATORY TEST PIT Sheet 1 of 1
Project: L NR/South Campus Test Pit No.; TP-19
Project Number:  07100-01 Contractor; G&M Backhoe
Backhoe: 430E 434
Date Drilled: 217108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [fi]: 1684.0
o . Standard Shelby ¥ Water Level .
< 2| ol . Lz Split Spoon Tube © ATD =
hel = é el %’ - 2= Geologi g 7]
sglaE £le 28535 Nt o <7 Bulk Static Wat B8 99
% 2 @ § % :g E- tg& Notes B California S:mple ¥ Ta%,'g aer é'_' =
(W] %] & R o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
JU TOPSOIL:
i | 0 to 1 foot: Clayey to Silty SAND (SC-SM): Dark i
brown, fine to medium sand, micaceous, porous, ,’
B i i highly bioturbated, numerous rootlets {less than !
T 111/8-inch diameter)_moist to wet, very soft. H
L RS l‘ ALLUVIUM (Qal); |
110 2.2 feet: Sandy CLAY (CL); Mottled brown and |
1680 | | reddish brown, fine to coarse sand, well-graded, highlylf

hoxidized, porous, moist, stiff.

llA‘pproximatIy 0.5 foot thick burrow filled with Clayey to
Silty SAND (SC-SM} as above but dry to damp.

VAL VERDE TONALITE (Kvt):
2.2 to 4.5 feet; Recovered as Silty SAND (SM:

Orange brown, fine to coarse sand, well-graded,

oxidized, severely weathered, very micaceous, moist,

friable.

\4.5 to 8.75 feet. Same as above, gray to brown,
moderately weathered, damp to maoist, weak.

f
f
I
|

/

Total Depth = 8.75 feet,
No groundwater or caving encountered.
Backfilled on 2/7/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCI.GOT 4/22/08

—

Pit Crigntation: MN75E £ - Badding Planz
J - Jaint




HS BA TP 07100-01 TEST PITS.GPJ ZKCI.GDT 4/22/08

LOG OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LNR/South Campus Test Pit No.: TP-21
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 217108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1724.0
© | Standard Shelby ¥ Water Level .
c Tl . o2 Split Spoon Tube ATD =
2 £ TI) = % R Geologic EC‘ o8
SEISE E/2| 3 25|83 o P Bulk Static Wat 58| R
$5IE% 518 2 (82198 e | B caroms ke ¥ Smewser 3238
G oia o
SOIL DESCRIPTION and CLASSIFICATION {USCS)
TOPSOIL:
| — 0to 0.75 feet: Sandy CLAY to Clayey SAND (CL-SC): ;_
Mica. = Micaceous i Dark brown, fine to medium sand, slightly mica. to

I mica., porous, highly bioturbated, numerous rootlets

11‘\(Iess than 1/8" diameter), moist {o wet, very soft. i

| ALLUMIUM (Qaly: ;

10.75 to 1.5 feet: Sandy CLAY to Clayey SAND !

(CL-SC): Mottled brown and reddish brown, fine to "
i

1720 -;-’ ‘-"{ ‘lcoarse sand, well-graded, highly oxidized, blocky,

i 50 VAL VERDE TONALITE {Kvt}:
1.5 to 4.5 feet: Recovered as Silty SAND (SMY:
i 1k QOrange-brown, fine to coarse sand, well-graded,
RES oxidized, severely weathered, very mica., moist,
- 4 friable.

L NN Burrows (0.5 to 1 foot thick) filled with Sandy CLAY to
Clayey SAND (CL-SC) as above,

4.5 to 6 feet: Same as above, slightly oxidized,
moderately weathered, damp to moist, weak.

6 t0 8.25 feet: Same as above, brown to gray,
moderately weathered, damp to moist, weak.

Total Depth = 8.25 feet.

No groundwater or caving encountered.

Backfilled on 2/7/2008,

jus]

Bit Orientation: M15E = - Badding Plans
- Jaint
Sontact

1y e

fhamante, denin. -




LOG OF EXPLORATORY TEST PIT

— 1625

2N\

0 to 1 foot: Sandy CLAY (CL): Dark brown, fine to
. medium sand, slightly micaceous to micaceous, .
—| porous, highly bioturbated numerous roctlets (less :;_

Vito 1. 25 feet: Same as above mottled reddish brown f
to brown, blocky, few rootlets (less than 1/18-inchin
diameter), damp fo moist, firmto stiff. J
OLDER ALLUVIUM (Qoal):

1.25t0 4.5 feet: Sandy CLAY to Clayey SAND

{CL-SC}): Reddish brown, fine to coarse sand,
well-graded, highly oxidized, perous, damp, stiff to
hard.

4.5to 7.5 feet Same as above: Operator calls difficult

to dig.

Total Depth = 7.5 fest.
No groundwater or caving encountered.
Backfilled on 2/7/2008.

Sheet 1 of 1
Project: LMNR/South Campus Test Pit No.: TP-22
Project Number;  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled; 27108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1627.0
ol © |- &) Standard Shelby ¥ Water Level )
é < % S % 95,%\:0_. %\E oot Split Spoon Tube ATD EE »
% = §E EE c%EE § ég é“% NUtEQSC E California g:lr:ple ¥ _?Labtlig Water igg 3§
? SOIL DESCRIPTION and CLASSIFICATION (USCS)
TOPSOIL:

HS BA TP 07100-01 TEST PITS.GPJ ZKCI.GDT 4/22/08

Fit Crientation: NSOE Beddmg Flane




LOG OF EXPLORATORY TEST PIT Shoot 1

of 1
Project: LNR/South Campus Test Pit No.: TP-23
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilied: 217108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1638.0
© ) Standard Shelby ¥ Water Levet )
c == S Split Spoan Tube ~ ATD c
2 = j l-::' ©o g g Geologic & =i o
5B ol o 3 |2€ eolog ; TE|]@
SEEE LR 112558 Nt pdcaema DM, ¥ ggewee (325
] 2ielm |2 p a
Ciewp O|lo o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

.-f_’_i;' ff_@\

—1630 .|

TCPSOIL:
0 to 1 foot: Sandy CLAY (CL}). Dark brown, fine to
- medium sand, slightly micaceous to micaceous,
1. porous, highly bioturbated, numerous rootlets (less

| ALLUVIUM (Qall: |
11 t0 1.75 feet: Same as above: mottled reddish brown |
1to brown, blocky, few rootlets (less than 1/16-inchin

CLDER ALLUVIUM {Qoai):
1.75 10 8.5 feet: Silty SAND (SM): Reddish brown, fine

to coarse sand, well-graded, highly oxidized, porous,
damp, stiff to hard. 0.5 to 1 foot thick interlayers of

Clayey to Sandy SILT (ML):Orange brown to gray,

damp to moist, stiff.

i‘than 1/8-inch diameter), moaist, soft. E

Total Depth = 8.5 feet.
No groundwater or caving encountered.
Backfilled on 2/7/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCI.GOT 4/22/08

Pit Crientation. MO0
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LOG OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LNR/South Cammpus Test Pit No.: TP-24
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilied: 217108 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1635.0
o 3 Standard Shelby 7 Water Level )
c §‘ el 5 oR| 2 Split Spoen Tube ATD s
2 £ s 552 . a. o0
sgagl 2 v 2 F52% Geologic . /] Bulk Static Wat 52 88
% 8 % E- ETOZI § E CS& Notes E Califomia M S:mple ¥ Taai\:»tls: o 'Eé'_' —P
o3 Sla a
SOIL DESCRIPTION and CLASSIFICATION (USCS)

— 1630 5-{:[]

TOPSOIL:

7 0 to 0.4 feet: Clayey SAND (SC); Dark brown, fineto /|
medium sand, slightly micaceous to micaceous, ,'

\porous, highly bioturbated, numerous rootlets (less |

=T OLDER ALLUVIUM {Qoal):

0.4 to 2.5 feet: Silty SAND (SM): Reddish brown, fine
; to coarse sand, well-graded, highly oxidized, porous,
, damp, stiff to hard. Interlayers of Clayey to Sandy
1SILT (ML):Orange brown to gray, fine to medium sand,;
‘moist, stiff, I

VAL VERDE TONALITE {(Kvt):
2.5t0 2.75 feet: Recovered as Siity SAND (SM):

Qrange brown, fine to coarse sand, well-graded,
oxidized, moderately weathered, very micaceous,
| damp, friable.

R 2.75to 7.75 feet: Same as above: Dry.

Total Depih = 7.75 feet.
No groundwater or caving encountered.
Backfilled on 2/7/2008.

HS BA TP 07100-01 TEST PITS.GPJ ZKCi.GDT 4/22/08

Pit Crisntation: NEOE 8 - Bedding Plana
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Project: LNR/South Campus
Project Number:  07100-01

Date Drilled: 217108
lLogged By: ANM

Test Pit No.: TP-25
Contractor: G&M Backhoe
Backhoe: 430E 4X4
Hammer Wt. / Drop:

Ground Elev. {ft]: 1624.0

LOG OF EXPLORATORY TEST PIT Sheet 1 of 1

Geologic
Notes

Elevation
[ft]
Depth
fit]
Graphic Log
Sample Type
Blows/6"
Moisture
Content [%]
[pci]

Dry Density,

E Caiifornia Bulk ¥ Static Water

Standard Shelby Y Water Level

Split Spoon Tube ATD

Sample Table

SOIL DESCRIPTION and CLASSIFICATION (USCS)

Pocket Pen.

{tsf]
Lab
Tests

1615

TOPSOIL:

0 to 2 feet: Clayey to Sandy SILT (ML} Dark brown,
fine to coarse sand, slightly micaceous to micaceous,
porous, highty bioturbated, numerous rootlets (less

ALLUVIUM {Qal):

2 to 2.15 feet: CLAY (CL): Black to very dark gray,
continous, moist to wet, soft. Note: Caving observed
below this depth.

2.15 to 10 feet: Clayey to Sandy SILT (ML): Very dark
brown, fine to coarse sand, very porous, moist to
saturated, soft.

@ 2.5 feet: 1to 2 inch thick semi-continuous lenses of
Silty SAND {SM); Dark brown to gray, fine to medium
sand, very porous, moist to saturated, soft.

Total Depth = 10 feet.
No groundwater.
Caving encountered.
Backfilled on 2/7/2008.

HS BA TP 071060-01 TEST PITS.GPJ ZKCIL.GDT 4/22/08

Bit Orientationrs M30W - Zedding Plane
- Joint
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Elgvation: _is88.5 Datads) Drillad: 5/1/02 Logosd by: DL
Diriliing Method: Hotary Auger Hammer Type: Aute-trip
Drdlling Rig: CME-55 Hammer Weaight: 140 b,
Boring Diamater: E-inchas Hammner Drop: 3t-inches
. SAMPLES
) SUMMARY OF SUBSURFACE CONDITIONS ) ~ .
ind o
N This summary appites only at the iocation of the boring and af the time of i ﬁ a o 5 prd
i o dsifling. Subsurface conditions may differ at other Incations and may change at | Jzifi = R " - mﬁ
e 3 this location with the passags of timae, The data presented i3 a simplification of |0l i i = ]
s actual conditions encountared and is raprasantative of Interasetations made W b o = )
T T - o ; : . L Al @ = S~ | =€
b | @ | during drilling. Contrasting data derived from laboratory anabysis may nat bs =] o = L] = Ta
E &5 LI R | reflectsd in thess rsprasentations. gl B o =9 a5
o 5| 5 Sl@| ;M B E Oy | 2O
LS BILTY SAND, fine to madium grained with frace clay, fght
| \amwn slighily moist, medium dense o dense. I
%- SILTY SAND, fing to madium grained with clay, brown, stightty 1| al 104
medst, dense, very well cemeniad. g asi 22 -
- o 22
s : . : i
I 35 SAND, fine to medium grained with tracs clay, e U S A R =
’ red-brown, slightly moist, medium denas 1o dense, moderataly 1N | ° fé
. camented, friable. - o
! !
. wGohan i
Bﬁ ‘ ‘:’ - i
’ ST SAND, fing prainsd with trace mediam, hrown, oslsr,
“rmrima m .,ian 2 0 dansa. o 21
1 | ;
. |
B SAMD fine to ooarse grainad with silt, brown, siighily moist, wd o g ‘
- medivm dense [o danse, A |
| ! ‘
: i 0
i !
§
RS [-_: 5M
ey o
ok I P e
} L Z'j{-'_ i PSR
Vol T sy
[
]
H
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Elevation:
Drilling Method:
Drilling Rig:

Boring Diameter:

=
[N
~ 5
iy
5 28
jon] 9 2O
F1: M
BR
=L
ELE
add
23K
5 xx
RIS
3L
il
g - e
2L
2L

LOG OF BORING B-35

1744.4 Batef{s) Drilled: 5/3/02 Logged by:
Rotary Auger Hammer Tyos:
Hammer Weight:
8-inches Harmimer Drop:
SAMPLES

SUMMARY OF SUBSURFACE CONDITIONS

ul

W W

a d o

zEa >

% E -

S w

v &

= 5 =

33 I

oo M

to medium grained with
moist, loose to medium dense.
red-brown, jta) : §8
to slightly weathered, -

- 3PT

End of baring at 13 feet. Augsr refusal. No groundwater or
mcitling sncountarsd,

oL
Auto-trip
140 1b.
30-inches
-~
N
fa) L g
¥ K z
=
p B 5 4
5 2 3, 0%
1 -~ ’
= 0 He €a.
[l ~ 0 =
- [ v R wo
[rr} = o joa &
21 3
25
12




LG OF BORING B-38

Elevation: iTER4  Datels) Difled: B3l Loaged by QL
Dirfiting Method: Foiary Auger Harmmer Type: Aulo-trip
Dritiing Rig: CME-58 Harmar Waight: 140 ih,
Boring Diamestern B-inchas Hammer Drop: 3o-inches
_ e : SAMPLES -
SUMMARY OF SUBSURFACE CONDITIONS o o . o
, o 1 N =
- ‘This summary agpiias only at the location of the boring and at the time of o, lﬂ a, o = %
= drilling. Subsurfacs eondiions may differ st other focatians and may change at |3 (&) & 1 w . =
- L ihis location with the passage of ima, The dals presented is a simplification of  {£3(<C ] & o ag
o =] actual conditions ancountered and ia represeniative of interpretations made " 0y o & % P 1
= & i | during drilling. Contrasting data derivad from laboratory snalysis may rot bs = Y = w0 L ﬁ&
= SR reflected in hese rapreseniations. Hdel 851 3 & S g5
| i D SlB 0 ] £ o | G
0 SM) SILTY SAMD, fine to medium grained with trace clay, light
- S brosams, slightly molst, loose to madium dense.
3 E SROGOK, Granitio, red-brown, denge, highly o sfighily
A waathared,
o el
_— A ! _
il I E
; EhEd % i
] sl | |
R {
8 EE |
| |
E'a i : E :
|
!
!
!
E
' %
: : i P H 1
1 H | H i
Lo
n |
! |
| ]
i i ;
{ i i
| i
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L0OG OF BOAING B-37

Elevation: _i73ne Datels) Driled: 5fa/02 Logged by oL
Driiling Method: Raotary Auger Fammer Type: Auio-tiip
Drilling Rig: GRiE-55 Harmsnar Weight: 140 ib.
Beoring Diamster: A«inches Hammer Drop: 3-inches
Ty o ng s - SAMPLES [
SUMMARY OF SUBSURFACE CONDITIONS i ~ . =
— . ) . . N o3| = =
~ This summarny apolies only at the iocation of the boring and at the iime of [N I g = %
- drilfing. Subsuriace conditions may diffar at other locations and may change 2t [&|%| = 1 - pon "=
e 8] this loeation with the passage of ime. The data presented is a simplification of o0 © ix o :»5
= | B actual conditions aneounterad and is rapracentaiive of Interpretations made R e B RN P el
e o m during drilling. Contrasting data desived from iaborstory analysis may not be 2|22 = = Uz % | LR
B | &R reflacted in thesa raprasentations. SIS EL S o= B
& & | 3 SEIREEER = S |
AN ST SAMD, fins to medium gralned, brown, dry, loose i
3 medium dense, i 51 114
- BEDROCK, Granitic, red-brown, dense, highly to modarately N E
A waathered. ] it
1 olas| o 4
. OO 50 ilﬁn ;
- E
: 3 !
L i i ;
- _
B - harder vl N
4 |
I |
N
i : i i
; Do
L ;
’ i :




M gt MM Mo M God Ted T R0 E W REA B e

Tievation: ;N Datefs) Usllisd: B/a/a2 Logged Dy 3l

Byrifling Mathod: Botary &ugser Hammer Type: Auto-trin

Drilling Rig: LME-58 rHammer Waight: 146 i,

Boring Diarnster: f-inchas Hammer Drop: 3-lnehas

] . s e _ N SAMPLES o~

| SUMMARY OF SUBSURFACE CONDITIONS o ~ . =

4 . . . . . ’ » :

éi ~ This surmary applies oniy at the iocation of the boring and at e thme of ﬁ g ilf N g =

i driiting. Subsurface conditions may differ at sther locations and may change at [ Z18:1 > . . =

P i, i ; ! » Al Ty WSE= 28 L=y 5 1 o 1]

Voo £ this location with the passage of time. The data presentad is a simolification of (Gl E| o e =4 e

T Eii actual sonditions encountersd and is reprasentative of Inforpratations mads 1 LI 5 = = =

- g o L : s =t fe= 3, oo G

- 1w duing diifiing. Condrasting data derived {rom laboraiory analysis may not be o || B, 3 ] T | T
2 = &2 1 ratlectsd in these rapresentations, E g3 & = = ol T

i =5 1m 5 S|@ v | B8 £ | Gv | 25

BN BILTY SAND, fine to coarse grained with trace clay, brown, dry, B

; Sy ooas fo medium denga. 13 RS 51 192

i Rk . \ 35| 8

i R : i3 |

“ﬁ“’i‘w BRI BEDRCCY, Grenitle, grasy-brown, danse, highly to moderalsly -

T o weatherad, N 2

i B LAT \< s
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b Bl 37 A FRERIGER%0 S HR™E 4

Elevation: 1743.5 Logged by daay
Excavation Method; Datsis) : 3/47/02
Equiprnant: BACKHOE

SUMMARY OF SUBSURFACE CONDITIONS

This summary applies only at the location af the trench and at the timz of

L)
g digging. Subsurface sonditions may differ st sther losations and may change
- [ a1 this location with the passage of time, The data presanted is a simptification
. = of aotual conditions encountsrad.
P Q| W
. i@ | €
1 ||
£ [GR ]
IEM AND, flne ta medium grained, brown, dry, loose, relatively RAEMARKS
: poroua, blecky with root mat in the upper 0.2 feet.
-1 L 4
] ST LAY, flne grained with trace fine zard, dark brown, slighily
molst, St to very stiff, wall-cemeniad, induratad, Hocky.
i 2 !

F3 ke p - : - ; ‘ - -
. B GHA . decomposed, modarately weathersd, Slack-brown, molst,
S dense 1o very dense,

I 4 = s —~

End of Tranch, Mo groundwaler, molting or refusal encountared,




LG U IREMNGH R

Elavation: 1722.5 Loggsd by: MAT
Excavation Method; Datels) . 5/47/02
Equipment: BACKHOE

SUMMARY COF SUBSURFACE CONDITIONS

This surmmary applias only at the lozation of the trench and at the me of
digging, Subsuriace condliions may differ at other losations and may change
al this location with the passage of time. The data presentad iz a simplification
of actual condifions encoumsrad,

BEPTH (Fi)
BRAPHIC

ST , fine to medium grame-a:% with trace clay, orown, dry, logss, AEMARKS
miaWe {y porous, Slocky, root mat in epper 0.3 feel.

- "(Jj) -
Lluscs

: :‘j‘ SEM BITY SAMD, fine io medium grainad with clay, dark brown, slightly
- moist, medium densa, well-camentad, indurated, blocky.

BR| GRAMNITE, decomposed, moderaisly weathered, black-brown, molst,
madium dense 0 dense.

P

anoountersd

Hsa

End of Trench. No grouncwater, miofling o




Lot d Bl 240 B FRL=BMYWwr T9 #92™ 337

Elevation: 17182 Logged by: MAT
Excavation Method: Datels) : 5/17/02
Equipment: BACKHDE
SUMMARY OF SUBSURFACE COMDITIONS
- This summary appiies only at the location of ths tranch and at the time of
2;_ digging. Subsuriacs conditions may differ at othar loeations and may change
t 3 at this iocation with the passage «f tims. Tha data presanted is a simplification
- g of agtual conditions snoountaradd,
o A i i
[N <L} LI
7] &2 &
[m] [E R ]
S Sl D, fine to medium gralned with clay, brown, dry to slightly REMARKS
SHE mmst o8, somewhat porous, well-cemented, blocky, soma caliche
L : :ji : stringers, roct inat in the upper 0.1 fest, |
SEBR GRANITE, decomposed with trace clay, moderatsly weathered,
I biack-pink-brown, slightly moist to moist, dense (o very dense. 4
et
qj L‘M -
LB
s
R —
et Ed

&nd of Tranch. Mo grouncdwaier, mottiing or refusal encountered.




i-40%3 LA MRl 8 eal

Elavation: 1704.0 Logged by: HRAT
Excavation Msthnd; Draie{s) : 57177062
Equdpment: BACKHOE
SUMMARY OF SUBSURFACE CONDITIONS
-~ This summary epplies only at the location of the irench and at the time of
x digaing. Subsurizes conditions may differ at other locations and may change
o [ &) at this Jocation with the passage of time, The daia presented is 2 simplification
T = of actual conditions sncouniersd,
f= . | 4N
. € | L3
i e T
] R ]
S| ST ), fine 12 medium grained with trace clay, brown, dry o REMARKS
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Ly 4P § PR =t

Elevation: i1588.3 Logged by MAT
Excavation Methiod; Data{s) B/17/02
Equipment: BACKHDE
SUMMARY OF SUBSURFACE CONDITIONS
~ This summeary appliss only at the jocation of the trench and at the time of
Py digging. Subsurfase conditions may diffar at other locations and may change
ot L3 at this locafion with the passsge of time. The dais presentsd is a simplification
- = of zoiusl conditions encouniered,
= i |w
B, L
td 2|6
] L=
L1 5M 2 ), fing io medium grained, brown, dry, locse, moderaialy AEMARKS
: pomus binc%fy roct mat in the 1op 0.1 feet.
- 180 ST ), fing to medivrn grained with clay, dark brown, slightly
y messi tn mnist, medium densa, well-cemantsd, soms calichs stringers,
blecky.
e 2 :, 4
BR| GRAMITE decomposed, modeorataly weatharad, pink-brown, moist,
e dense to very denss,
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End of Tranch, Mo groundwaiarn, motiling or refusal encounterad,




LG OF TREMCH TH-22

BILTY SAND, fins to madium grained with clay, dark brown, moist,

bt

gm0

\ medium dense, well-camanted, blocky, /]
BRAMITE decomposed, moderatsly weathersd, pink-irown, moist,
wary dense.

Elevation: 1885.0 Logged by: AT
Excavation Method, Date(s) : 5/i7/02
Equipmeant: BACKHOE
SUMMARY OF SUBSURFACE CONDITIONS
~ This sumirnary applias only at the lncation of the rench and at the time of
t digaging. Subsuriacs conditions may differ at other locations and may change
- L3 at this lacation with the passage of ime, The data prasenied is a stmplification
- g of actuat conditions sncoumtered.
e a |w
n & La
iy 821 m
= ]
SM| BILTY 5 ), fing o medium grainsd with race clay, brown, dry 1o BEMARKS
sgh‘t y mosst loose, wall-camentad, medium porosity, biocky, soms
. caiiche stringers, root mat In the top 0.1 feel.

PoEnd of Tranch, Mo groundwater, motiling or refusal snoouniersd,




A0 RIF B PRESEE e dl § D

Elevation: i857.8 Logged by: AT
Excavation Method: Datefs) : s/17/02
Equipment: BACKHOE
SUMMARY OF SUBSURFACE CONDITIONS
- This sumnmary zoplias only at the Incaion of the wanch and ai the time of
= digging, Subsuriaca conditions may differ at other iceations and may changs
st T3 at this loeation with the passage of ime. The data presented is a simplification
e & of actual conditions sncountsrad.
- & lm
1 L | L3
i &2 B
£ [ S
OIS ST SAME, fine to medium grained, brown, dry to slightly moist, REMARKS
BB Ems& to medium dense, relatively porous, well-cemented, blocky, root
P mat in the upper 0.2 fest,
Lo [
< mn GRANDE, decomposad, moderately weaiherad, black-brown, moist,
L, PR redium densa i vary danza.
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Geotechnical Exploration Update 11227.001
Proposed Meridian South Campus Phase 1, Tract No. 30857-7, Riverside, California February 11, 2016

APPENDIX B-1

RESULTS OF GEOTECHNICAL LABORATORY TESTING (This Study)
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Project Name:

Project No.
Boring No.:

Sample No.
Sample Description:

SPECIMEN INUNDATION

Leighton

Meridian South Campus

EXPANSION INDEX of SOILS
ASTM D 4829

: 11227.001

TP-4
: B-1
Silty Sand (SM), brown.

Tested By: F. Mina
Checked By: M. Vinet

Date: 1/28/16
Date: 1/29/16

Depth: 1.0-4.0
Location: N/A

Dry Wt. of Soil + Cont. (gm.) 5000.5

W1. of Container No. (gm.) 0.0

Dry Wt. of Soil (gm.) 5000.5

Weight Soil Retained on #4 Sieve 4.2

Percent Passing # 4 99.9

MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 0.9991
Wt. Comp. Soil + Mold (gm.) 607.6 624.2
Wt. of Mold (gm.) 190.0 190.0
Specific Gravity (Assumed) 2.70 2.70
Container No. 10 10
Wet Wt. of Soil + Cont. (gm.) 517.1 624.2
Dry Wt. of Soil + Cont. (gm.) 494.9 386.7
WHt. of Container (gm.) 2171 190.0
Moisture Content (%) 8.0 12.3
Wet Density (pcf) 126.0 130.8
Dry Density (pcf) 116.6 116.5
Void Ratio 0.445 0.444
Total Porosity 0.308 0.308
Pore Volume (cc) 63.8 63.6
|Degree of Saturation (%) [ S meas] 48.5 74.7

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Date Time Press'ure Elapse'd Time Dial Rgadmgs
(psi) (min.) (in.)
1/28/16 12:30 1.0 0 0.5000
1/28/16 12:40 1.0 10 0.5000
Add Distilled Water to the Specimen

1/29/16 9:30 1.0 1250 0.4991

1/29/16 10:30 1.0 1310 0.4991
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 -0.9
Expansion Index ( Report) = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height 0

Rev. 03-08




EXPANSION INDEX of SOILS

~
% Leighton ASTM D 4829
Project Name: Meridian South Campus Tested By: F. Mina Date: 1/28/16
Project No. : 11227.001 Checked By: M. Vinet Date: 1/29/16
Boring No.: TP-11 Depth: 1.0 - 3.0
Sample No. : B-1 Location: N/A
Sample Description:  Clayey Sand (SC), brown.
Dry Wt. of Soil + Cont. 3000.2
W1. of Container No. (gm.) 0.0
Dry Wt. of Soil (gm.) 3000.2
Weight Soil Retained on #4 Sieve 28.2
Percent Passing # 4 99.1
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 1.0283
Wt. Comp. Soil + Mold (gm.) 596.3 635.4
Wt. of Mold (gm.) 209.7 209.7
Specific Gravity (Assumed) 2.70 2.70
Container No. 11 11
Wet Wt. of Soil + Cont. (gm.) 517.2 635.4
Dry Wt. of Soil + Cont. (gm.) 486.0 346.4
WHt. of Container (gm.) 217.2 209.7
Moisture Content (%) 11.6 22.9
Wet Density (pcf) 116.6 128.2
Dry Density (pcf) 104.5 104.4
Void Ratio 0.613 0.659
Total Porosity 0.380 0.397
Pore Volume (cc) 78.7 84.5
Degree of Saturation (%) [ S meas] 51.1 93.8
SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.
Date Time Press'ure Elapse'd Time Dial Rgadmgs
(psi) (min.) (in.)
1/28/16 13:30 1.0 0 0.5000
1/28/16 13:40 1.0 10 0.4995
Add Distilled Water to the Specimen
1/29/16 9:30 1.0 1190 0.5283
1/29/16 10:30 1.0 1250 0.5283
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 288
Expansion Index ( Report) = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height 29

Rev. 03-08




SAND EQUIVALENT TEST

—~
% Leighton ASTM D 2419/ DOT CA Test 217

Project Name: Meridian South Campus Tested By: AJH Date: 1/27/16
Project No. : 11227.001 Computed By: AJH Date: 1/27/16
Client: Meridian Park, LLC. Checked By: MRV Date: 1/29/16
Boring No. | Sample No.| Depth (ft.) Soil Description T1 T2 T3 T4 R1 R2 SE A"ngge
P-6 B-1 4.0-80 SW-SM 09:00 09:10 09:12 09:32 11.0 3.6 33 33
09:02 09:12 09:14 09:34 10.1 3.2 32
T1 = Starting Time T3 = Settlement Starting Time Sand Equivalent = R2 / R1 * 100
T2 =(T1+ 10 min) Begin Agitation T4 = (T3 + 20 min) Take Clay Reading (R1) Record SE as Next Higher Integer

Sand Equivalent; TP-6, B-1 (1-20-16)



GRAVEL SAND FINES
COARSE \ FINE COARSE |  MEDIUM \ FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 1120 34" 3/8" #4 #8 #16 #30  #50  #100  #200
100 —® t ~Q \L : : : :
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i \\\
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Te
0
100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Project Name: Meridian South Campus
] Exploration No.: TP-1 Sample No.: B-1
Project No.: 11227.001
= Depth (feet): 2.0-7.0 Soil Type : SW-SM
: PARTICLE - SIZE Soil Identification:  Well-Graded Sand with Silt (SW-SM), light brown.
Le|ghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%) 8 : 8: 7 Jan-16

Sieve; TP-1, B-1 (1-20-16)



GRAVEL SAND FINES
COARSE \ FINE COARSE |  MEDIUM \ FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0"  11/2"  3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
100 —® } ——t : : : :
\\R

90

80

70
L 60
I
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m
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Y 40
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: \\
8 30 N
0: \
L
o

20

10 Te

0

100.000 10.000 1.000 0.100 0.010 0.001

PARTICLE - SIZE (mm)
Project Name: Meridian South Campus
] Exploration No.: TP-6 Sample No.: B-1
Project No.: 11227.001
= Depth (feet): 4.0 -8.0 Soil Type : SW-SM
: PARTICLE - SIZE Soil Identification:  Well-Graded Sand with Silt (SW-SM), light brown.
Le|ghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%) 6 : 83: 11 Jan-16

Sieve; TP-6, B-1 (1-20-16)
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s Leighton
Project Name:  Meridian South Campus

Project No. : 11227.001
Boring No.: TP-11
Sample No. : B-1

Soil Identification:* Clayey Sand (SC), brown

SOIL RESISTIVITY TEST
DOT CA TEST 643

Tested By : G. Berdy Date: 02/04/16
Data Input By: J. Ward  Date: 02/08/16
Depth (ft.) : 1.0-3.0

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity

testing. Therefore, this test method may not be representative for coarser materials.

Specimen Water miﬁﬁg Resistance Soil
P Added (ml) Reading Resistivity
No. (Wa) Content (ohm) (ohm-cm)
(MC)
1 30 26.49 1600 1600
2 40 34.38 1500 1500
3 50 42.27 1600 1600
4
5

Moisture Content (%) (MCi) 2.83

Wet Wt. of Soil + Cont. () 187.44
Dry Wt. of Soil + Cont. (g) 184.08
Wt. of Container  (Q) 65.34
Container No.

Initial Soil Wt. (g) (Wt) 130.36
Box Constant 1.000

MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

Sulfate Content
(ppm)

Moisture Content
(%)

Min. Resistivity
(ohm-cm)

Chloride Content

Soil pH

(ppm) pH

‘ Temp. (°C)

DOT CA Test 643 DOT CA Test 417 Part 11

DOT CA Test 422

DOT CA Test 643

1500 34.4 N/A N/A N/A N/A
1650
1600
< Yl
\\

— N
£ N v
£ 1550 \\ L
= N /
J AN v
= AN e
"= 1500 - S
R
(7]
)
o
©
) 1450

1400

25.0 30.0 35.0 40.0 45.0

Moisture Content (%)




~
% Leighton

Project Name:  Meridian South Campus

Soluble Sulfates
(Hach Sulfate Test Kit)

Project Number; 11227.001

Date: 1/29/16

Technician: M. Vinet

Sample Identification Dilution
Boring No.: Tp-4 3:1
Sample No: Bl

Depth (ft.): 10-4.0

Boring No.: Tp6 3:1
Sample No: B-1

Depth (ft.): 4.0-8.0

Reading (PPM)
Water Fraction Tube Reading
3 125 0.0375
= 375

% Sulfates

= 165



i.' TESTS for SULFATE CONTENT

Leighton CHLORIDE CONTENT and pH of SOILS
Project Name: Meridian Campus South Tested By : M. Vinet Date: 1/29/16
Project No.: 11227.0070 Data Input By: M. Vinet Date: 1/29/16
Boring No. TP-1
Sample No. B-1
Sample Depth (ft) 1.0-3.0
Visual Soil Classification sc
Wet Weight of Soil + Container (g) 100.0
Dry Weight of Soil + Container (g) 100.0
Weight of Container (g) 0.0
Moisture Content (%) 0.0
Weight of Soaked Soil (g) 100.0
SULFATE CONTENT, Hach Kit Method
Dillution : 1 3
Water Fraction (ml) 25
Tube Reading 55
PPM Sulfate 165
% Sulfate 0.0165
CHLORIDE CONTENT, AASHTO T-291
ml of Chloride Soln. For Titration  (B) 30
ml of AgNO3 Soln. Used in Titration (C) 0.4
PPM of Chloride (C -0.2) * Titre (1) * 1000 / 10g 6
PPM of Chloride, Dry Wt. Basis 6
pH TEST, ASTM D-4972
Container No. A
Temperature (C°) 17.2
pH Value (METHOD A) 7.49

Rev. 11-09




>

R-VALUE TEST RESULTS

Leighton
ASTM D 2844
Project Name: Meridian South Campus Date: 1/28/16
Project Number: 11227.001 Technician: M. Vinet
Boring Number: TP-1 Depth (ft.): 20-7.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Well-Graded Sand with Silt (SW-SM), light brown.

TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 9.7 10.7 11.8
HEIGHT OF SAMPLE, Inches 2.46 2.49 2.48
DRY DENSITY, pcf 129.6 127.3 128.3
COMPACTOR AIR PRESSURE, psi 350 350 300
EXUDATION PRESSURE, psi 493 318 207
EXPANSION, Inches x 10exp-4 0 0 0
STABILITY Ph 2,000 Ibs (160 psi) 30 47 75
TURNS DISPLACEMENT 417 4.57 4.70
R-VALUE UNCORRECTED 72 57 38
R-VALUE CORRECTED 72 57 38
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. 0.44 0.69 1.00
EXPANSION PRESSURE THICKNESS, ft. 0.00 0.00 0.00

EXPANSION PRESSURE CHART

4.00

3.50

3.00

COVER THICKNESS BY EXPANSION in
fe

0.00 ¥1Le)
0.00 050 1.00

1.50

200 250 3.00 350 4.00

COVER THICKNESS BY STABILOMETER in

R-VALUE BY EXPANSION:
R-VALUE BY EXUDATION:
EQUILIBRIUM R-VALUE:

feet

N/A

55

55

R-VALUE

EXUDATION PRESSURE CHART

90
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y 4

60

Pid

50

40

30

20

800 700 600 500 400 300 200 100 0

EXUDATION PRESSURE (psi)
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R-VALUE TEST RESULTS

Leighton
ASTM D 2844
Project Name: Meridian South Campus Date: 1/28/16
Project Number: 11227.001 Technician: M. Vinet
Boring Number: TP-4 Depth (ft.): 1.0-4.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Silty Sand (SM), brown.

TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 8.8 9.9 10.9
HEIGHT OF SAMPLE, Inches 2.46 2.51 2.57
DRY DENSITY, pcf 128.8 1271 123.3
COMPACTOR AIR PRESSURE, psi 350 350 250
EXUDATION PRESSURE, psi 597 318 191
EXPANSION, Inches x 10exp-4 35 10 0
STABILITY Ph 2,000 Ibs (160 psi) 33 58 87
TURNS DISPLACEMENT 4.38 5.52 6.21
R-VALUE UNCORRECTED 69 44 25
R-VALUE CORRECTED 69 44 27
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. 0.50 0.89 1.17
EXPANSION PRESSURE THICKNESS, ft. 1.32 0.38 0.00

4.00

EXPANSION PRESSURE CHART

3.50

3.00

COVER THICKNESS BY EXPANSION in
fe

0.00

000 050 1.00 150 200 250 3.00 350 4.00

COVER THICKNESS BY STABILOMETER in
feet

R-VALUE BY EXPANSION: 53
R-VALUE BY EXUDATION: 43
EQUILIBRIUM R-VALUE: 43
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Geotechnical Exploration Update 11227.001
Proposed Meridian South Campus Phase 1, Tract No. 30857-7, Riverside, California February 11, 2016

APPENDIX B-2

RESULTS OF GEOTECHNICAL LABORATORY TESTING (Previous Studies)




Project Number 07100-01 Tested by RB  Date 5-Mar-08
Project Name LNR / SC. CAMPUS Sampied by Date
Sample Mo. B-17 Depth/Elev, 15- 17 Location / Source :
Sample Descriptions / Visual Classification : GRAYISH BROWN SILTY SAND {( SM )
Lo WEIGHTS CSEVE - bweeHT %o | %
WET | ORY | gy |Opening| RETAINED | RETAINED | PASSING
@b @ T emy L (@) ' ' '
- 396.8 #200 | 0.075 337.85 85.1 14.8
INITIAL MOISTURE CONTENT DESCRIPTIONS OF SAND & GRAVEL PARTICLES
Dish No. Rounded
Shapa
Wet Weight + Tare (@) Angular X
Dry Weight + Tare [Ce)] Hard & Durable
Tare {g) Hardness Soft
Woisiure Content (%) Weathered & Friable X

MAXIMUM PARTICLE SIZE

TEST METHOD

A { Non - Dispersed )

B

{ Dispersed )

Remarks

SAMPLE WAS PRE-SCREENED GN #4 SIEVE FOR COMPACTION TEST

Maximum Standard Recommended
Particle Size Sieve Minimum Mass of
{mm.) Size Specimen, (g)

s #10 20
475 #4 100
9.50 3/8" 500
19.0 34" 2500
37.5 1-142" 10000
75.0 3" 50000

PEIRER MLING COMBULTANTS, (ML,
t, Hutte 105 Santa Ana, A 92708
% (714} 7851366 {

ASTM 114000/

MATERIAL FINER THAN
# 200 BIEVE

CH7-85)




Project Number : 07100-01 Tested by RMC Date  11-Mar-08
Project Name : LNR /S0. CAMPUS Sampled by Date
Sample Mo, B-39 Depth/Elev. 10' Location:
Sample Descriptions / Classification : BROWN SILTY TO CLAYEY SAND { SM/SC)
HYDROMETER ANALYSIS (ASTM STD HYDROMETER 152H)
Temp.{"C) | Hydro.Rdg.Cor. K Value Hygroscopic Moisture Weof Air Dry Sample, (g) -
Wet Weight of Soil,(g) Wh.of Oven Dry Samgle, {g) -
Dry Weight of Soil.{g) Material Passing Sieve No. i0
Meisture Content, (%)
Specific Gravity (v} = 2.7 (Assumed} Correction Factor () = 0.99
) . Efapsed | Temp. % P L k uT Diameter
Daie Time ) R c R %P .
Timetminy | (°G) Corrected | (cm) vaiue |{cm/min)i (mm)}
0.25
0.50
1.00 —
2.00 ‘\q H [\
4.00 I/ ﬂ \
5.00 /] \
5.0 (£ W
30.0
60.0
240.0
1440.0
SIEVE ANALYSIS
Siave Waight Retained Cummutative Specification T .
i Lof D .
gise | Opening | Individual |Cummulative % % % otal Wit. of Dry Soil{g) 451.79
{(mm} {a) {q) Retained Passing Passing
3" 75.0 Moist Dry
2" 50.0 {(+3#10 Sieve (g) - -
1-1/2" 381 -0 Sieve,(q) - -
1" 250
34" 18.0 Sand & Gravel Particle Descriptions
1/2 i2.5 Shape Raounded
38" 9.5 0.00 (3.0 100.0 Angular X
4 475 11.20 2.5 97.5 Hard & Durabte
#38 2.38 39.40 19.8 80.2 Hardness|[Soft
#10 2.00 Weathered & Friable )8
#18 1.18 142 .30 31.5 8.5
#30 0.600 195.80 43.4 56.6 D1g 0085 [Dgn | 084
#50 0.300 252.30 55.8 44.2 Do 0.23
#100 0.150 301.10 66.6 334 Coefficient of Uniformity, G, 7.53
#200 0.075 340.50 75.4 24.8 Coefficient of Curvature,C, 0.97
Remarks :
Enl-nl B T A % "%‘ £ ? b A e u byl il .
%Eib@g KLING CONSULTANTS, INC. GRAIN - 8178

Suite 1057 Banta Ana, A 92705

SrFaxs {714y 7351560




COBBLES

US STD. SIEVE QPENING IN INCHES

GRAVEL
 COARSE

FINE

_COARSE(
b Lo

US STD, SIEVE NUMBERS

S AND

MEDIUM FINE

HYDROMETER
SILT OR CLAY

L g g g
| r' . §
100.0 7+ ; B sﬂh__\%\ ot ! e
90.0 ! i
80.0
70.0 R
L =
i wl
60.0 - R 2
i \@\ o
: o
o o
[ w
50.0 e E
L ! ~
| \ d
; | : | Ll
40.0 ‘ | SN — &
IR i
i - ]! ANIEEN
i B
20.0 : ; L - ‘. __Jj_i____;-__ e
! N |
IR RN I
. 1 | AR R |
1 SRR I | |
00 : v i i | ! 1y |

100.00

GRAIN BIZE IN MILLIMETERS

PROJECT NUMBER :

07100-01

PROJECT NAME :

LMR / 50. CAMPUS

SAMPLE NO.

DEPTH

SYMBOL

CLASSIFICATION

NAT. W%

LL PL Pl

B-65

10

SMISC

BROWN SH.TY 7O CLAYEY SAND

ISER KLING CONSULTANTS, [MNOC,

=anta Ana, A 92705

14} 7351366




JOB NAME LNR / 50. CAMPUS JOB NUMBER: 07100-01
SAMPLE NUMBER : TESTED BY RMC
SAMPLE LOCATION : B-8 @ 2 -4 DATE 25-Feb-08
SAMPLE DESCRIPTIONS / CLASSIFICATION DK. BROWN SILTY TO CLAYEY SAND (SM/SC)
TEST STANDARD ASTM D-698 - 00 ASTM D 1557-02
METHOD A | B [ € A | B C
TRIAL NUMBER 1 2 3 4 5 DIAMETER OF MOLD: 4 in.
WATER ADDED (ML) - 0 70 VOLUME OF MOLD: 0.0333 Cu.Ft.
WT, SOIL + MOLD (GMS) 4142 4235 4160 SCALPED ON SIEVE SIZE/NO.: #4
WT.OF MOLD (GMS) 2051 2051 2051 PERCENT RETAINED,( %) : -
WT, OF WET SOIL (GMS) 2091 2184 2109 MAXIMUM DRY DENSITY: 133.5 Pcf
WET DENSITY (PCF) 138.3 144 .4 139.5 OPT. MOIST. CONTENT 8.0 %
CAN NUMBER R11 R14 R12 FOR OVERSIZE CORRECTION {ASTM D47 18}
WET SOIL + TARE {GMS) 67337 736,87 751.64 %, Finer Fraction = % Moisture =
DRY S0IL + TARE (GMS) 64413 593.80 72390 %, Oversize Fraction = - Assumed Sp.Gr.  2.64
TARE (GMS} 183.42 1 184569 | 189.25 Corrected MDD of Total Materials (PCF) = -
DRY SOIL (GMS) 45571 508,11 534.85 Carrected OMC of Total Materials, (%) = -
- [WATER (GMS) 29.24 43.07 5774 REMARKS -
MOISTURE CONTENT (%) 5.4 8.5 10.8
DRY DENSITY (PCF) 130.0 133.2 1259

150 R— |
140 L -
: —{ 8p.Gr.=280 bH—l-

- b { spGr.=270 [+ R
LUL i b i SR I PR S ST S S
g 130 p— I 8p.Gr.=260 [T—o—
> T -
e M Stk Bl et I SRt S i oy ol Gt
S e s S s s ot e st S M) (e Ml Get s e P B
=
i
fas}
ol
ir
[ ]

100 1. PR SR S
a0 1 = : > Sz
0 5 10 15 20 25 30 35
MOISTURE COMTENT (%)
A A A SR i B Ty T AT sy
MAXIAUM DENDITY
: Banta Ana, A 82705 - -




JOB NAME L N R/ 50. CAMPUS

JOB NUMBER: 07100-00

SAMPLE NUMBER : TESTED BY RB
SAMPLE LOCATION : B-10@ 14- 15 DATE 8-Feb-08
SAMPLE DESCRIPTIONS / CLASSIFICATION GRAYISH BR. POORLY GRADED SAND WATH SILT & GRAVEL(SP/SM)
TEST STANDARD ASTM D-698 - 00 ASTMD 155702

METHOD A B | C A C
TRIAL NUMBER 1 2 3 4 5 DIAMETER OF MOLD: 4 in.
WATER ADDED (ML} 0 75 150 225 VOLUME OF MOLD: 0.0333 Cu.Ft.
WT. SOIL + MOLD (GMS) 4083 4189 4274 4243 SCALPED ON SIEVE SIZE/NO #a
WT.OF MOLD (GMS) 2055 2055 2055 2055 PERCENT RETAINED,( % ) : -
WT. OF WET SOIL (GMS) 2028 2134 2219 2188 MAXIMUM DRY DENSITY: 136.5 Pcf.
WET DENSITY (PCF} 134.1 4411 146.8 144.7 OPT. MOIST. CONTENT : 7.5 %
CAN NUMBER I FOR OVERSIZE CORRECTION (ASTiM D4718):
WET SOIL + TARE (GMS) 300.78 302.92 303.07 304.74 %.Finer Fraction = - % Moisiure = -
DRY SOIL + TARE (GMS) 2863.82 288.69 280.84 275.10 %,Oversize Fraction = - Assumed Sp.Gr.  2.64
TARE (GMS) 0.00 0.00 0.00 0.00 Corrected MDD of Total Materials,(PCF) = -
DRY S0IL (GMS} 293.82 2088.69 280.94 275.10 Corrected OMC of Total Materials, (%) = -
WATER (GMS) 5.96 14.23 2213 29.64 REMARKS -
MOISTURE CONTEMNT (%) 2.4 4.3 7.9 10.8
DRY DENSITY (PCF} 134.0 1345 126.0 130.8

150 et - —r |
- -
140 - : : — -
- [ Sp.Gr.=280 H—7—=
|I I, i”'"'"'""\ : - ‘ P

o 12 L SnGr.=270 I ‘

i _ M s B S s T e Sl R S Rt :

g 130 {_SpGr.=260 H————— o :

T -

2 : = S

1E1

a

-

[1:4

S

15 20 25 30 35

MOISTURE CONTENT (%)

H
Ermmrsmarer s
H




JOB NAME - LNR / SO CAMPUS JOB NUMBER

: 07100-01
;AMPLE NUMBER : TESTED BY RB
SAMPLE LOCATION . B-17@15-17 DATE 1t-Feb-08
SAMPLE DESCRIPTIONS / CLASSIFICATION GRAYISH BROWN SITLY SAND (D.G)(SM)
TEST STANDARD ASTM D-688 - 00 ASTM D 15587-02
METHOD A [ B 1 C A C

TRIAL NUMBER 1 2 3 4 5 DIAMETER OF MOLD: 4 n.

JATER ADDED (ML) 0 50 100 150 VOLUME OF MOLD: 0.0333 Cu.Ft.
WT. SO + MOLD (GMS) 4159 4275 4280 4218 SCALPED ON SIEVE SIZE/NO.. #4

JT.QF MOLD (GMS) 2055 2055 2055 20565 PERCENT RETAINED,{ % ) : -

1. OF WET SOIL (GMS) 2104 2220 2225 2163 MAXIMUM DRY DENSITY: 1385 Pcf
WET DENSITY (PCF) 139.2 146.8 147.2 143.1 OPT. MOIST. CONTENT : 8.5 %

AN NUMBER A Zl Y K FOR QVERSIZE CORRECTION (ASTM D4718):
wWET SOIL + TARE (GMS} 586.11 795.30 787.61 794.61 %, Finer Fragtion = - % Moisture = -
NRY SOIL + TARE (GMS) 667.15 759.60 742.01 738,71 %,0versize Fraction = - Assumed Sp.Gr.  2.64

ARE (GMS) 188.40 | 19192 | 196.21 198.77 Corrected MDD of Totat Materials,(PCF) = -
DRY SOiL {GMS) 47875 | 556768 | 545.80 538,64 Corrected OMC of Total Materials, (%) = .
JATER (GMS) 18.96 35.70 4550 55.90 REMARKS :

IDISTURE CONTENT (%) 40 6.3 3.4 10.4
DRY DENSITY (PGF) 1339 138.1 135.8 129.8

150

= Sp.Gr.= 580 1
— Sp.Gr.=270 - R

i
=1 SpGr.7260 ¢

GRY DEMSITY {PCFj

100

QOj

[}
o
=
E;
g

25 30 33




JOB NAME LNR / SO. CAMPUS JOB NUMBER: 07100-01

AMPLE NUMBER : TESTED BY RMC
SAMPLE LOCATION : B-21 @ 0-2 DATE 25-Feb-08
=AMPLE DESCRIPTIONS / CLASSIFICATION LT. GRAYISH BROWN SILTY SAND (SM)

TEST STANDARD ASTM D-698 - 00 ASTM D 1557-02

METHOD A b B C A B C

RIAL NUMBER i 2 3 4 5  |DIAMETER OF MOLD: 4 In.

'ATER ADDED (ML) - 0 70 140 VOLUME OF MOLD: 0.0333  CuFt.
NT. SOIL + MOLD (GMS) 4430 4157 4193 4172 SCALPED ON SIEVE SIZE/NO.: #4

T.OF MOLD (GMS) 2051 2051 2051 2051 PERCENT RETAINED,{ % } : -

T. OF WET SOIL (GMS) 2029 2106 2142 2121 MAXIMUM DRY DENSITY: 1300  Pcf
NET DENSITY (PCF} 134.2 139.3 1417 140.3 OPT. MOIST. CONTENT : 8.5 %

aN NUMBER Y K A R2 FOR OVERSIZE CORRECTION (ASTM D4718):
NET S0IL + TARE (GMS) T47.53 78585 691.91 740.15 % Finer Fraction = - % Wlgisture =
IRY SOIL + TARE (GMS) 71497 1 726.03 | 64929 | 686.15 %, Oversize Fraction = Assumed Sp.Gr.  2.64

ARE (GMS) 186.271 168.70 188.41 187.49 Carrectad MDD of Total Materials,{PCF) = -
JRY SCIL (GMS) 51878 527.33 t 4860.88 498.66 Corrected OMC of Toial Materials, (%) = -

ATER (GMS) 32.56 39.82 42.82 54.00 REMARKS :

DISTURE COMNTEMT (%) 6.3 7.8 5.2 10.8
JRY DENSITY (PCF} 126.3 128.5 128.7 126.6

140 = o — —
——1.5p.Gr.=280 o —

H
| Sp.Gr. =270

3

£

,,,,,,,,, -

Gr, = 2.60
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JOB NAME

130 -

LNR / S0, CAMPUS JOB NUMBER;: 07100-01

AMPLE NUMBER : TESTED BY RB
oAMPLE LOCATION : B-56@ 12-14 DATE 15-Feb-08
SAMPLE DESCRIPTIONS / CLASSIFICATION GRAYISH BROWN SILTY SAND {(SM)

TEST STANDARD ASTM D-698 - 00 ASTM D 1557-02
METHOD A I B T ¢ A | B | C

TRIAL NUMBER 1 2 3 4 5 DIAMETER OF MOLD: 4 in.

IATER ADDED (ML) 0 50 100 150 VOLUME OF MOLD: 0.0333 Cu.Ft.
WT. SOIL + MOLD (GMS} 4091 4175 4238 4230 SCALPED ON SIEVE SIZE/MNO.: #4

IT.QF MOLD (GMS) 2055 2055 2055 2055 PERCENT RETAINED,( % ) : -
_IF. OF WET SOIL (GMS) 2036 2120 2183 2175 MAXIMUM DRY DENSITY: 133.5 Pcof
WET DENSITY {PCF) 134.7 140.2 144 4 143.8 QOPT. MOIST. CONTENT ; 8.5 %

AN NUMBER Y N A K FOR OVERSIZE CORRECTION (ASTM DA718);
WET SOIL + TARE {GMS) 75421 774.05 795.88 778.15 %, Finer Fraction = - % Moisture =
PRY SOIL + TARE (GMS) 733.41 738.05 749.16 723.20 %,0versize Fraction = - Assumed Sp.Gr. 264

8RE {(GMS) 196,22 191.61 188.40 188.78 Corrected MDD of Total Materials,(PCF) = -
DRY SOIL (GMS) 53719 | 546.44 | 5B80.76 | 524.42 Corracted OMC of Total Materials, (%) = -
~ IATER (GMS) 20.80 36.00 46.72 54.95 REMARKS :

CISTURE CONTENT (%) 3.9 6.6 8.3 10.5
DRY DENSITY {PCF) 128.8 131.5 1333 130.2

{50 — -
140 E e
p— —i —| S0, Gr=280 Jf o - ————
] :Sp.Gr. =270 W

Gr = 2.50

DRY DENSITY (PCF)

100

90 |

10

15




Project Name : LNR / §0. CAMPUS [rate 6-Mar-08

Project No. - 07100-01 Tested By : RMC
Sample Location - B-21 Depth : g -2 (ft.)
Sample Descriptions / Classification GRAYISH BROWN SILTY SAND (SM}
Applied Normal Load ~ . ks |~ . 10 : T T TR X
Shear Stress (Peak) (ksh} 0,720 1.236 2.328 Laterat Displacement, dy, 0.3600  {in.)
Shear Stress (Ultimate) {ksf) 0.625 1.200 2316
Density and Satufation .. | “imitiat | *Final! | Initiat | Final | nitial <] Final- Dispiacement Rated, 005  {inJmin.)
Wet Weight of Soil + Ring  (gms) 187.79 | 206.79 | 197.65 | 20663 | 19771 204 .2
Ory Weight of Soil + Ring  {gms) 185.85 185.74 185.80 Elapsed Time of Test, i, 7.20 (min.)
Weight of Water {gms) - 20.94 - 20.89 - 18.40
Weight of Ring {gms) - 4542 - 45.58 - 45,64
Weight of Dry Soil {gms) - 140.43 - 140.16 - 14018 FEAK -~ 1 ULTIMATE
Moisiure Content (%) 8.5 14.9 8.5 14.9 8.5 131 Cohesion.c {psf) 200 100
Wet Density {pef 127.2 1347 127.0 134.4 127.0 132.4 Friction Angle, o 28 29
Dry Density (pch - 1172 - 1170 . 117.0
Specific Gravity,G,  (Assumed) 2.88 Remarks
Thickness cf Specimen, {in.y i.00
Degree of Saturation, (%) 53.4 93.6 53.0 93.0 53.0 518 "REMOLDED TO 30% R.C. @ OPT."
Vold Ratio - 0.427 - 3.428 - 5.429

SHEAR STRESS (ish)

0.0 1.0 2.0 3.0 4.0 4.0 8.0 7.0 8.0 9.0 10.0

HORMAL STRESS (ks

DIRECT SHEAR
TEST




VERTICAL STRESS (TSF)
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PROJECT NG 07100-01 SOIL DESCRIPTIONS: DK, GRAYISH BROWN SANDY CLAY (CL)
BORING NG AQCATION - ‘ B-5 DEPTH/ELEVY. . __,_,_i_____ LIGHID LT -
SPECIFIC GRAVITY : . 2,68 {Assumed) PLASTIC LIMIT: -
SPECIMEN HEIGHT {MCISTURE CONTENT] DRY DENSITY SATURATION VOID
(INCHES) { %) {PCF) (%) RATIO
INITIAL 1.0000 9.7 1219 89.7 0.372
FIMAL 0.5837 138 123.2 1056 0.330
ZEISER KLIMNG CONSULTANTS, INC, | CONSOQLIDATION TEST
LE2Y B, Dryver Boad, Buite 105 A, AL 92703
e




VERTICAL STRESS (TSF)
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PROJECT NO : 07100-07 SOIL DESCRIPTIONS: DK, BROWN SILTY TO CLAYEY SAND (SM/SC)
BORING NO/LOCATION 588 DEPTH / ELEV. - > LIQUID LIMIT - -
SPECIFIC GRAVITY - 266  (Assumed) PLASTIC LIMIT: ;
SPECIMEN HEIGHT IMOISTURE CONTENT] DRY DENSITY SATURATION VOID
(INCHES) (%) { PCF (%) RATIO
INITIAL 1.0000 7.6 1127 424 0.484
FINAL 0.9676 16.5 116.4 101.6 0.435

ER E‘QUNF COMNSULTANTS, INC. | COb
’ i
va, CAL 92705 |
i




VERTICAL STRESS (TSF}
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PROJECT NG 07100-01 SOIL DESCRIPTIONS: LT. BROWN SILT TO BILTY SAND (ML/SM)
BORING MOU/LOCATION - B-71 ___ DEPTH/ELEY.. ¥ LIQUID LHRAIT -
SPECIFIC GRAVITY : 2,88 {Assumed) PLASTIC LIMIT: -
SPECIMEM HEIGHT JMOISTURE COMTENT] DRY DENSITY SATURATION YVOID
(INCHES) (%) {PCF ) (%) RATIO
INITHAL 1.0000 av 110.8 457 0.808
FINAL 0.9851 17.4 114.8 102.2 0,458

CONSGLIDATION TEST
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PROJECT NG.: G7100-01 SOIL DESCRIPTIONS:  LT. BROWRN SILT TO SILTY SAND (ML/SM)
BORING NO/LOCATION B71 DEPTH / FLEV 5 LouIDuMmIT ;-

SPECIFIC GRAVITY :

2.68 (Assumed)

PLASTIC LIMIT:

SPECIMEN HEIGHT [MOISTURE GONTENT! DRY DEMNSITY SATURATION VOID
(INGHES) (%) {PCF ) (%) RATIO
INITIAL 1.0000 8.9 4.2 387 0,464
FINAL 0.8703 18.2 1177 1G2.8 0,421
NTS, TNC, l COMNSOUDATION TesT
AL R2ZT035 'E
i S e



PRGJECT NO. 07100-01 DATE : 4-Mar-08
PROJECT NAME : LNR/SO. CAMPUS TESTED BY: RB
SAMPLE NO. / LOCATION - B-56 @ 12'- 14’ SAMPLED BY:
SAMPLE DESCRIPTIONS / CLASSIFICATION : GRAYISH BROWN SILTY SAND (SM)
TRIAL NO. 1 2 3 4
MOLE NUMBER ACH 3 9
WATER ADDED {ML} 80 a5 30
COMPACTOR FPRESSUIRE (PS1) 350 350 350
GROSS WEIGHT (GMS) 3482 3279 3284
TARE WEIGHT {GM3) 2113 2147 2133
SAMPLE WET WEIGHT (GMIS) 1164 1162 1151
EXUDATICN PRESSURE (PSi) 308 269 234
SAMPLE HEIGHT (MY 243 2.48 2.486
EXPANSION (N0 5 2 1
STABILITY @ 160 PSI (2000 LBS) / @ 80 PSI {1000 LBS) 48 | 32 | 52 | 24 i 56 | 35
TURNS DISPLACEMENT 3.51 3.82 3.74
R-VALUE UNCORRECTED 52 59 55
R-VALUE CORRECTED 82 59 55
MOISTURE CONTENT (%) 2.5 3.8 10.1
DRY DENSITY (PCF) 129.9 1283 128.3
ASSUMED TRAFFIC INDEX 4.0 4.0 4.3
G.E. BY STABILITY - (.35 042 0.48
G.E. BY EXPANSION 017 0.07 003
R-WVALUE @ EQUILIBRIUM {BY EXUDATION) a1
Gf 125

REMARKS : (-#200 SIEVE = 1882 % CHECKED BY:

DATE

THE DATA ABGVE 1S BASED UPON PROCESSING AND TESTING OF SAMFLES "AS RECENVED" FROM THE FIZLD

TESY PROCEEDURES [N GENERAL CONFORMANCE TO LATEST REVIBIONS OF CA TEST METHOD 301,

ZEISER KL 3’1’%532?9 ’“’iﬁﬁéahém TANTS, ING. L R -VALLE

LA 92705
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C-1.0 GENERAL

C-1.1 Intent

These Earthwork and Grading Guide Specifications are for grading and earthwork shown on the
current, approved grading plan(s) and/or indicated in the Leighton Consulting, Inc. geotechnical
report(s). These Guide Specifications are a part of the recommendations contained in the
geotechnical report(s). In case of conflict, the project-specific recommendations in the
geotechnical report shall supersede these Guide Specifications. Leighton Consulting, Inc. shall
provide geotechnical observation and testing during earthwork and grading. Based on these
observations and tests, Leighton Consulting, Inc. may provide new or revised recommendations
that could supersede these specifications or the recommendations in the geotechnical report(s).

C-1.2 Role of Leighton Consulting, Inc.

Prior to commencement of earthwork and grading, Leighton Consulting, Inc. shall meet with the
earthwork contractor to review the earthwork contractor’s work plan, to schedule sufficient
personnel to perform the appropriate level of observation, mapping and compaction testing.
During earthwork and grading, Leighton Consulting, Inc. shall observe, map, and document
subsurface exposures to verify geotechnical design assumptions. If observed conditions are
found to be significantly different than the interpreted assumptions during the design phase,
Leighton Consulting, Inc. shall inform the owner, recommend appropriate changes in design to
accommodate these observed conditions, and notify the review agency where required.
Subsurface areas to be geotechnically observed, mapped, elevations recorded, and/or tested
include (1) natural ground after clearing to receiving fill but before fill is placed, (2) bottoms of
all "remedial removal™ areas, (3) all key bottoms, and (4) benches made on sloping ground to
receive fill.

Leighton Consulting, Inc. shall observe moisture-conditioning and processing of the subgrade
and fill materials, and perform relative compaction testing of fill to determine the attained
relative compaction. Leighton Consulting, Inc. shall provide Daily Field Reports to the owner
and the Contractor on a routine and frequent basis.

C-1.3 The Earthwork Contractor

The earthwork contractor (Contractor) shall be qualified, experienced and knowledgeable in
earthwork logistics, preparation and processing of ground to receive fill, moisture-conditioning
and processing of fill, and compacting fill. The Contractor shall review and accept the plans,
geotechnical report(s), and these Guide Specifications prior to commencement of grading. The
Contractor shall be solely responsible for performing grading and backfilling in accordance with
the current, approved plans and specifications.




Leighton Consulting, Inc. Earthwork and Grading Guide Specifications

The Contractor shall inform the owner and Leighton Consulting, Inc. of changes in work
schedules at least one working day in advance of such changes so that appropriate observations
and tests can be planned and accomplished. The Contractor shall not assume that Leighton
Consulting, Inc. is aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and methods to
accomplish earthwork and grading in accordance with the applicable grading codes and agency
ordinances, these Guide Specifications, and recommendations in the approved geotechnical
report(s) and grading plan(s). If, in the opinion of Leighton Consulting, Inc., unsatisfactory
conditions, such as unsuitable soil, improper moisture condition, inadequate compaction, adverse
weather, etc., are resulting in a quality of work less than required in these specifications,
Leighton Consulting, Inc. shall reject the work and may recommend to the owner that earthwork
and grading be stopped until unsatisfactory condition(s) are rectified.

C-2.0 PREPARATION OF AREAS TO BE FILLED

C-2.1 Clearing and Grubbing

Vegetation, such as brush, grass, roots and other deleterious material shall be sufficiently
removed and properly disposed of in a method acceptable to the owner, governing agencies and
Leighton Consulting, Inc.. Care should be taken not to encroach upon or otherwise damage
native and/or historic trees designated by the Owner or appropriate agencies to remain.
Pavements, flatwork or other construction should not extend under the “drip line” of designated
trees to remain.

Leighton Consulting, Inc. shall evaluate the extent of these removals depending on specific site
conditions. Earth fill material shall not contain more than 3 percent of organic materials (by dry
weight: ASTM D 2974-00). Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in the affected
area, and a hazardous material specialist shall be informed immediately for proper evaluation
and handling of these materials prior to continuing to work in that area. As presently defined by
the State of California, most refined petroleum products (gasoline, diesel fuel, motor oil, grease,
coolant, etc.) have chemical constituents that are considered to be hazardous waste. As such, the
indiscriminate dumping or spillage of these fluids onto the ground may constitute a
misdemeanor, punishable by fines and/or imprisonment, and shall not be allowed.

C-2.2 Processing

Existing ground that has been declared satisfactory for support of fill, by Leighton Consulting,
Inc., shall be scarified to a minimum depth of 6 inches (15 cm). Existing ground that is not
satisfactory shall be overexcavated as specified in the following Section C-2.3. Scarification
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shall continue until soils are broken down and free of large clay lumps or clods and the working
surface is reasonably uniform, flat, and free of uneven features that would inhibit uniform
compaction.

C-2.3 Overexcavation

In addition to removals and overexcavations recommended in the approved geotechnical
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly fractured
or otherwise unsuitable ground shall be overexcavated to competent ground as evaluated by
Leighton Consulting, Inc. during grading. All undocumented fill soils under proposed structure
footprints should be excavated

C-2.4 Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical units),
(>20 percent grade) the ground shall be stepped or benched. The lowest bench or key shall be a
minimum of 15 feet (4.5 m) wide and at least 2 feet (0.6 m) deep, into competent material as
evaluated by Leighton Consulting, Inc.. Other benches shall be excavated a minimum height of
4 feet (1.2 m) into competent material or as otherwise recommended by Leighton Consulting,
Inc.. Fill placed on ground sloping flatter than 5:1 (horizontal to vertical units), (<20 percent
grade) shall also be benched or otherwise overexcavated to provide a flat subgrade for the fill.

C-2.5 Evaluation/Acceptance of Fill Areas

All areas to receive fill, including removal and processed areas, key bottoms, and benches, shall
be observed, mapped, elevations recorded, and/or tested prior to being accepted by Leighton
Consulting, Inc. as suitable to receive fill. The Contractor shall obtain a written acceptance
(Daily Field Report) from Leighton Consulting, Inc. prior to fill placement. A licensed surveyor
shall provide the survey control for determining elevations of processed areas, keys, and
benches.

C-3.0 FILL MATERIAL

C-3.1 Fill Quality

Material to be used as fill shall be essentially free of organic matter and other deleterious
substances evaluated and accepted by Leighton Consulting, Inc. prior to placement. Soils of
poor quality, such as those with unacceptable gradation, high expansion potential, or low
strength shall be placed in areas acceptable to Leighton Consulting, Inc. or mixed with other
soils to achieve satisfactory fill material.

C-3.2 Oversize

Oversize material defined as rock, or other irreducible material with a maximum dimension
greater than 6 inches (15 cm), shall not be buried or placed in fill unless location, materials and
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placement methods are specifically accepted by Leighton Consulting, Inc.. Placement operations
shall be such that nesting of oversized material does not occur and such that oversize material is
completely surrounded by compacted or densified fill. Oversize material shall not be placed
within 10 feet (3 m) measured vertically from finish grade, or within 2 feet (0.61 m) of future
utilities or underground construction.

C-3.3 Import

If importing of fill material is required for grading, proposed import material shall meet the
requirements of Section C-3.1, and be free of hazardous materials (“contaminants”) and rock
larger than 3-inches (8 cm) in largest dimension. All import soils shall have an Expansion Index
(EI) of 20 or less and a sulfate content no greater than (<) 500 parts-per-million (ppm). A
representative sample of a potential import source shall be given to Leighton Consulting, Inc. at
least four full working days before importing begins, so that suitability of this import material
can be determined and appropriate tests performed.

C-4.0 FILL PLACEMENT AND COMPACTION

C-4.1 FEill Layers

Approved fill material shall be placed in areas prepared to receive fill, as described in Section C-
2.0, above, in near-horizontal layers not exceeding 8 inches (20 cm) in loose thickness. Leighton
Consulting, Inc. may accept thicker layers if testing indicates the grading procedures can
adequately compact the thicker layers, and only if the building officials with the appropriate
jurisdiction approve. Each layer shall be spread evenly and mixed thoroughly to attain relative
uniformity of material and moisture throughout.

C-4.2 Fill Moisture Conditioning

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a relatively
uniform moisture content at or slightly over optimum. Maximum density and optimum soil
moisture content tests shall be performed in accordance with the American Society of Testing
and Materials (ASTM) Test Method D 1557.

C-4.3 Compaction of Fill

After each layer has been moisture-conditioned, mixed, and evenly spread, it shall be uniformly
compacted to not less than 90 percent of maximum dry density as determined by ASTM Test
Method D 1557. For fills thicker than 15 feet (4.5 m), the portion of the fill deeper than 15 feet
below proposed finish grade shall be compacted to 95 percent of the ASTM D 1557 laboratory
maximum density. Compaction equipment shall be adequately sized and be either specifically
designed for soil compaction or of proven reliability to efficiently achieve the specified level of
compaction with uniformity.
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C-4.4 Compaction of Fill Slopes

In addition to normal compaction procedures specified above, compaction of slopes shall be
accomplished by backrolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet (1 to
1.2 m) in fill elevation, or by other methods producing satisfactory results acceptable to Leighton
Consulting, Inc.. Upon completion of grading, relative compaction of the fill, out to the slope
face, shall be at least 90 percent of the ASTM D 1557 laboratory maximum density.

C-4.5 Compaction Testing

Field-tests for moisture content and relative compaction of the fill soils shall be performed by
Leighton Consulting, Inc.. Location and frequency of tests shall be at our field representative(s)
discretion based on field conditions encountered. Compaction test locations will not necessarily
be selected on a random basis. Test locations shall be selected to verify adequacy of compaction
levels in areas that are judged to be prone to inadequate compaction (such as close to slope faces
and at the fill/bedrock benches).

C-4.6 Compaction Test Locations

Leighton Consulting, Inc. shall document the approximate elevation and horizontal coordinates
of each density test location. The Contractor shall coordinate with the project surveyor to assure
that sufficient grade stakes are established so that Leighton Consulting, Inc. can determine the
test locations with sufficient accuracy. Adequate grade stakes shall be provided.

C-5.0 EXCAVATION

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by Leighton
Consulting, Inc. during grading. Remedial removal depths shown on geotechnical plans are
estimates only. The actual extent of removal shall be determined by Leighton Consulting, Inc.
based on the field evaluation of exposed conditions during grading. Where fill-over-cut slopes
are to be graded, the cut portion of the slope shall be made, evaluated, and accepted by Leighton
Consulting, Inc. prior to placement of materials for construction of the fill portion of the slope,
unless otherwise recommended by Leighton Consulting, Inc..

C-6.0 TRENCH BACKFILLS

C-6.1 Safety

The Contractor shall follow all OSHA and Cal/OSHA requirements for safety of trench
excavations. Work should be performed in accordance with Article 6 of the California
Construction ~ Safety  Orders, 2003 Edition or more current (see also:
http://www.dir.ca.gov/title8/sb4a6.html ).
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C-6.2 Bedding and Backfill

All utility trench bedding and backfill shall be performed in accordance with applicable
provisions of the 2009 Edition of the Standard Specifications for Public Works Construction
(Green Book). Bedding material shall have a Sand Equivalent greater than 30 (SE>30).
Bedding shall be placed to 1-foot (0.3 m) over the top of the conduit, and densified by jetting in
areas of granular soils, if allowed by the permitting agency. Otherwise the pipe bedding zone
should be backfilled with Controlled Low Strength Material (CLSM) consisting of at least one
sack of Portland cement per cubic-yard of sand, and conforming to Section 201-6 of the 2009
Edition of the Standard Specifications for Public Works Construction (Green Book). Backfill
over the bedding zone shall be placed and densified mechanically to a minimum of 90 percent of
relative compaction (ASTM D 1557) from 1 foot (0.3 m) above the top of the conduit to the
surface. Backfill above the pipe zone shall not be jetted. Jetting of the bedding around the
conduits shall be observed by Leighton Consulting, Inc. and backfill above the pipe zone
(bedding) shall be observed and tested by Leighton Consulting, Inc..

C-6.3 Lift Thickness

Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications of
Public Works Construction unless the Contractor can demonstrate to Leighton Consulting, Inc.
that the fill lift can be compacted to the minimum relative compaction by his alternative
equipment and method, and only if the building officials with the appropriate jurisdiction
approve.
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

OPTION 1: PIPE SURROUNDED WITH
CLASS 2 PERMEABLE MATERIAL

OPTION 2: GRAVEL WRAPPED

WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE

OR LEVEL
12"

WATERPROOFING f ; -
(SEE GENERAL NOTES) ~—| | - WATERPROOFING R
o (SEE GENERAL NOTES) A
P 12" MINIMUM
: CLASS 2 PERMEABLE 2
FILTER MATERIAL Lo
WEEP HOLE WEEP HOLE ’
(SEE NOTE 5) = (SEE GRADATION) (SEENOTE 5) ——=F
. 4 INCH DIAMETER -
LEVEL OR PERFORATED PIPE LEVEL OR
SLOPE (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
No. 8 18-33
No. 30 5-15
No. 50 0-7

No. 200 0-3

IN FILTER FABRIC

NATIVE

FILTER FABRIC
(SEE NOTE 4)

12" MINIMUM

a 7O 12 INCH SIZE GRAVEL
WRAPPED IN FILTER FABRIC

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 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 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 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 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 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.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL
FOR WALLS 6 FEET OR LESS IN HEIGHT

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50
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GBA - IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL-ENGINEERING
REPORT




Important nfoPmation aho This
Geotechnical-Engineering Report

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

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 engineer may not fulfill the needs of
a constructor — a construction contractor — or even another
civil engineer. Because each geotechnical- engineering study

is unique, each geotechnical-engineering report is unique,
prepared solely for the client. No one except you should rely on
this geotechnical-engineering report without first conferring
with the geotechnical engineer who prepared it. And no one

— not even you — should apply this 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.

Geotechnical Engineers Base Each Report on

a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific
factors 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 otherwise, do not rely on a geotechnical-engineering
report that was:

o not prepared for you;

o not prepared for your project;

« 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:

o 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;

o the elevation, configuration, location, orientation, or weight
of the proposed structure;

o the composition of the design team; or

o 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 geotechnical engineer performed the
study. Do not rely on a geotechnical-engineering report whose
adequacy may have been affected by: the passage of time;
man-made events, such as construction on or adjacent to the
site; or natural events, such as floods, droughts, earthquakes,
or groundwater fluctuations. Contact the geotechnical engineer
before applying this 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 engineers 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 geotechnical-construction observation is the most
effective method of managing the risks associated with
unanticipated conditions.

A Report’'s Recommendations Are Not Final
Do not overrely on the confirmation-dependent
recommendations included in your report. Confirmation-
dependent recommendations are not final, because
geotechnical engineers develop them principally from
judgment and opinion. Geotechnical engineers can finalize
their recommendations only by observing actual subsurface
conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume
responsibility or liability for the report’s confirmation-dependent
recommendations if that engineer does not perform the
geotechnical-construction observation required to confirm the
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject
to Misinterpretation

Other design-team members’ misinterpretation of
geotechnical-engineering reports has resulted in costly

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.
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problems. Confront that risk by having your geotechnical
engineer confer with appropriate members of the design team
after submitting the report. Also retain your geotechnical
engineer to review pertinent elements of the design team’s
plans and specifications. Constructors can also misinterpret

a geotechnical-engineering report. Confront that risk by
having your geotechnical engineer participate in prebid and
preconstruction conferences, and by providing geotechnical
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 acceptable, but
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they
can make constructors liable for unanticipated subsurface
conditions by limiting what they provide for bid preparation.
To help prevent costly problems, give constructors the
complete geotechnical-engineering report, but preface it with
a clearly written letter of transmittal. In that letter, advise
constructors 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 constructors have sufficient time to perform
additional study. Only then might you be in a position to

give constructors 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 Closely

Some clients, design professionals, and constructors fail to
recognize that geotechnical engineering is far less exact than
other engineering disciplines. 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 commonly include
a variety of explanatory provisions in their reports. Sometimes
labeled “limitations,” many of these provisions indicate where
geotechnical engineers’ responsibilities begin and end, to help

GEL

others recognize their own responsibilities and risks. Read
these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform
an environmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental
findings, conclusions, or reccommendations; e.g., about

the likelihood of encountering underground storage tanks

or regulated contaminants. Unanticipated environmental
problems have led to numerous project failures. If you have not
yet obtained your own environmental information,

ask your geotechnical consultant for risk-management
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
comprehensive 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, many 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;
none of the services performed in connection with the
geotechnical engineer’s study were designed or conducted for
the purpose of mold prevention. Proper implementation of the
recommendations conveyed in this report will not of itself be
sufficient to prevent mold from growing in or on the structure
involved.

Rely, on Your GBC-Member Geotechnical Engineer
for Additional Assistance

Membership in the Geotechnical Business Council of the
Geoprofessional Business Association exposes geotechnical
engineers to a wide array of risk-confrontation techniques
that can be of genuine benefit for everyone involved with

a construction project. Confer with you GBC-Member
geotechnical engineer for more information.

GEOTECHNICAL
BUSINESS COUNCIL

of the Geoprofessional Business Association

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

Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document
is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA 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 a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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1.0 INTRODUCTION

1.1 Purpose and Scope

This geotechnical exploration is for the proposed commercial development referred
to as Meridian Park South Campus-Phase I, located generally southeast of the
intersection of Van Buren Boulevard and Barton Road, County of Riverside,
California (see Figure 1). Our scope of services for this exploration included the
following:

Review of available site-specific geologic information and Conceptual Site
Development Plan by DRC Engineering.

A site reconnaissance and excavation of eight (8) exploratory borings.
Approximate locations of these geotechnical borings along with previous
borings/test pits are depicted on the Geotechnical Map (Plate 1). The logs of
exploratory borings and test pits are presented in Appendix A.

Percolation testing within selected basin areas of planned Building “D” to
provide preliminary infiltration rates for the onsite soil/ rock. The 4 percolation
tests extended to depths of 8 to 12 feet below ground surface (BGS) to target
possible basin invert elevations. Approximate locations of these percolation
tests are depicted on Plate 1. The logs and test data are presented in
Appendix A.

Perform a supplemental geophysical study to further evaluate rippability of
onsite bedrock with ten (10) seismic refraction lines. Approximate locations of
the seismic lines area depicting on Plate 1. The geophysical seismic survey
performed by Southwest Geophysics, Inc., is included as Appendix C.

Geotechnical laboratory testing of selected soil samples collected during this
exploration. Test results are presented in Appendix B.

Geotechnical engineering analyses performed or as directed by a California
registered Geotechnical Engineer (GE) and reviewed by a California Certified
Engineering Geologist (CEG).

Preparation of this report which presents our geotechnical conclusions and
recommendations regarding the proposed structures.

This report is not intended to be used as an environmental assessment (Phase | or
other), or foundation plan review.
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1.2 Site and Project Description

The site is located generally southeast of the intersection of Van Buren Boulevard and
Barton Road, in the County of Riverside, California (see Figure 1, Site Location Map).
Topographically, the site generally slopes north and south to a central draining low area
which ultimately flows in a westerly direction. The site is currently undeveloped vacant
land covered with small vegetative growth and seasonal weeds. Some previous grading
(excavation) was performed in the southeast portion of the site as a borrow pit for Phase |
site grading and construction of a retention basin.

We understand that site development includes several commercial buildings ranging in
size from 6,000 to 25,000 square-feet (SF) to large warehouse buildings ranging from
242,000 to 750,000 SF. The site plans also indicate two water quality retention basins
and other improvements such as parking stalls and main entrance. Grading plans were
not provided as of the date of this report; however, we anticipate cut and fill grading of up
to 25 feet and 15 feet respectively, to create finish site grades. If site development plans
significantly differ from those described herein, the report should be subject to further
review and evaluation.
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2.0 FIELD EXPLORATION AND LABORATORY TESTING

2.1 Field Exploration

Our field exploration consisted of the excavation of eight (8) hollow stem borings located
throughout the site to provide basis for site grading and foundation and pavement
design. In addition, four (4) percolation/infiltration tests were conducted within
designated drainage basin/retention areas for Building “D” to provide preliminary
infiltration rates for onsite soil/rock. During exploration, disturbed/bulk samples were
collected for further laboratory testing and evaluation. A geophysical seismic refraction
study was performed in selected areas of the site to evaluate depth to bedrock and
rippability characteristics. Approximate locations of these and previous filed explorations
are depicted on the Geotechnical Map (see Plate 1). Sampling was conducted by a
staff geologist from our firm. After logging and sampling, the excavations were loosely
backfilled with spoils generated during excavation. The exploration logs from this and
previous explorations are provided in Appendix A.

2.2 Laboratory Testing

Laboratory tests were performed on representative bulk samples to provide a basis for
development of earthwork control and foundation design. The laboratory testing
program included maximum density and moisture content relationship, expansion index,
R-value and soluble sulfate content. The results of our laboratory testing from this and
previous explorations are presented in Appendix B.

2.3 Previous Geologic/Geotechnical Studies

This site is part of the overall Meridian South Campus project/Tract No. 30857, which
was previously evaluated by Zeiser Kling Consultants, Inc. (ZKCI) in 2008 and Inland
Foundation Engineering Inc. (IFEI) in 2002. The ZKCI report provided a preliminary
evaluation of site conditions and geotechnical recommendations for site development.
Pertinent field and laboratory information from the previous studies were reviewed and
incorporated into this report.
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3.0 GEOTECHNICAL AND GEOLOGIC FINDINGS

3.1 Regional Geology

The site is located within a prominent natural geomorphic province in southwestern
California known as the Peninsular Ranges. This province is characterized by steep,
elongated ranges and valleys that trend northwestward. More specifically, the proposed
site is located within the relatively stable Perris Block.

The Perris Block, approximately 20 miles by 50 miles in extent, is bounded by the San
Jacinto Fault Zone to the northeast, the Elsinore Fault Zone to the southwest. The
Perris Block has had a complex tectonic history, apparently undergoing relative vertical
land-movements of several thousand feet in response to movement on the Elsinore and
San Jacinto Fault Zones. Thin sedimentary and volcanic materials locally mantle
crystalline bedrock, consisting of the Val Verde Tonalite (Kvt) and lesser amounts of
Cretaceous granitic dikes (Kg).

3.2 Site Specific Geology

3.2.1 Earth Materials

Our field exploration, observations, and review of the pertinent literature indicate
that the site include is underlain by localized artificial fill, top soil/colluvium/
alluvium, older alluvium, and granitic rock (Val Verde Tonalite bedrock). For
engineering and remedial grading purposes, we refer later in this report to the
upper near surface artificial fill, topsoil/colluvium/alluvium as overburden soil. A
more detailed description of each unit is provided on the logs of borings in
Appendix A.

= Undocumented Artificial Fill (not mapped): Where encountered,
undocumented artificial fill is generally associated with existing gravel
access roads. Localized pockets of artificial fill that were not identified
during our exploration may also be encountered elsewhere on this site
below surface.

= Topsoil/Colluvium (not mapped): These materials are expected to mantle
the majority of the site and generally extend to a maximum depth of 2 to 3
feet BGS. Encountered materials generally consist of silty to clayey sand
(SM/SC) and appear to be relatively porous and have very low expansion
potential (El<21).

= Alluvium (Qal): these materials are expected to exist within drainage or
low-laying areas of the site. The alluvium generally extends to a depth of 5
feet BGS. Encountered materials generally consist of silty to clayey sand
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3.3

3.4

3.5

(SM/SC) and appear to be relatively porous and have very low expansion
potential (El<21).

= Val Verde Tonalite (Kvt): The Val Verde Tonalite (Cretaceous granite)
was encountered in all borings underlying the surficial units. As observed
during the field exploration and adjacent site grading, the near-surface
bedrock varies from that of completely disintegrated rock that has become a
dense soil-like deposit to that of non-weathered rock. This bedrock is
expected to range from readily rippable (upper 15 to 20 feet) to non-rippable
depending on the degree of weathering and depth. The weathered bedrock
is expected to produce fine to coarse sand with silt and gravel size rock
fragments that are generally suitable for re-use as compacted fill. However,
it should be anticipated that cuts generally greater than 10 to 20 feet or
shallow near surface core stones may generate boulders (greater than 12
inches) that will require special placement described later in Section 3.5 of
this report.

Groundwater and Surface Water

Groundwater was not encountered during this exploration to a maximum depth
explored of approximately 25 feet below existing ground surface. Groundwater
seepage may appear in cut slopes exposing joints and fractures or earth materials
of contrasting permeabilities. Mitigation of possible seepage within building pads
or cut-slope areas can be provided on an individual basis after evaluation by the
geotechnical consultant during grading operations. Surface water was not
observed onsite during our exploration.

Landslides/Debris Flow and Rockfalls

No evidence of on-site landslides/debris flow or rock fall was observed during our
field investigation. Due to the lack of elevated rock exposure, the potential for rock
fall due to either erosion or seismic ground shaking is considered nil.

Rippability

Based on our geotechnical exploration and adjacent site grading observations, we
anticipate the onsite bedrock to be generally rippable to depths of 10 to 20 feet
with conventional heavy earth moving equipment in good operating conditions
(Caterpillar DOL or D10 with single shank ripper and rock teeth). Localized
marginally rippable to unrippable core stones may be encountered at shallower
depths and near the surface. In addition, due to differential weathering of the
bedrock materials, very heavy ripping and/or other specialized excavation
techniques may be required to maintain desired excavation rates. For proposed
building pads, below ground storm water retention tanks and utility trenches in

Leighton




Geotechnical Exploration 11227.019
Proposed Meridian Park South Campus-Phase ll, September 16, 2019

3.6

3.7

marginally rippable to non-rippable rock areas, it may be desirable to over-
excavate at least 2 feet below the bottom of proposed utility or 3 feet below pad
grade to facilitate future trenching or excavation operations.

The California Building Code and County of Riverside require that no oversize rock
(>12-inches) be placed within 10 feet of the surface of a structural fill and/or
building pad. The grading plan should be carefully reviewed during grading to
verify that oversized rocks are buried below a 10-foot fill cap.

Generally, oversize rock (maximum dimension of 12 inches or more) will require
windrowing, individual burial, or other special placement methods at a minimum
depth of 10 feet below finish grade elevation as further described in Appendix D.
In addition, an adequate supply of granular fill material will be needed for
placement around the rocks. A grading contractor with experience in the handling
and placement of oversize rock should be selected for this project.

Regional Faulting and Fault Activity

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 fault systems such as the San
Andreas, San Jacinto, and Elsinore Fault Zones. Based on published geologic
hazard maps, this site is not located within a currently designated Alquist-Priolo
(AP) Earthquake Fault Zone; nor is located within a County Fault Hazard Zone.

Seismic Coefficients per 2016 CBC

Strong ground shaking can be expected at the site during moderate to severe
earthquakes in this general region. This is common to virtually all of Southern
California. Intensity of ground shaking at a given location depends primarily upon
earthquake magnitude, site distance from the source, and site response (soil type)
characteristics. The site-specific seismic coefficients provided in this section are
based on an interactive tool/program currently available on USGS website. Based
on ASCE 7-10 as the Design Code Reference Document and site Class C, the
seismic coefficients for this site are as listed in the following table:
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3.8

Table 1. 2016 CBC Seismic Coefficients

CBC Categorization/Coefficient Design Value (g)

Site Longitude (-117.31026) Site Latitude (33.88452)

Site Class Definition C

Mapped Spectral Response Acceleration at 0.2s Period, Ss 1.50
Mapped Spectral Response Acceleration at 1s Period, S: 0.60
Short Period Site Coefficient at 0.2s Period, Fa 1.00
Long Period Site Coefficient at 1s Period, Fv 1.30
Adjusted Spectral Response Acceleration at 0.2s Period, Swus 1.50
Adjusted Spectral Response Acceleration at 1s Period, Sw1 0.78
Design Spectral Response Acceleration at 0.2s Period, Sps 1.00
Design Spectral Response Acceleration at 1s Period, Sp: 0.52

* g- Gravity acceleration

The results of the analysis also indicate that the adjusted Peak Ground
Acceleration (PGAw) for this site is 0.5g.

Secondary Seismic Hazards

Ground shaking can induce “secondary” seismic hazards such as liquefaction,
dynamic densification, lateral spreading, flooding, seiche/tsunami, collapsible soils,
and ground rupture, as discussed in the following subsections:

3.8.1

3.8.2

3.8.3

3.8.4

Dynamic Settlement (Liguefaction and/or Dry Settlement)

Due to the lack of shallow groundwater and relatively dense nature of
underlying bedrock materials, dynamic settlement (Liquefaction and/or Dry
Settlement) is not considered a geologic hazard on this site.

Lateral Spreading

Due to the lack of shallow groundwater and relatively dense nature of
underlying materials lateral spreading is not considered a geologic hazard
on this site.

Flooding
The site is not within a flood plain and potential for flooding is considered
very low for this site.

Seiche and Tsunami

Due to the site location and lack of nearby open bodies of water, the
possibility of the affects due to seiches or tsunami is considered very low.
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3.8.5 Collapsible Soils

3.8.6

3.8.7

Laboratory testing, from previous site investigation (Leighton, 2016)
indicates that the onsite soils (alluvium and older alluvium) are expected to
possess a slight collapse potential. Based on the remedial grading
recommendations to remove and compact the near surface soils (Section
4.2.1), this geologic hazard on this site is considered very low.

Expansive Soils

Limited laboratory testing indicated that onsite soils generally possess a
very low expansion potential (EI<21).

Ground Rupture

Since this site is not located within a mapped Fault Zone, the possibility of
ground surface-fault-rupture is very low at this site.

3.9 Percolation/Infiltration Testing

Four percolation tests were performed in designated areas within the site (see, Plate 1) in
general accordance with the procedures of the Riverside County Flood Control and Water
Conservation District (RCFC&WCD) Design Handbook (RCFC, 2011). Percolation tests
were performed at depth of 6 feet BGS and extended into onsite granitic rock. The
results of the percolation tests are included in Appendix A. The results are determined in
minutes-per-inch drop and converted to infiltration rates (in/hr) using the Porchet Method.
Based on the results of our testing and as summarized in Table 2 below, the onsite
granitic rock possess very low infiltration rates (<0.6 inch/hr). Additional testing should be
expected to verify the preliminary rates below and comply with County requirements as to
the required number of tests per basin. No factor of safety is applied to these rates.

Table 2. Range of Infiltration Rates
Depth Infiltration Rate

Location ‘ BGS (ft) (inches/hour) Soil Description
P-1 See Plate 1 12 0.05 Granitic rock
P-2 See Plate 1 8 0.46 Granitic rock
P-3 See Plate 1 12 0.59 Granitic rock
P-4 See Plate 1 12 0.59 Granitic rock
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4.1

4.2

4.0 CONCLUSIONS AND RECOMMENDATIONS

General

Based on the results of this exploration, it is our opinion that the site is suitable for
the proposed development from a geotechnical viewpoint. Grading of the site
should be in accordance with our recommendations included in this report and
future recommendations and evaluations made during construction by the
geotechnical consultant.

Earthwork

Earthwork should be performed in accordance with the General Earthwork and
Grading Specifications in Appendix D as well as the following recommendations.
The recommendations contained in Appendix D, are general grading specifications
provided for typical grading projects and some of the recommendations may not be
strictly applicable to this project. The specific recommendations contained in the
text of this report supersede the general recommendations in Appendix D.

The contract between the developer and earthwork contractor should be worded
such that it is the responsibility of the contractor to place fill properly in accordance
with the recommendations of this report, the specifications in Appendix D,
applicable County Grading Ordinances, notwithstanding the testing and
observation of the geotechnical consultant during construction.

4.2.1 Site Preparation and Remedial Grading

Prior to grading, the proposed structural improvement areas (i.e. all-
structural fill areas, pavement areas, buildings, etc.) should be cleared of
surface and subsurface pipelines and obstructions. Heavy vegetation, roots
and debris should be disposed of offsite. Any onsite wells or septic waste
system should be removed or abandoned in accordance with the Riverside
Country Department of Environmental Health. Voids created by removal of
buried/unsuitable materials should be backfilled with properly compacted
soil in general accordance with the recommendations of this report.

The near surface soils (artificial fill, topsoil, and colluvium/alluvium) are
potentially compressible in their present state and may settle under the
surcharge of fills or foundation loading. If not removed by proposed grading,
these materials should be removed and recompacted in all settlement-
sensitive areas including building pads, pavement, and slopes. The depth
of removal should extend into underlying dense bedrock generally expected

at a depth of 3 to 5 feet BGS.
1
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4.2.2

Acceptability of all removal bottoms should be reviewed by an engineering
geologist or geotechnical engineer and documented in the as-graded
geotechnical report. The removal limit should be established by a 1:1
(horizontal:vertical) projection from the edge of fill soils supporting structural
fill or settlement-sensitive structures downward and outward to competent
material identified by the geotechnical consultant. This may require remedial
grading that extends beyond the limits of design grading. Removal will also
include benching into competent material as the fills rise. Areas adjacent to
existing property limits or protected habitat areas may require special
considerations and monitoring. Steeper temporary slopes in these areas
may be considered.

Structural Fills

The onsite soils are generally suitable for re-use as compacted fill, provided
they are free of debris and organic matter. Fills placed within 10 feet of
finish pad grades or slope faces should contain no rocks over 12 inches in
maximum dimension. In addition, encountered expansive clayey soils layers
(EI>21) should be placed at a depth greater than 3 feet below finished pad
grades or street subgrade.

Areas to receive structural fill and/or other surface improvements should be
scarified to a minimum depth of 8 inches, conditioned to at least optimum
moisture content, and recompacted. Fill soils should be placed at a
minimum of 90 percent relative compaction (based on ASTM D1557) at or
above optimum moisture content. Placement and compaction of fill should
be performed in accordance with local grading ordinances under the
observation and testing of the geotechnical consultant. The optimum lift
thickness to produce a uniformly compacted fill will depend on the type and
size of compaction equipment used. In general, fill should be placed in
uniform lifts not exceeding 8 inches in thickness.

Fill slope keyways will be necessary at the toe of all fill slopes and at fill-
over-cut contacts. Keyway schematics, including dimensions and subdrain
recommendations, are provided in Appendix D. All keyways should be
excavated into dense bedrock or dense older alluvium as determined by the
geotechnical engineer. The cut portions of all slope and keyway
excavations should be geologically mapped and approved by a geologist
prior to fill placement.

Fills placed on slopes steeper than 5:1 (horizontal:vertical) should be
benched into dense soils (see Appendix D for benching detail). Benching
should be of sufficient depth to remove all loose material. A minimum
bench height of 2 feet into approved material should be maintained at all

times.
%’
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4.2.3

4.2.4

Import Soils

Import soils and/or borrow sites, if needed, 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 (E<21) and have a low corrosion impact to the
proposed improvements.

Utility Trenches

Utility trenches should be backfilled with compacted fill in accordance with
the Standard Specifications for Public Works Construction, (“Greenbook”),
2018 Edition. Fill material above the pipe zone should be placed in lifts not
exceeding 8 inches in uncompacted thickness and should be compacted to
at least 90 percent relative compaction (ASTM D 1557) by mechanical
means only. Site soils may generally be suitable as trench backfill provided
these soils are screened of rocks over 1% inches in diameter and organic
matter. If imported sand is used as backfill, the upper 3 feet in building and
pavement areas should be compacted to 95 percent. The upper 6 inches of
backfill in all pavement areas should be compacted to at least 95 percent
relative compaction.

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
requirements of the “Greenbook”. This is intended to reduce the likelihood
of water permeating trenches 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
(latest Edition). The contractor should be responsible for providing a
"competent person” as defined in Article 6 of the California Construction
Safety Orders. Contractors should be advised that sandy soils (such as fills
generated from the onsite alluvium) could make excavations particularly
unsafe if all safety precautions are not properly implemented. In addition,
excavations at or near the toe of slopes and/or parallel to slopes may be
highly unstable due to the increased driving force and load on the trench
wall. Spoil piles from the excavation(s) and construction equipment should

1
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4.2.5

4.2.6

be kept away from the sides of the trenches. Leighton Consulting, Inc. does
not consult in the area of safety engineering.

Shrinkage

The volume change of excavated onsite soils upon recompaction is
expected to vary with materials, density, insitu moisture content, and
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. Therefore, we recommend site grading include, if
possible, a balance area or ability to adjust grades slightly to accommodate
some variation. Based on our geotechnical laboratory results, we expect
recompaction shrinkage (when recompacted to an average 92 percent of
ASTM D1557) and estimate the following earth volume changes will occur
during grading:

- Topsoil/Colluvium/Alluvium: ~ 5-15% shrinkage
- Weathered Bedrock (upper 20 ft) ~ 5% shrinkage to 10% bulking

Drainage

All drainage should be directed away from structures and pavements by
means of approved permanent/temporary drainage devices. Adequate
storm drainage of any proposed pad should be provided to avoid wetting of
foundation soils. Irrigation adjacent to buildings should be avoided when
possible. As an option, sealed-bottom planter boxes and/or drought
resistant vegetation should be used within 5-feet of buildings.

4.3 Foundation Design

43.1

Design Parameters — Spread/Continuous Shallow Footings

Footings should be embedded at least 12-inches below lowest adjacent
grade for the proposed structure. Footing embedment should be measured
from lowest adjacent finished grade, considered as the top of interior slabs-
on-grade or the finished exterior grade, excluding landscape topsoaill,
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.

= Bearing Capacity: For footings on newly placed, properly compacted fill
soil, an allowable vertical bearing capacity of 2,000 pounds-per-square-
foot (psf) should be used. These footings should have a minimum base
width of 18 inches for continuous wall footings and a minimum bearing
area of 3 square feet (1.75-ft by 1.75-ft) for pad foundations. The
bearing pressure value may be increased by 250 psf for each additional
foot of embedment or each additional foot of width to a maximum vertical

1
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bearing value of 4,000 psf. Additionally, these bearing values may be
increased by one-third when considering short-term seismic or wind
loads. A modulus of subgrade reaction, K of 200 PCI may be used to
relative dense bedrock or onsite soil compacted to minimum 90%
relative compaction.

= 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. 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 350 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.

4.3.2 Settlement Estimates

For settlement estimates, we assumed that column loads will be no larger
than 150 kips, with bearing wall loads not exceeding 10 kips per foot of wall.
If greater column or wall loads are required, we should re-evaluate our
foundation recommendation, and re-calculate settlement estimates.

Buildings located on compacted fill soils as required per Section 4.2.1 above
should be designed in anticipation of 1 inch of total static settlement and
0.5-inch of static differential settlement within a 40 foot horizontal run.

4.4 Vapor Retarder

It has been a standard of care to install a moisture-vapor retarder underneath all
slabs where moisture condensation is undesirable. Moisture vapor retarders may
retard but not totally eliminate moisture vapor movement from the underlying soils
up through the slabs. Moisture vapor transmission may be additionally reduced by
use of concrete additives. Leighton Consulting, Inc. does not practice in the field of
moisture vapor transmission evaluation/mitigation. Therefore, we recommend that
a qualified person/firm be engaged/consulted with to evaluate the general and
specific moisture vapor transmission paths and any impact on the proposed
construction. This person/firm should provide recommendations for mitigation of
potential adverse impact of moisture vapor transmission on various components of
the structure as deemed appropriate.

However, based on our experience, the standard of practice in Southern California
has evolved over the last 15 to 20 years into a construction of a vapor retarder
system that generally consisted of a membrane (such as 15-mil thick), underlain by
a capillary break consisting of 4 inches of clean Y2-inch-minimum gravel or 2-inch

1
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4.5

sand layer (SE>30). The structural engineer/architect or concrete contractor often
require a sand layer be placed over the membrane (typically 2-inch thick layer) to
help in curing and reduction of curling of concrete. If such sand layer is placed on
top of the membrane, the contractor should not allow the sand to become wet prior
to concrete placement (e.g., sand should not be placed if rain is expected).

In conclusion, the construction of the vapor barrier/retarder system is dependent
on several variables which cannot be all geotechnically evaluated and/or tested.
As such, the design of this system should be a design team/owner decision taking
into consideration finish flooring materials and manufacture’s installation
requirements of proposed membrane. Moreover, we recommend that the design
team also follow ACI Committee 302 publication for “Guide for Concrete Slabs that
Receive Moisture-Sensitive Flooring Materials” (ACI 302.2R-06) which includes a
flow chart that assists in determining if a vapor barrier/retarder is required and
where it is to be placed.

Retaining Walls

Retaining wall earth pressures are a function of the amount of wall yielding
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 can be designed using the following equivalent fluid
pressures:

Table 3. Retaining Wall Design Earth Pressures (Static, Drained)

Loading Equivalent Fluid Density (pcf)
Conditions Level Backfill 2:1 Backfill
Active 36 55
At-Rest 55 90
Passive* 350 150 (2:1, sloping down)

* This assumes level condition in front of the wall will remain for the
duration of the project, not to exceed 3,500 psf at depth.

Unrestrained (yielding) cantilever walls should be designed for the active
equivalent-fluid weight value provided above for very low to low expansive soils
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4.6

4.7

that are free draining. In the design of walls restrained from movement at the top
(non-yielding) such as basement or elevator pit/utility vaults, the at-rest equivalent
fluid weight value 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 us. For walls exceeding 6
feet with level backfill, a uniform pressure distribution of 11H (psf) or incremental
earth pressures of 22 pounds-per-cubic-foot (pcf) may be considered to estimate
seismic lateral pressures acting against such retaining walls. Non-standard wall
designs should also be reviewed by us 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. Wall backfill should be non-
expansive (El < 21) sands compacted by mechanical methods to a minimum of 90
percent relative compaction (ASTM D 1557). Clayey site soils should not be used
as wall backfill. 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 otherwise approved by the Structural Engineer.

Sulfate Attack

Based on past experience in this area, the onsite soils are expected to possess
negligible sulfate content. Type Il soils or equivalent may be used. Further testing
should be performed at the completion of site grading to confirm such conditions.

Preliminary Pavement Design

Our preliminary pavement design is based on an R-value of 17 and the Caltrans
Highway Design Manual. For planning and estimating purposes, the asphalt
concrete pavement sections are calculated based on Traffic Indexes (TI) as indicated
in Table below:

1
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Table 4. Asphalt Pavement Sections
General Traffic Traffic Index | Asphalt Concrete | Aggregate Base*

Condition (T1) (inches) (inches)

Automobile 4.5 3.0 6.0
Parking Lanes 5.0 3.5 6.5
Truck Access & 6.0 4.0 9.0

Driveways 6.5 4.0 11.0

Appropriate Traffic Index (Tl) should be selected or verified by the project civil
engineer and actual R-value of the subgrade soils will need to be verified after
completion of site grading to finalize the pavement design. Pavement design and
construction should also conform to applicable local, county and industry standards.
The Caltrans pavement section design calculations were based on a pavement life
of approximately 20 years with periodic flexible pavement maintenance.

Where PCC pavement is planned, the following table provides sections based on
the design standards presented in the ACI “Guide for the Design and construction
of Concrete Parking Lots” (ACI 330R-08), R-value test results, and the provided
Average Daily Truck Traffic Indices (ADTT). The ADTT index is provided by
Client/civil engineer.

PAVEMENT SECTIONS

Street ‘ ADTT ‘ R-Value | PCC (Inches)
Heavy Truck Traffic - *Category D
**Construction Note 14 >700 8.0
Moderate Truck Traffic/Parking - *Category C
**Construction Note 1 =300 17 7.0
Auto Parking/Traffic - *Category A <10 6.0
**Construction Note 15 - '

- *Traffic Categories ACI 330, Table 3.3
- ** Pavement area designations per DRC Precise Grade Plan Construction Notes.

The above recommended concrete sections are based on properly compacted fill
soils with a very low expansion potential (EI<21) and R-Value greater than 17. All
utility trenches should be compacted to 90 percent relative compaction and
pavement subgrade (upper 12-inches) uniformly compacted (non-yielding) to 95
percent of the laboratory maximum dry density (ASTM D1557) and at/or slightly
above optimum moisture content. Compaction should extend a minimum of 12-
inches beyond formlines. Slab edges and construction joint details provided by
ACI should be followed. Slab edges that will be subject to through going traffic
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should be tapered from the heaviest traffic load into the lessor traffic load area a
minimum of 3 feet. The PCC pavement should have a minimum of 28-day
compressive strength of 3250 psi. Construction and crack control joints should be
designed per structural engineer’s requirements and/or ACI or ACPA guidelines.

The upper 6 inches of the subgrade soils should be moisture-conditioned to near
optimum moisture content, compacted to at least 95 percent relative compaction
(ASTM D1557) 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 as determined by ASTM D1557. |If
applicable, aggregate base should conform to the “Standard Specifications for
Public Works Construction” (green book) current edition or Caltrans Class 2
aggregate base.

If pavement areas are adjacent to heavily watered landscape areas, some
deterioration of the subgrade load bearing capacity and pavement failure may
result. Moisture control measures such as deepened curbs or other moisture
barrier materials may be used to prevent the subgrade soils from becoming
saturated. The use of concrete cutoff or edge barriers should be considered when
pavement is planned adjacent to either open (unfinished) or irrigated landscaped
areas.
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50 GEOTECHNICAL CONSTRUCTION SERVICES

Geotechnical review is of paramount importance in engineering practice. Poor
performances of many foundation and earthwork projects have been attributed to
inadequate construction review. We recommend that Leighton Consulting, Inc. be
provided the opportunity to review the grading plan and foundation plan(s) prior to bid.

Reasonably-continuous construction observation and review during site grading and
foundation installation allows for evaluation of the actual soil conditions and the ability to
provide appropriate revisions where required during construction. Geotechnical
conclusions and preliminary recommendations should be reviewed and verified by
Leighton Consulting, Inc. during construction, and revised accordingly if geotechnical
conditions encountered vary from our findings and interpretations. Geotechnical
observation and testing should be provided:

= After completion of site demolition and clearing,

= During over-excavation of compressible saill,

= During compaction of all fill materials,

= After excavation of all footings and prior to placement of concrete,
= During utility trench backfilling and compaction, and

= When any unusual conditions are encountered.

Additional geotechnical exploration and analysis may be required based on final
development plans, for reasons such as significant changes in proposed structure
locations/footprints. We should review grading (civil) and foundation (structural) plans,
and comment further on geotechnical aspects of this project.
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6.0 LIMITATIONS

This report was based in part on data obtained from a limited number of observations,
site visits, soil excavations, samples and tests. Such information is, by necessity,
incomplete. The nature of many sites is such that differing soil or geologic conditions
can be present within small distances and under varying climatic conditions. Changes
in subsurface conditions can and do occur over time. Therefore, our findings,
conclusions and recommendations presented in this report are based on the
assumption that we (Leighton Consulting, Inc.) will provide geotechnical observation
and testing during construction as the Geotechnical Engineer of Record for this project.
Please refer to Appendix D, GBA’s Important Information About This Geotechnical-
Engineering Report, prepared by the Geoprofessional Business Association (GBA)
presenting additional information and limitations regarding geotechnical engineering
studies and reports.

This report was prepared for the sole use of Client and their design team, for application
to design of the proposed maintenance building, in accordance with generally accepted
geotechnical engineering practices at this time in California. Any unauthorized use of or
reliance on this report constitutes an agreement to defend and indemnify Leighton
Consulting, Inc. 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 Leighton Consulting, Inc.
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APPENDIX A-1

LOGS OF EXPLORATORY BORINGS (This and Previous Studies)

Encountered earth materials were logged and sampled in the field by our representative
and described in accordance with the Unified Soil Classification System (ASTM D
2488). Representative soil samples were transported to our in-house Temecula
laboratory for geotechnical testing. After logging and sampling, our borings were
backfilled with spoils generated during drilling.

The attached subsurface exploration logs and related information depict subsurface
conditions only at the locations indicated and at the particular date designated on these
logs. Subsurface conditions at other locations may differ from conditions occurring at
these logged locations. Passage of time may result in altered subsurface conditions
due to environmental changes. In addition, any stratification lines on these logs
represent an approximate boundary between sampling intervals and soil types; and
transitions may be gradual.
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GEOTECHNICAL BORING LOG LB-1

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1748'
Location See Boring Location Map Sampled By JTD
. 7]
c ,,, S 212 | o2 é~ SOIL DESCRIPTION ®
S,.|s.| 2 o Z o552 | 52| 8 2
®O | 82 g_g’ 'g 2 ES ‘é 5"'5 2c =@ | This Soil Description applies only to a location of the exploration at the —
>£ 0,_‘,‘_’ (o = =3 2; oe | 23 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 o (G) E S m > 25 *0> | and may change with time. The description is a simplification of the o
w < © H =0 =) b b ; o
N [ O | O~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 M B-1 SM/ML| Quaternary Alluvium (Qal); SILTY SAND to SANDY SILT, light SA
. L brown, slightly moist, fine to coarse grained sand
ws| 77 T TTRT -“— [T | 7 | S T CLAVEY SAND, dark reddish brown, mois, e o coarse sand
_ / 10
5 7
R-2 50/6" | 112 8 Granitic Bedrock (Kgr); Severely weathered, recovered as:
_ || Well-graded SAND with SILT, dense, dark grayish brown,
moist, fine to coarse grained sand
1740- — —
10 R3 N s46" Highly weathered, recovered as: Well-graded SAND, dense,
_ L dark grayish brown, moist, fine to coarse grained sand
1735+ — —
15 R-4 50/5" no recovery
| L Drilled to 15.42' Sampled to 15.42' Groundwater not
encountered Backfilled with cuttings
1730+ — —
20— —
1725+ — —
25— —
1720+ — —
SAMPL:EOTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-2

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1746'
Location See Boring Location Map Sampled By JTD
. 7]
c ,,, S 212 | o2 é~ SOIL DESCRIPTION v
Su| Sw | 2 g Z | oS|8 | 55|99 °
®O | 82 g_g’ 'g 2 ES ‘é 5"'5 2c =@ | This Soil Description applies only to a location of the exploration at the —
>0 of (o b= = 2; [a )3 -gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 a ) - £ m > g 0> | and may change with time. The description is a simplification of the o
w < © H = o i ; o
(7)) [ QO | »~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 B-1 SM/ML| Quaternary Alluvium (Qal); SILTY SAND to SANDY SILT with MD, El,
1745- . 1 GRAVEL, light brown, slightly moist, fine to coarse grained RV
' sand
_7 ~ | rRt l 17 [ 117 ] 8 | SC | CLAYEY SAND, dense, reddish brown, moist, fine to coarse
/ 24 grained sand
. / 31
5 7
R-2 11 131 8 Granitic Bedrock (Kgr); Severely weathered, recovered as:
] _| 21 CLAYEY SAND with GRAVEL, dense, dark grayish brown,
1740 ATE " = O
M moist, fine to coarse grained sand with fine gravel
10 R3 M 505" | 108 5 Highly weathered, recovered as: Well-graded SAND with CLAY
1735- _ L (or SILTY CLAY), dense, dark grayish brown, moist, fine to
coarse grained sand
1
5 7N R-4 50/6" Well-graded SAND with GRAVEL, dense, grayish brown, moist,
1730- _ L fine to coarse grained sand with fine gravel /—
_ L Drilled to 15.5' Sampled to 15.5' Groundwater not
encountered Backfilled with cuttings
20— =
1725 — =
25— =
1720+ — =
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-3

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1751'
Location See Boring Location Map Sampled By JTD
. 7]
c ,,, S 212 | o2 é~ SOIL DESCRIPTION v
Su| Sw | 2 g Z | oS|8 | 55|99 °
®O | 82 g_g’ 'g 2 ES ‘é 5"'5 2c =@ | This Soil Description applies only to a location of the exploration at the —
>0 of (o = = 2; [a )3 -gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 a ) - £ m? > g 0> | and may change with time. The description is a simplification of the o
w < © 5 = =3 o i ; o
(7)) a Oo|lwn actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0% K GW-GM_ Artificial Fill (Af); Well-graded GRAVEL with SILT and SAND,
1750 _ L SC light gray, slightly moist, fine to coarse grained sand with
gravel to 2"
— /: H Quaternary Alluvium (Qal); CLAYEY SAND, dark brown,
moist, fine to coarse grained sand
—7/ R O e CLAYEY SAND, medium dense, dark reddish brown, moist, fine
h 21 to coarse grained sand
N
R-2 N 23 Granitic Bedrock (Kgr); Highly weathered, recovered as:
1745- ] r\ 50/5" Well-graded SAND with SILT, dense, dark grayish brown,
slightly moist, fine to coarse grained sand
10 R3 M 506" | 125 4 Well-graded SAND with SILT and GRAVEL, dense, dark grayish
1740 _ L brown, moist, fine to coarse grained sand with fine gravel
1
5 R4 MW 505" Well-graded SAND with GRAVEL, dense, light brownish gray,
1735 _ L moist, fine to coarse grained sand with fine gravel
20 " . . N
R-5 50/6' Well-graded SAND, dense, light gray, slightly moist, fine to
1730 _ L coarse grained sand /—
_ L] Drilled to 20.5' Sampled to 20.5' Groundwater not
encountered Backfilled with cuttings
25— =
1725 — =
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-4

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1759'
Location See Boring Location Map Sampled By JTD
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION G
o N = [V] ns n = | QN
F=hT ‘5_5 <o ° 2 ES ‘é Cu- | 2E c—“Q This Soil Description applies only to a location of the exploration at the .,l__
Co o Q.0 = o o< DO n o o= . . i . .,
>0 | o (o b =5 | 02| 3L | Zn time of sampling. Subsurface conditions may differ at other locations o
2 a ) = £ m? > 2 g 0> | and may change with time. The description is a simplification of the o
w < © = =3 o i ; o
(7)) [ Oo|lwn actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 Granitic Bedrock (Kgr); Highly weathered, recovered as:
_ L Well-graded SAND with GRAVEL, light gray, slightly moist,
fine to coarse grained sand with fine gravel
_ \% L Well-graded SAND with SILT, light brownish gray, moist, fine to
coarse grained sand
1755 — u
5 R1 M 504 | 111 2 Well-graded SAND, dense, dark grayish brown, moist, fine to CR
_ B-1 1l coarse grained sand
1750- — 1
10 R2 M 504" Well-graded SAND with SILT, dense, light brownish gray,
_ L slightly moist, fine to coarse grained sand
1745 — u
15 R3 A 503" Well-graded SAND, dense, light gray, slightly moist, fine to
_ L coarse grained sand, limited recovery
1740- — =
20 R4 B 503 Well-graded SAND with GRAVEL, dense, light gray, slightly
_ L moist, fine to coarse grained sand with fine gravel
1735 — u
% 7N R-5 50/5" no recovery
| L Drilled to 25.42' Sampled to 25.42' Groundwater not
encountered Backfilled with cuttings
1730+ — u
SAMPL:EOTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-5

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1750'
Location See Boring Location Map Sampled By JTD
7]
c o ‘,, I° 212 | o2 é~ SOIL DESCRIPTION %
(] ~ a— [}] ns [72] - UW)
%"d':' "5_5 g_g’ 'g 2 ES ‘é 5"'5 2t '—“o This Soil Description applies only to a location of the exploration at the :
>0 of (o b = 2; oo | 28 2,,, time of sampling. Subsurface conditions may differ at other locations o
Q2 a ) E g m? > § g 0> | and may change with time. The description is a simplification of the 8_
w N [ O | O~ | actual conditions encountered. Transitions between soil types may be >
o =
e gradual.
17501 0 T - - - -
1 B-1 SM Quaternary Alluvium (Qal); SILTY SAND, light gray, slightly
<117 i moist, fine to coarse grained sand
_7 “ 7T mt1l] 5 | 16 ] 6 | SC | CLAYEY SAND, medium dense, dark brown, moist, fineto
/ 15 coarse grained sand
_ / 28
1745{ 5 7 _ — _
R-2 N 25 Granitic Bedrock (Kgr); Highly weathered, recovered as:
| 50/6" Well-gradded SAND with SILT, dense, dark grayish brown,
moist, fine to coarse grained sand
17401 10 . .
R-3 E 20 116 10 Severely weathered, recovered as: SILTY SAND, dense, light
_ 50/6" brown, moist, fine to coarse grained sand
17351 15 . . .
R-4 24 Highly weathered, recovered as: Well-graded SAND with SILT,
50/6" dense, light gray, slightly moist, fine to coarse grained sand
n ] Drilled to 16' Sampled to 16" Groundwater not encountered
_ L Backfilled with cuttings
17301 20— =
17251 25— =
1%%&-PL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-6

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1743'
Location See Boring Location Map Sampled By JTD
7]
c o ‘,, I° 212 | o2 é~ SOIL DESCRIPTION %
(] ~ a— [}] ns [72] - UW)
%"d':' "5_5 -g_m ° 2 ES ‘é Cu- | 2E '—“o This Soil Description applies only to a location of the exploration at the =
Py o o = o< DO n o o= . . L . ., =
>0 | o (o = =3 =5 QQ | =+ | Z¢n | time of sampling. Subsurface conditions may differ at other locations o
Q2 a ) = £ m? > 2 g 0> | and may change with time. The description is a simplification of the o
w < © = by o : o
(7)) [ QO | »~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 ARNE SM Quaternary Alluvium (Qal); SILTY SAND, light brown, slightly
<117 || moist, fine to coarse grained sand
17401 _7 TTTT T RY 'E_ 17 | 121 | "8 | SC | CLAYEY SAND, dense, dark brown, moist, fine to coarse
/ 50/6" grained sand
N
R-2 50/6" Granitic Bedrock (Kar); Highly weathered, recovered as: SILTY
_ L SAND, dense, light brownish gray, slightly moist, fine to
coarse grained sand
1735 — =
10 R-3 ﬁ 37 128 6 Moderately weathered, recovered as: Well-graded SAND with
_ 50/3" SILT, dense, dark grayish brown, moist, fine to coarse
grained sand
1730+ = u
15 7N R-4 50/6" Well-graded SAND, dense, gray, moist, fine to coarse grained
_ L sand /_
_ L Drilled to 15.5' Sampled to 15.5' Groundwater not
encountered Backfilled with cuttings
1725 — =
20— =
1720+ — u
25— =
1715+ — u
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-7

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1743'
Location See Boring Location Map Sampled By JTD
7]
c o ® I° 212 | o2 é~ SOIL DESCRIPTION G
o N = [V] ns n = W(D_
F=hT ‘5_5 <o ° 2 ES ‘é Cu- | 2E c—“Q This Soil Description applies only to a location of the exploration at the .,l__
Se| g0 | §9 | 2 a2 | 8= | 88| .28 | O | time of sampling. Subsurf dit differ at other locati 5
u. o © = g =5 |02 oE | =u | time of sampling. Subsurface conditions may differ at other locations
Q2 a ) = o | > S0 0> | and may change with time. The description is a simplification of the 3
[TT] <L © = o P . o
(7)) [ Oo|lwn actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 B-1 42 | SM/SC| Quaternary Alluvium (Qal); SILTY to CLAYEY SAND with RV
_ i GRAVEL, light brown, slightly moist, fine to coarse grained
sand
_ . n R=18
17404 | N\ R-1 12 120 6 Granitic Bedrock (Kgr); Highly weathered, recovered as:
25 Well-graded SAND with SILT, dense, light brown, slightly
_ 50 moist, fine to coarse grained sand
5 R2 M 506" 103 5 Well-graded SAND with SILT, dense, grayish brown, moist, fine
_ L to coarse grained sand
1735 — —
10 R3 M 505 Well-graded SAND with SILT, dense, dark grayish brown, moist,
_ L fine to coarse grained sand
1730+ — u
15 7N R-4 50/6" Well-graded SAND, dense, light gray, slightly moist, fine to
_ L coarse grained sand /—
_ L Drilled to 15.5' Sampled to 15.5' Groundwater not
encountered Backfilled with cuttings
1725 — —
20— —
1720+ — —
25— —
1715+ — —
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG LB-8

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1743'
Location See Boring Location Map Sampled By JTD
. 7]
c ,,, S 212 | o2 é~ SOIL DESCRIPTION B
S, | 5w | 2 g 2 o5 2 | 52|89 -
®O | 82 g_g’ 'g 2 ES ‘é 5"'5 = € | = | This Soil Description applies only to a location of the exploration at the —
>0 of (o b = 2; oo | 28 2,,, time of sampling. Subsurface conditions may differ at other locations o
2 a ) = £ o | > § g 0> | and may change with time. The description is a simplification of the 3
w < 3] = o P ) o
(7)) [ Oo|lwn actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 | 4 Quaternary Alluvium (Qal); Well-graded SAND with SILT, light
.7 gray, slightly moist, fine to coarse grained sand
B .' h |4 .
= -l I N xR N .
| | R- 118 5 SC CLAYEY SAND, medium dense, reddish brown, moist, fine to
1740 \
17 coarse grained sand
— 30
N
R-2 N 25 122 5 Granitic Bedrock (Kgr); Highly weathered, recovered as:
| r\ 50/5" Well-graded SAND with SILT, dense, dark grayish brown,
moist, fine to coarse grained sand
1735 — =
10 R3 MW 506" Well-graded SAND with SILT, dense, dark grayish brown, moist,
_ L fine to coarse grained sand
1730+ — u
15 N "
7N R-4 50/5 no recovery
_ L Drilled to 15.5' Sampled to 15.5' Groundwater not
encountered Backfilled with cuttings
1725 — =
20— =
1720+ — u
25— =
1715+ — u
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG P-1

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1750'
Location See Boring Location Map Sampled By JTD
7]
c o " I° 212 | o2 é~ SOIL DESCRIPTION %
(] ~ a— [}] ns [72] - UW)
%"5 ‘5_5 -g_m 'g 2 ES ‘é 5"'5 2t '—“o This Soil Description applies only to a location of the exploration at the :
So | g0 | g9 = [=3 0= | Qa | .28 | O | time of sampling. Subsurface conditions may differ at other locations °
w| luw | B4 | me© ot | =2 ping. —Los 18 may diier at o1ne
< (=] 0] E g m L | > =6 0> | and may change with time. The description is a simplification of the 8_
w N [ Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
e gradual.
17501 0 - - — -
SM SILTY SAND, light brown, slightly moist, fine to coarse grained
_| || sand, Quaternary Alluvium (Qal); SILTY SAND, light brown,
slightly moist, fine to coarse grained sand
Granitic Bedrock (Kgr); Moderately weathered, recovered as:
_ L Well-graded SAND with SILT, grayish brown, slightly moist,
fine to coarse grained sand
17451 5— u
17401 10— =
] S-1 X 31 Well-graded SAND with SILT, dense, dark grayish brown, moist, -200
H 50/4" fine to coarse grained sand
n ] Drilled to 12" Sampled to 12' Groundwater not encountered
_| L Backfilled with cuttings
17354 15— —
17301 20— =
17251 25— =
1%%&-PL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG P-2

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1750'
Location See Boring Location Map Sampled By JTD
. 7]
. wl o | 22 | o2l SOIL DESCRIPTION 2
) Q ) =z £l '® .| 0N )
| S c o 4 T} c S © ., ) L. , i . [
®O | 82 9_87 3 2 ] 85 | #S | =0 | This Soil Description applies only to a location of the exploration at the —
>£ 0,_‘,‘_’ (o b= =3 2; [a)-% gﬁ "_Jw time of sampling. Subsurface conditions may differ at other locations o
2 o (G) E g m? > = g 0> | and may change with time. The description is a simplification of the 8_
w N [ Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
175010 7 SC Quaternary Alluvium (Qal); CLAYEY SAND, reddish brown,
_ //// L slightly moist, fine to coarse grained sand
_ N\ L Granitic Bedrock (Kgr); Highly weathered, recovered as:
Well-graded SAND with SILT, grayish brown, moist, fine to
_ L coarse grained sand
17451 5—
_ N\ S-1 % 17 Well-graded SAND with SILT, dense, dark grayish brown, moist,
H 50/5" fine to coarse grained sand
n ] Drilled to 8' Sampled to 8' Groundwater not encountered
17404 10— L Backfilled with cuttings
17354 15— —
17301 20— —
17251 25— —
1 J
gi?llPL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



GEOTECHNICAL BORING LOG P-3

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1756'
Location See Boring Location Map Sampled By JTD
7]
c o U, o 212 | o2 é~ SOIL DESCRIPTION G
(] ~ a— [}] ns [72] - - UW)
%"5 ‘5_5 -g_m ° 2 ES ‘é Cu- | 2E '—“o This Soil Description applies only to a location of the exploration at the =
Py o o = o< DO n o (& . . i . ., =
>0 | o (o = =3 =5 QQ | =+ | Z¢n | time of sampling. Subsurface conditions may differ at other locations o
2 o (G) E S m > 25 *0> | and may change with time. The description is a simplification of the o
w < © H =0 =) b b ; o
(7)) [ Q | O~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
0 e ] L1 __ 1 _SM | Quaternary Alluvium (Qal); SILTY SAND with GRAVEL, light .
1755+ — 7 = SC-SM| | _gray, slightly moist, fine to coarse grainedsand _ _ _ _ _
) / SILTY, CLAYEY SAND with GRAVEL, dark brown, moist, fine to
—. / — coarse grained sand with fine gravel
7
Y Granitic Bedrock (Kgr); Well-graded SAND with CLAY (or
_ L SILTY CLAY), light brown, moist, fine to coarse grained sand
5 ] Well-graded SAND with SILT, gray, moist, fine to coarse grained
17501 R sand
10— =
1745 — S-1 ¥ 17 Well-graded SAND with GRAVEL, dense, light gray, slightly
N 50/5" moist, fine to coarse grained sand with fine gravel
n ] Drilled to 12" Sampled to 12' Groundwater not encountered
- L Backfilled with cuttings
15— =
1740 — =
20— =
1735 — =
25— =
1730+ — =
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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GEOTECHNICAL BORING LOG P-4

Project No. 11227.019 Date Drilled 8-12-19
Project Meridian Logged By JTD
Drilling Co. California Pacific Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - 140lb_- Autohammer - 30" Drop Ground Elevation _ 1755'
Location See Boring Location Map Sampled By JTD
7]
c o U, I° 212 | o2 é~ SOIL DESCRIPTION %
(] ~ a— [}] ns [72] - UW)
%"5 ‘5_5 '5_87 'g 2 ES ‘é 5"'5 2t '—“o This Soil Description applies only to a location of the exploration at the :
>0 of (o b = 2; oo | 28 "_Jw time of sampling. Subsurface conditions may differ at other locations o
< (=] 0] E g m L | > § g 0> | and may change with time. The description is a simplification of the 8_
w N nd_-\ a Q | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
S
17551 0 A ) SW-SM|_ Quaternary Alluvium (Qal); Well-graded SAND with SILT and
s )14 L GRAVEL, grayish brown, slightly moist, fine to coarse grained
L sand with fine gravel
—H2. 21 — Well-graded SAND with SILT, dark brown, moist, fine to coarse
5|3 grained sand
p— . P —
sl
Ry
17501 5 Granitic Bedrock (Kgr); Highly weathered, recovered as:
| L Well-graded SAND with SILT, dark brown, moist, fine to
coarse grained sand
17451 10— =
S-1 Well-graded SAND with SILT, grayish brown, moist, fine to -200
coarse grained sand
n ] Drilled to 12" Sampled to 12' Groundwater not encountered
_| L Backfilled with cuttings
17404 15— =
17351 20— =
17301 25— =
1 J
g%j;IIPL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Page 1 of 1



LOG OF EXPLORATORY BORING

/21408

Sheet 1 of 1
Project: LNR/South Campus Boring No.: 8-13
Project Number:  §7100-01 Drilter: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 216108 Hammer Wt / Drop:  1401b / 30in
Logged By: SMwW Ground Elev. [ft]: 1741.0
o . Standard Shelby ¥ Water Level
g §’ sl o o X ..;.‘ Split Spoon Tube T ATD <
SESE 2|l £ (5588 - 7| Bulk Static Water 8| 3§ | Remarks
% - @' g % § S 3& E Calitgenia Sample ¥ Table § -
3|3 ola o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Undocumented Artificial Fill (Afu): MAX
1740 Clayey SAND (SC): Mottled gray-brown, damp, medium
79 | 114 dense, some fine sand, slight micaceous, some caliche
' stringers, pinhole porosity.
i | Siity SAND (SM); Light brown, moist, medium dense, | .

— 1730

HE BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCLGET

)
RS ih

M
o i g o
SRR R il

3.2 131

13.21 122 \\micaceous‘ grades o bedrock, yellow-orange, damp,

severely weathered, friable.

Val Verde Tonalite (Kvt):

Recovered as poorly graded sand.

@ 15 Feet: Slightly to moderately weaathered.

Bedrock: Yellow-orange, dry, severely weathered, friable,

Total Depth = 16 Feet 6 Inches

Caving Encountered at 12 Feaet 6 Inches
Groundwater Encountered at 13 Feet 6 Inches
Perforated Pipe and Gravel Instalied on 2-6-08 for
Parcolation Testing

o &




LOG OF EXPLORATORY BORING Sheet o s 1

Project: LNR/South Campus Boring No.: B-14
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 216/08 Hammer Wt. / Drop: 1401b / 30in
Logged By: SMW Ground Elev. [ft]: 1746.0
© i Standard Shelby < Water Level

= 2lal . Tz Split Spoon Tube - ATD c
szl 25| 5 |55|2 5 a = ol
sEbEl 2|e| £(385|8 S ] Bulk Static Water K Remarks
[% 3 gl el 2 2E L;& B California >A Sample ¥ Table 3° -

Q| ® ola [
| SOIL DESCRIPTION and CLASSIFICATION (USCS)

Undocumented Artificial Fill {Afu):
—1745 4 Silty SAND (SM): Light brown, dry, very dense, slightly
¢ micaceous, pinhole porosity, caliche stringers.
i TEHE 16
0 3l E 25 | 74 | 122
1.4 50/5"
- 5~..
0 T | Val Verde Tonalite (Kvt):
- 28 Bedrock: Yellowish-orange, severely weathered, weak.
s0/4+| 78 | 180 | Quartz vein in tip of shoe: milky white, fractured, fractures
lined with yellow-orange clay.
= 10_
1735 A
I 1 25 | =4 | 132| @ 12 Feet: Light gray, weak to friable. Recovered as poorly
4 50/5 graded sand.
1
L 15— |
1730 - v,

SEW |sors

Total Depth = 17 Feet 11 Inches
Groundwater Encountered at 16 Feet 2 Inches
Caving Encountered to 13 Feet

A3 BA TP 07100-01 LNR _SOUTH CAMPUS BORING LOGS GPJ ZKCI GDT 4/21/08
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Sheet 1 of 1

LOG OF EXPLORATORY BORING

H8 BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCIGDT 4/21/08

Project: LNR/South Campus Boring No.: B-15
Project Number:  07100-01 Driller: 2R Driiling
Drilt Type: Hollow Stem Auger
Date Drilled: 2/6/08 Hammer Wt. / Drop:  140lb / 30in
Logged By: Sviw Ground Elev. [ft]: 1750.0
3 Standard Shelby Water Level

g §’ § 5 oR| 2 ﬂSplit Spoon Tube v ATD S
B = %5 |55 8 o 1}
sSEbE 2|el £ 5528 I Bulk Static W. GE|8F| Remarks
S585 5 8] 5 EEd 8 Mcamna [, ¥ Salewa §2| 58

o8 Qla a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
y | Topsoil (No Map Symbol):
3 / » Clayey SAND (SC): Light brown, damp, caliche stringers.
i 7/ 19 [106]121|
39 Val Verde Tonalite (Kvt):
s - Bedrock: Yellowish-orange, moderately weathered, weak.
Recovered as poorly graded sand.
i T
| 30 | 5.8 | 135
50/4"
1740107 30 | 45| 127| @ 10 Feet: Light brown,
] Il 50/5"| ™
~1735 15— )
25 15 Feet: Light gray.
N 50/5" @1sF on grey

Total Depth = 15 Feet 11 Inches
No Groundwater Encountered
Backfilled with Cuttings

5 B g
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LOG OF EXPLORATORY BORING Eroct 1 oF 7

Project: LNR/South Campus Boring No.. B-16
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/6/08 Hammer Wt. / Drop:  140Ib / 30in
Logged By: SMwW Ground Elev. [f]: 1752.0
) Standard Shelby Y Water Level

£ §' § s m;j’, 2 ‘ Split Spoon Tube ~ ATD S
Eg %‘g 2 Lg_ g %S §§ - <] Bulk v Static Water Ez E% Remarks
2 lo |8l 3|25 E Sl M Sample ~ Table S =

oM P Ola a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Older Alluvium (Qoal):
o Clayey SAND (SC): Red-brown, damp, very dense, slightly

Val Verde Tonalite (Kvt):
Bedrock: Light brown, moderately weathered, moderately
strong. Recovered as silty sand.

50/6"| 4.7 | 121 | (@ 5 Feet: Light brown, severely weathered, friable.

450/6°| 3.4 | 124 | @ 10 Feet: Yellow-orange, weak.

F50/6"| 3.6 | 117 |__@ 15 Feet: Light gray, maderately weatherad, weak.

Total Depth = 15 Feet & Inches
iNo Groundwater Encountered
Backfilled with Cuttings

i1

= lErmon 5
K ".E*R:C&f?'?l‘mmik =




LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-27
Project Number:  37100-01 Driller: 2R Dilling
Drill Type: Holiow Stem Auger
Date Drilled: 218107 Hammer Wt. / Drop:  1401b / 30in
Logged By: SMW Ground Elev. [ft]: 1752.0
o i Standard Shetby Y Water Level i
- g1l . Tl 2 Split Spoon Tube ~ ATD =
s |z [2|2 & |5%d < 0
SESE £ |2 % 25|28 E Californi Bulk ¥ Static Water ;mz 9% Remarks
oo|e glEl 3|25 LA Sample ~ Table S =
O|d ola a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Val Verde Tonalite (Kvt):
. . T Bedrock: Pink-gray, dry, completely weathered, weak,
22 | 67 | 127 | rootlets towards top of sample. Recovered as silty sand.
— 1750 50557
I SREBRs05°| 4.7 | 122 @ 5 Feet: Brown-gray, damp towards top of sample.
4 Recovered as poorly graded sand.
\ :
—-1745 4
i 109 50/6° 3.6 | 118 | @ 10 Feet: Damp, quartz-rich layer: tan, damp, hard,
poorly cemented, contains yellow-brown 1mim clay seams,
fine grained.
1740
i
12 50/8" @ 15 Feat: Yellow-gray, dry, severaly weathered, friable.

AS BA TP UF100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCI GDT 4/21/08

Total Depth = 15 Feet 6 Inches
No Groundwater Encounterad
Backfillad with Cuitings




LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project; LNR/South Campus Boring No.; B-28
Project Number:  $7100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 218108 Harmmer Wt. / Drop:  140tb J 30in
Logged By: SMwW Ground Elev. [ft]: 1741.0
3 Standard Shelby 7 Water Level
< _8[’ § - o= =‘ Split Spaon Tube - ATD . S
= _|s o =1 5 |58 Ll afl
SEIGE E (2| 2 |52 0d . 7| Bulk Static Water 2| 93 Remarks
% a @ g' % 720'% gg California >A S:mple &= Table ‘§ -
ORI ola (s
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Recent Alluvium (Qal):
25 Clayey SAND (SC): Brown, moist, dense, micaceous,
20 | 84 | 131 [wrootiets, medium sand. Va
50/5" Val Verde Tonalite (Kvi):
Bedrock: Brown-green, severely weathered, weak.
Recovered as poorly graded sand.
B 53}55._ 49 | 137 | @ b5 Feet: Brown-green, severely weathered, weak,
50/6" 3.3 | 110 @ 10 Feet: Yellow-gray. Recovered as silty sand.
MAX
T 1 o

H& BA TP G7100-01 LNR_SOQUTH CAMPUS BORING LOGS GPJ ZKC! GD1 4/21/08

TR

@ 15 Feet: Light gray.

‘ Total Depth = 15 Feet 4 Inches
Mo Groundwater Encounterad
Backfilled with Cuttings
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LOG OF EXPLORATORY BORING Sheet 1 oF |

Project: LMNR/South Campus Boring No.: B-29
Project Mumber:  07100-01 Driller: 2R Drilling
Grill Type: Hollow Stem Auger
Date Drilled: 2/8/08 Hammer Wt. / Drop:  140ib/ 30in
Logged By: Shw Ground Elev. [ft]: 1749.0
Standard Shelby 7 Water Level
- 28| . Tz ‘ Split Spoon Tube ~ ATD 5
3 5 > = 2 g%" 2 31:' o
SE|SE = |2| = (85|88 - Bulk Static Wat FRANGE Remarks
L% 8 3 E‘ a? § 5 il& E California ngple = Ta?)llg o %“ =
oS ola a
| SOIL DESCRIPTION and CLASSIFICATION {USCS)
Qs Older Alluvium {Qoal):
i sl 43 | 122 Siity SAND (SM): Red-brown, moist, very dense,
g “ - micaceous, pinhole porosity, some rootlets. Va
i Val Verde Tonalite {Kvt):
Bedrock: Brown-gray, moderately weathered, slightly weak.
Recovered as poorly graded sand.
1745
i ° 55;‘;1 J 42 | 129| @ 5 Fest: Yellow-gray, moderately weathered, friable.
— 1740
- 10
20 ;
i sost| 53 | 129
= 1735 |
g [
i 191118 @15 Feet Recovared as silty sand.
|-
7
— 1730
i 20 35 20 Faot | 5
e @ 20 Feet: Light gray

Total Depth = 20 Feet 9 Inches
No Groundwater Encountered
Backfilled with Cuttings

HS BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCI.GDT 4/21/08
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LOG OF EXPLORATORY BORING

Sheet 1 of 1

HS BA TP 0710001 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKC| GDT 4/21/08
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Project: LNR/South Campus Boring No.: B-30
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 218108 Hammer Wt. / Drop:  440ib / 30in
Logged By: SMwW Ground Elev. [ft]: 1746.0
f Standard Shelby 7 Water Level
- 2. | ,F2 V) Split Spoon Tube ~ ATD 5
'(%Hg,._.ﬂ . CI15%| 2 Tl g
EE 2|2 z|25|28 —— < Bulk Static Wat 32| 9 Remarks
% a 3 E % 29 5 DE.& ECanforma S:mple = Ta?)llg o io‘) —E
G > ola e
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsail:
Clayey SAND (SC): Red-brown, slightly moist, loose,
micaceous, some rootlets in upper 8", pinhole porosity.
4 ° Grades to bedrock in lower 8",
§.2,143| 14| Val Verde Tonalite (Kvi):
2t Bedrock: Yellow-orange, dry, compleiely weathered,
friable. Recovered as poorly graded sand.
4 18 @ 7 Feet: Pink-gray, severely weathered, weak.
D@ 22 |65 | 120
450/5"
13 2 ' -gray, seve ered .
d 25 | 76l @ 12 Feet: Brown-gray, severely weathared, weak
450/4"
¥
8 - @ 17 Feet: Quartz-rich layer: yellow-gray, wet, paorly
]5| ~cemented, fine grained.
Total Depth = 18 Feet 8 inches
Groundwater Encountered at 16 Feet 10 inches
(After 10 min. 17 Feet 9 Inches)
Backfilled with Cuttings
el S~ e A =SE- R ~E- = | PR
e e B o




LOG OF EXPLLORATORY BORING

Sheet 1 of 1

Project: LNR/South Campus Boring No.: B-31
Project Number:  07100-01 Driller; 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilted: 2/8/08 Hammer Wt. / Drop:  1401b / 30in
Logged By: SMW Ground Elev. [ft]: 1762.0
|8 Standard Shelby v Water Level

. 28| . o |2 ‘ Split Spoan Tube ~ ATD c
2 g B ~ 152 gff &ic: a2
SEISE| = (2| 2 |z2g|8 I Bulk ¥ Static Water ERAREE] Remarks
1% B @ *E?- % §o S g& E California Sample = Table é ~li-

S| d Sla o
S0IL DESCRIPTION and CLASSIFICATION (USCS)

-1760

HS B4 TP 07100-01 LWR_SOUTH CAMPUS BORING LOGE . GPJ ZKCLODT 4/21/08

g

Topsoil (No Map Symbol):
Silty SAND (SM): Light brown, moist, dense, micaceous,
P9 5050 17-4| 118 [~earthy, pinhale porosity, rootlets.

Val Verde Tonalite (Kvt):
Bedrogk: Yellow-brown, complately weathered, weak.
Recovered as poorly graded sand.

>4 505" 32 | N7 | @ 5 Feet: Yellow-gray, severely weathered, friable.

y 56/4 23 129 @ 10 Feet Light gray, moderalely weathered, weak.
1750
35 —
50/3" @ 15 Feet: Moderately strong.

Total Depth = 15 Faat 9 Inches
No Groundwater £ncountered
Backfilled with Cuttings
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LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B8-32
Project Number:  07100-01 Driller; 2R Dritling
Drill Type: Holiow Stem Auger
Date Drilled: 2/8/08 Hammer Wt. / Drop: 1401k / 30in
Logged By: SMW Ground Elev. [ft]: 1764.0
@ R Standard Shelby 7 Water Level _
s é" gl 5 0 =2 Split Spoon Tube ATD s
ig kg 2 % 215%5/3% I 5] Bulk ¥ Static Water EE 8F|  Remars
% a @ % % § E au E California Sample ~ Table g [
3|S ala a
S0IL DESCRIPTION and CLASSIFICATION (USCS)
Val Verde Tonalite (Kvt}: o R
; - 7 Bedrock:Brown-gray, severely weathered, completely
a9 | 47 | 134 | weathered in upper 6 inches, moderately strong.
i ] 50/5' Recovered as poorly graded sand.
—1760
%3 20 1 951431 | @ 5 Feet Brown-green, moderately weathered, severely
A50/5 weathered in upper 6 inches.
— 1755
0] 8 125 103| @10 Feat Lightgray.
|
— 1750 §
15~ 20
7 MY

ri§ §A TP 07106-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCi GDT 4/21/08

Total Depth = 15 Feet 9 Inches |
Mo Groundwater Encounterad
Backfilled with Cuttings
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LOG OF EXPLORATORY BORING ST=ct o510
Project: LNR/South Campus Boring No.: B-33
Project Number:  07100-01 Driller; 2R Drilling
Drilt Type: Holiow Stem Auger
Date Drilled: 2/8/08 Hammer Wt. / Drop:  140ib / 30in
Logged By: SMw Ground Elev. [ft]: 1756.0
o i Standard Shelby ¥ Water Level
g § el . < %‘ Split Spoon Tube ~ ATD s
Q2 = = <o e
sERE £|e| 2(25|88 o 5] Bulk ¥ Static Water %E 88| Remars
= e gl 2|25l E California N Sample ~ Table g =
G ola o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
% Topsoil: ‘ _
1755 ' ; - Clayey SAND (SC): Red-brown, slightly moist, very dense,
o4 | 10.2] 124 | \micaceous, rootlets in upper 6 inches, fine to medium /_
g 45 | | \grained. Grades to bedrock for last 8 inches. ‘
-l VYal Verde Tonalite (Kvt):
Bedrock: Brown-gray, severely weathered, dry, moderately
N strong. Recovered as poorly graded sand.
57 30 |51 |120| @ 5 Feet Yellow-green, damp, slightly weak. Recovered
NPTV 77 s i as silty sand.
A8
107 POz 3.2 @ 10 Feet: Crthoctase(?) vein: light tan, dry, strong, fresh,
- 1745 fracturad, some fractures lined with yellow clay.
|
572 58;53,, @ 15 Feet: Brown-gray, moderately weathered, moderately
[ i I —\strong. Recovered as poorly graded sand. Va
Total Depth = 15 Feet 2 inches
No Groundwater Encountered
Backfilled with Cutlings
]
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LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-34
Project Number:  37108-01 Driller: 2R Drilling
Drilt Type: Hollow Stem Auger
Date Drilled: 2/8/08 Hammer Wt. / Drop:  140lb / 30in
Logged By: SMW Ground Elev. [ft]: 1760.0
o © o Standard Shelby ¥ Water Level )
s | g S n | o= %‘ Split Spoon Tube ATD é .
SE RE %_ = % z—’g §E¢ E Californi Bulk ¥ Static Water Ez ﬁ 2 Remarks
& la FIEl @ |25 alifornia Sample ~ Table B B
Ole Ola a
[ SOIL DESCRIPTION and CLASSIFICATION (LISCS)

1745 15—

— 1740 20—

oi3 gA TP 0710601 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCI GDT 4/21/08

PR s s

B

50/3" 2.4

20
50/4"

130

111

11

Topsoil (No Map Symbol):

Clayevy SAND (SC): Red-brown, moist, dense to very
| \dense, micaceous, rootlets.

Val Verde Tonalite {Kvt):

Bedrock: Yellow-brown, friable, completely weatherad,
Recovered as poorly graded sand.

@ 1 Foot 9 Inches: Severely weatheread.

@ 5 Feet: Yellow-gray, moderately weathered, friable.

@ 10 Feet: Light gray.

@ 15 Feet: Increased mica content towards top of sample

Racovered as silty sand.

@ 20 Feet: Yellow-gray. Recovered as poorly graded sand.

Total Depth = 20 Feet 10 Inches
No Groundwater Encounterad
Backfilled with Cuttings
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LOG OF EXPLORATORY BORING

Sheet 1 of 4
Project: -MR/South Campus Boring No.: 8-35
Project Number:  §7100-01 Drilter; 2R Drilling
Drill Type: Holiow Stem Auger
Date Drilled: 218108 Hammer Wt. / Drop:  1401b ] 30in
Logged By: SMW Ground Elev. [ft]: 17870
® ; Standard Shelby Y Water Level
c 2| al . SIS Spiit Spoon Tube ATD <
I O I I ) ol gn
SEISE (2| 2 12588 Bl e </ Bull Static Wate TE| S§| Remarks
PEEEEIE § B S e [, T SV 35 38
SOIL DESCRIPTION and CLASSIFICATION (USCS)
/ Val Verde Tonalite (Kvt): o
- wil Bedrock: Red-brown, completely weathered, weak.
() 11 | a7 |121| Recovered as poorly graded sand.
— 1755 % s |
i 50/6"| 3.7 | 1201 (@ 5 Fest: Yellow-green, severely weathered, moderately
) strongd.
— 1750 ’
S\«
a2
i NA
2
i ‘\\4: g5, 37 1m
///”/ so/a|
N
NN
1745 @
>
¢
INS
%
E §é« 35 D 15 Feet Yello .
.4/*:,4:- i @ 15 Feet: Yellow-gray
>
- 1740 .\/,gf
N
M
K §‘//
<
Z=50/4° 2.9 | 115 | @ 20 Feet: Light gray.
1735
i 25 50/5" @ 25 Feet: Brown-green, 2mm-wide red-brown clay seam
\in tip of shoe. /_
Total Depth = 25 Feet 5 Inches
Mo Groundwater Encountered
Backfilled with Cuitings
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LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-36
Project Number:  07100-01 Driller; 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop:  140ib / 30in
Logged By: SMw Ground Elev. [ft]: 1752.0
° - Standard Shelby Y Water Level
g §’ gl 5 NS ey Split Spoon Tube ~ ATD H
= _ 1S . Fl % [55 2 Ll o
SEIRE £ 2| £(85 83 P 7| Bulk Static Wat 88| 98| Remarks
SEEEE | B (B S pqcaene [N, e 5 8
] |8 gla Q.
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoil (No Map Symbol):
. g Silty SAND (SM): Light brown, slightly damp, very dense,
2 | 58 | 125 [\Rinhole porosity, rootlets, fine-grained sand.
—1750 A a7 | Val Verde Tonalite (Kvt):
] Bedrock: Pink-gray, severely weathered, weak. Recovered
1 as poorly graded sand.
B 7
I 7 22 |65 |132| @ 5 Feet: Brown-green, severely weathered, moderately
. 4 50/6 strong.
—1745 N
I N,
10 40 | 541131 @ 10 Feet Yellow-green, moderately weathered,
i i 50/5 moderately strong.
—1740 -
i 157 > gg @ 15 Feet: Light gray, slightly weathered.
i N {5005
N Total Depth = 16 Feet 5 inches
z No Groundwater Encountered
f_ Backfilled with Cuttings
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LOG OF EXPLORATORY BORING

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-37
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Holtow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop:  140lb / 30in
iLogged By: SMw Ground Elev. [ft): 1760.0
[ ° i Standard Shelby v Water Level .
c glal . S Split Spoon Tube ~ ATD <
S |s 212 © %:‘ [ & o
SERE £(2| £|85(88 B cattor Bulk g Static Water B3| 85| Remarks
e EHEREHE SE Sample * Table 3T 7F
(GHIP Q|a o
SOIL DESCRIPTION and CLASSIFICATION (USCS)

- 9
s 14 | 8.1 |
/¥ 4 18
N
— 1755 5— 50/8"| 5.3
&
—1750 10— 50/6"| 5.0
— 1745 15— el 50/5°| 3.0
i N
1740 20—\ 50/6"

122

118

117

116

Topsoil (No Map Symbol):

Clayey SAND (8C): Red-brown, slightly moist, medium
dense to dense, micaceous, rootlets in top 6 inches,
pinhole parosity.

Val Verde Tanalite (Kvi);

Bedrock: Yellow-gray, damp, severely weathered, weak.
Recovered as poorly graded sand.

@ 5 Feet: Brown-green, severely weathered, moderately
strong.

@ 15 Feet: Light gray, moderately weathered.

Total Depth = 20 Feet 8 Inches
No Groundwater Encountered
Backfilled with Cuttings
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HS BA TP 0710001 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKC| GDT 4722108

LOG OF EXPLORATORY BORING e T o [
Project; LNR/South Campus Boring No.: B-38
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop: 1401k / 30in
Logged By: SMw Ground Elev. [ft]: 1751.0
- . Standard Shelby ¥ Water Level
c _8; gl s o= = Spiit Spoon Tube ATD 5
Se5el 2| ¢ |25(5% <7 Bulk Static Wat 5% 88| Remars
= El |2 @2 . . g2l
5185 52| 3 |g2|0% Mcaroma <] SN0 T e 3= e
w e @ [ o
O] 7s) ol _ a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
| Val Verde Tonalite (Kvt):
L1750 - Bedrock: Brown-gray, dry, moderately weathered,
37 | 49 | 135 | Moderately strong. Severely weathered in upper 6 inches,
i 50/5" pinhole porosity. Recovered as poorly graded sand.
7 i 505" 5.0 [ 107 | @ 5 Feet: Yellow-gray, weak
—1745
- 10 ¢ « i |
50/3"| 6.5 | 101 1+ @ 10 Feet: Seversly weathered. Recovered as silty sand. /7
Total Depth = 10 Feet 2 Inches
Practical Refusal
No Groundwater Encountered
Bacldilled with Cuttings
.___,_.._-..._._.._._[__ — i - Ve = RO I H
e AR g @ g
s Bganiinaly it g | ftm o S,
e e . -
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LOG OF EXPLORATORY BORING

S BA TP 07100-0% LNR_SOUTH CAMPUS BORING LOGS.GP) ZKCILGDT 4/24/08

Sheet 1 of 1
Project: LNR/Scuth Campus Boring No.: B-39
Project Number:  07100-04 Driller: 2R Dritling
Drill Type: Holiow Stem Auger
Date Drilled: 2111/08 Hammer Wt. / Drop:  140lb / 30in
| Logged By: SMW Ground Elev. [fi]: 1765.0
. _ Standard Shelby 7 Water Level :
- g el . T2 Split Spoon Tube - ATD <
= |8 s =) % g:,: 2o a = o8
SEIGE £ |¢ £ (25|88 o Bulk Static Wat g2| 38| Remarks
ﬁ 5 g g o% §g Cé& ECahforma K ngple T Taillg = 'Z:g ~e
G| H Qla o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
% Topsoil (No Map Symboi):
i .._Clavey SAND (SC): Red-brown, moist, micaceous, rootlets.
Val Verde Tonalite (Kvt):
- 10 1143l 105 Bedrock: Brown-gray, severely weathered, slightly weak.
i 5043 Recovered as poorly graded sand.
—1760 5
I 50/5° 3.7 | 120 | @ 7 Feet: Yellow-gray, severely weathered, friable, dry.
i 7
- 1755 10—
soe| 32123 | @ 12 Feet: Light gray, moderately weathered, weak.
1750 15—
i 50/5" - .
Total Depth = 17 Feet 5 Inches
MNo Groundwater Encountered
Backiilled with Cuttings
o —— : B Pt B
B e o]
SAERSES S angnmibaaes




LOG OF EXPLORATORY BORING Shost 1 of 4

Project: LNR/South Campus Boring No.: B-40
Project Number:  07100-01 Driller: 2R Driiting
Drill Type: Hollow Stem Auger
Date Drilled: 211108 Hammer Wt. / Drop:  140lb / 30in
lLogged By: SMW Ground Elev. |ft]: 1770.0
. N Standard Shelby 7 Water Level

= 2lal . K2 Split Spoon Tube ~ ATD g
s s 1317 8|55 £l os
SEIGE < |2| = [Bg|28 - 7| Bulk Static Wat 82| 58| Remarks
E 8 § g 2125 cé.& E (Galifarnia M S:mple T Ta%llg e § ~r

CHIP Ola o
| | SOIL DESCRIPTION and CLASSIFICATION (USCS)

Val Verde Tonalite (Kvt):
s 4 Bedrock: Yellow-orange, completely weathered,
moderately strong. Recovered as silty sand.

14
25 [13.1( 108
i ] 50/4"

d 0 |.5]16| @7 Feet Yellow-gray, severely weathered, friable, dry.
i i 50/5 Recovered as poorly graded sand.

~1760 10

5(31')5 46 | 117| @ 12 Feet Yellow-gray, weak.

D
— 1755 15

35 @ 17 Feet: Light gray, moderately weathered, moderately
s 50/6" strong. -
Total Depth = 17 Feet 5 Inches
No Groundwater Encountered
Backfilled with Cuttings

HS BA TP O7300-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCI GOT 4121/08




LOG OF EXPLORATORY BORING

A5 Ba TP O7100-01 LNR_SCOUTH CAMPUS BORING LOGS GFJ ZKCLGDT 4/21/08

Sheet 1 of 1
Project: LNR/South Campus Boring No.: B-41
Project Number:  07160-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop:  140lb / 30in
Logged By: SMW Ground Elev. [ft]: 1767.0
" A Standard Shelby g Water Level R
c 2l . S Split Spoon Tube ATD .
e le |3 Pl e |52 a = o
SESE 22| £ |G5(|88 - 7| Bulk ¥ Static Water T2 B8 | Remarks
L_GEJ i g § 598 %3 BCallforma ’A Sample * Taole § e
Q 7)) dla a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
T 1 Topsoil (No Map Symbol):
20 Silty SAND (SM): Light brown, damp, dense, slightly
so/5] 90 | 120 \mlcaceous rootlets in upper & inches, earthy. /_
1765 Val Verde Tonalite (Kvt):
Bedrock: Pink-gray, dry, moderately weathered, weak.
Recovered as poorly graded sand.
5 49 125 @ 5 Fest: Yellow-green, severely weathered, weak.
1760 4
N
10 18 154130 @ 10 Fget: Yellgw-gray,‘damp,.severely weathered, weak,
g 50/8 upper 6 inches is more fine grained.
1755 -
i 57 53%.. 46 | tis | @ 15 Feel Slightly damp, moderately weathered.
" |
—1750 A
|
3 o |
!
20—& 25
5015
- 1745
A ING
T 50/5'| 3.5 | 124 | @ 25 Fest: Slightly weathered. pu
Total Depth = 25 Feet 5 Inches
No groundwater encountered
Backfilled with Cuttings
3 I : i g
wwmmu%;
- Nt P
wmg

M‘
Ch ey s

ioit




HS BA TP 07100:01 LWNR_SOUTH CAMPUS BORING LOGS GPJ ZKCI.GDT 4/21/08

LOG OF EXPLORATORY BORING

Sheet 4 of 1
Project: 1 NR/Sotith Campus Boring No.: B-42
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop:  140lb / 30in
Logged By: SMW o Ground Elev. [ft]: 1749.0
m g Standard Shelby ¥ Water Level )
- glal . |42 Split Spoan Tube ~ ATD g
2 £ S| Fl €5 =l 2 L ¥
SEIFE[Z 8| 2 25|88 _ | Buik Static Water 2L S8 Remarks
i i B E 5 |25 {;5 E SalifSmis N Sample T Table 3 ~F
Q (%) (SR a) o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoil (No Map Symbol): R
- 35 Silty SAND (SM): Light brown, damp, medium dense to
502 52 | 120 | \dense, micaceous, rootlets. /_
i iy Val Verde Tonalite (Kvt):
i Bedrock: Quartz-rich, tan, dry, poorly consolidated, very
fine grained. Recovered as sandy clay. MAX,
—1745 | GS
7] 50/4") 1.5 @ 5 Feet: Slight increase in grain size. Recovered as
8 poorly graded sand
&
[—1740
i 107 505" 3.0 | 122 | @ 10 Feet: Yellow-gray, moderately weathered, weak,
s increase in grain size, less quartz.
—1735 -
15 50/5"

~.@ 15 Feet: Light gray. piaal

Total Depth = 15 Feet 5 Inches
Mo Groundwater Encountered
Backfilled with Cuttings




=8 BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCLGDT 42108

LOG OF EXPLORATORY BORING Sk 1 of i
Project; LNR/South Campus Boring No.: B-43
Project Number:  97100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop:  1401b / 30in
Logged By: SMW Ground Elev. [ft]: 1754.0
ol © . Standard Shelby Y Water Level
c ol &l s |02 Split Spoon Tube T ATD &
a2l $ 155 2% oY
SEIZE| |2 228|823 . <] Bulk Static Water BE| S8 | Remarks
% (] 3 % c% 25 g& E California }A Sample . A Table § =
Q w Q0 o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
7 Topsoil (No Ma; mbol}:
/ Clayey SAND (SC): Red-brown, moaist, medium grained,
% micaceous, pinhole porosity.
a Val Verde Tonalite (Kvt):
. %g 73 | 131 Bedrock: Brown-gray, severely weathered, weak.
- 1750
L 5— N
o £
Total Depth = 7 Feet
Practical Refusal
No Groundwater Encountered
Backfilled with Cuttings
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4721108

25 BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPJ ZKCLG

LOG OF EXPLORATORY BORING Shest 1 of
Project: LNR/South Campus Boring No.: B-43A
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/11/08 Hammer Wt. / Drop:  140ib / 30in
Logged By: SMW Ground Elev. [ft]: 1754.0
@ ) Standard Shelby ¥ Waler Level ]
. gl . £z Split Spoon Tube ATD c |
s ls_| 2|7 & |5%E- e
SESE £|2| £ |55|28 g .. 7 Bulk Static Wat K Rernarks
$5E5 5 B 2 |20 5 Mo R, ¥ Saowee 37
O IF ola a
SOIL DESCRIPTION and CLASSIFICATION (USCS)
SEE B-43 FOR UPPER STRATA DESCRIPTION
—1750
5 -
505" 8.1 (123 | Val Verde Tonalite (Kvt):
Bedrock: Brown-gray, severely weathered, weak,
arange-brown oxidation. Recovered as poorly graded sand.
1745 A
10
i 1 50/5"| 45 [ 114} @ 12 Feet: Yellow-gray, damp, severely weathered, weak.
1740 >
16
T 38 @ 17 Eeat S allow-i]
P |sors @ 17 Feet Slightly yk,llow-nlghtgray_
Total Depth = 17 Feet 10 Inches
No Groundwater Encountered
Backfilled with Cuttings
o n*“““ﬁlr-.m,wﬂ'.ﬁp;‘-: o N T } . -
e
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LOG OF EXPLORATORY BORING Sheot 1 of 1

Project: LMR/South Campus Boring No.: B-44
Project Number:  07100-01 Driller: 2R Drilfing
Drill Type: Holiow Stem Auger
Date Drilled: 2/41/08 Hammer Wt. / Drop:  1401b / 30in
Logged By: SMw - Ground Elev. [ft]: 1742.0
© i Standard Shelby 7 Water Levsl

c lel . |,Fz Split Spoon Tube ~ ATD s
2.5 9 l5| % |35 s | o2
SEISE|IZ |2 2 |2g|&8 = Bulk ¥ Static Water B2 99| Remarks
210 | & g o |25 %‘“ E California Sample T Table g =1

[C] 1)) Ola n
SOIL DESCRIPTION and CLASSIFICATION (USCS)

s BA TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCI.GDT 4/21/08

- Topsoil (No Map Symbol):
4 ; Silty SAND (SM): Light brown, damp, medium dense,
| 0 L 10 163|105 | slightly micaceous, porous, rootlets. - 4.50
14
’ 57 R 12 155 | 133 | @ 5 Feet: Light brown, slightly damp, hard, slightly
N 5076 micaceous. /]
Val Verde Tonalite (Kvt):
—1735 A Bedrock: Yellow-green, severely weathered, weak.
Recoverad as poorly graded sand.
10 4 S0rd 5.2 | 124 | @ 10 Feetl: Yellow-gray, severely weathersed, weak.
' ' !
—1730
|
B
15_\ g& @ 15 Feet: Light gray, moderately weathered, moderately
50/4"

— —. strong. /1
Total Depth = 15 Feet 11 Inches
No Groundwater Encountered
Backfilled with Cuttings

R e




LOG OF EXPLORATORY BORING Sheet 1 of 1

HS BA TP 0710001 LNR_SOUTH CAMPUS BORING LOGS.GFJ ZKCILGOT 4/21/08

Project: LNR/South Campts Boring No.: B-45
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilied: 2/11/08 Hammer Wt, / Drop:  140ib / 30in
Logged By: SMwW Ground Elev. [ft]: 1737.0
- Standard Shelby ¥ Water Level )
< g8l . [.E|2 4 $plit Spoon Tube  ATD g
o - - £ 52 @ a 7]
TEig 2|ul| @ ﬁc 5% - <1 Bulk Statlc Wat 55 R Remarks
g 8 Jé' g 5 5% 3& E California S:mple . Tailg o éu ~P
(G I ola a
SOl DESCRIPTION and CLASSIFICATION (USCS)
Val Verde Tonaliite (Kvt):
- 13 Bedrock: Brown-gray, slightly moist, completely weathered,
30 | 53 | 135 | weak Recovered as poorly graded sand.
— 1735 b 50/3"
|. 4
[ 5 58/‘2 471135 @ 5 Feet Brown-green, slightly moist, severely weathered
—-1730
I 10 50/5" 33 [ 116 [ @ 10 Feet Yellow-gray, maderately weathered.
-1725 A
- 4
B 505"| 2.5 | 122 | @ 15 Feet: Light gray.
5
— 1720 S
0055 @ 20 Feet: Yellow-gray.
Total Depth = 20 Feet 5.5 Inches
No Groundwater Encountered
Backfilled with Cuttings
| _— S OO | W E—
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LOG OF EXPLORATORY BORING

WS Ba TP 07100-01 LNR_SOUTH CAMPUS BORING LOGS GPJ ZKCLGDT 4r08

Sheet 1 of %
Project: LNR/South Campus Boring No.: B-46
Project Number:  07100-01 Drilier; 2R Drilling
Drill Type: Holiow Stem Auger
Date Drilled: 2112/08 Hammer Wt / Drop:  140lb / 30in
Logged By: SMW Ground Elev. [ff:  1767.0
" . Standard Shelby ¥ Water Level )
= 2lal. |F|2 Split Spoon Tube - ATD .
2 _|s S| F SI15%2e Ll a2
SEITE (2| 2 195|B3IBA i < Bulk Static Water 2| 98| Remarks
Tl g % 3|25 ‘;& Salifomi M Sample T Table é =
(O] 0 Qlo o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoil (No Map Symbol): '
. 25 - Silty SAND (SM): Red-brown, moist, micaceous, rootlets. ,_I
soer| 34 | 120 | Val Verde Tonalite (Kvt):
1765 Bedrock: Pink-gray, severely weathered, weak. Recovered
i i as poorly graded sand.
i > 25 5 Feet: Brown-gray, severely weathered, weak
38 | 38135 @ ; gray. y weathered, '
36
1760 -
l 1] 35 1 35125 | @ 10 Feet: Moderately weathered.
| i 50/5'
—1755 -
1
1 7500 33 | 13| @ 15 Feet: Yellow-gray.
1750 INKY
20 30
I N 50/6"
Total Depth = 21 Feet
Mo Groundwater Encountered
Backfilled with Cuttings
(N 1 e ISR |5 —
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LOG OF EXPLORATORY BORING

45 BA (P 07100-01 LNR_SOUTH CAMPUS BORING LOGS.GPY ZKCI GDT 4/21/08

Sheet 1 of 2
Project: LNR/South Campus Boring No.: B-47
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 2/12108 Hammer Wt. / Drop:  41401b / 30in
Logged By: SMW Ground Elev. [ft]: 1776.0
® R Standard Shelby 7 Water Level
e el el . Tz Split Spoon Tube © ATD c
S = 212 & |52 o g
SEISE % ] § 28 gg EC = W Bulk W Static Water EE EE; Remarks
z |©° | Ela|25]> alifornia /N sample ~ Table g .
5|8 Qg o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Topsoil (No Map Symbol):
1775 Silty SAND (SM): Light brown, slightly moist, micaceous,
. rootlets.
7P| o8 | 117 | ValVerde Tonalite (Kvi):
i Bedrack: Yellow-gray, damp, severely weathered.
Recovered as poorly graded sand.
5_
—1770
i 48
10
- 1755
5[2”74" 28 | 115| @ 12 Feet: Light gray, slightly moist, moderately
i weathered.
15
— 1760
i 45 7 Faet 3l
e @ 17 Feet: Slightly damp.
- 20
- 1755
i 5074° @ 22 Feet: No Racovery
25
1750
i 50/’ @ 27 F=et: Light gray, moderately weathered.
Ve
Z e N —

B e T L R
C e
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FIS BA TP 07100-01 LR _SOUTH CAMPUS BORING LOGS.GPJ ZKCI GDT +/21/08

LOG OF EXPLORATORY BORING

Sheet 2 of 2

Project: LNR/South Campus Boring No.: B-47
Project Number:  07100-01 Driller: 2R Drilling
Drill Type: Hollow Stem Auger
Date Drilled: 21208 Hammer Wt / Drop:  140Ib / 30in
Logged By: SMW_ Ground Elev. [ft]: 1776.0
® J R Standard Shelby v Water Level )
= lal. |ox2 Split Spoon Tube - ATD S
2 £ 13|%| % |58l L L ol
SEIGE £ |2 £ |85 88 e F /] Bulk ¥ Static Water T2 9 Remarks
UEJ a & % % £E Eé& 8 California M Sample ~  Table § “e
O %) Qla o
SOIL DESCRIPTION and CLASSIFICATION (USCS)
Val Verde Tonalite (Kvt):
1745 Bedrock: Yellow-gray, damp, severely weathered.
Recovered as poorly graded sand. (continued)
| | pof1 @ 32 Feet: No Recovery
L. 35_
- 1740 A
Z=150/4" L. @ 37 Feet: Light gray. -

Totai Depth = 37 Feet 4 inches
No Groundwater Encountered
Backfilled with Cuttings
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HS BA TP 07100-01 TEST PITS.GPJ ZKC).GDT 4/22/08

LOG OF EXPLORATORY TEST PIT Sheet 1

of
Project: LNR/South Campus Test Pit No.: TP-1
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe; 430E 4X4
Date Drilled: 2/6/08 Hammer Wt. / Drop;
Logged By: ANM Ground Elev. [ft]: 1778.0
T i Standard Shelby ¥ Water Level .

c gl . [L,¥[2 Split Spoon Tube T ATD g
%-—-%E : % 5; %%‘ Geologic ol D%
EigE ol z |23 I Bulk Static Wat 28 =
874 HEEE o= Notes E California }x‘ S:mple Y Tai)llg BIEE =22
. a 3|8 £

0
SOIL DESCRIPTION and CLASSIFICATION (USCS)

: _&\\\\r\\\\f Graphic Log

—1775

T
w
|

— 1770

TOPSOIL:
0 to 0.75 feet:Sandy CLAY (CL): Dark brown, fine to
medium sand, slightly micaceous to micaceous,
1 porous, highly bioturbated, numerous rootlets (less "
— than 1/8-inch diameter), moist to wet, very soft. ,’,“
1,0.75 to 1.7 feet: Same as above: Blocky, few rootlets
(less than 1/16-inch in diameter), damp to moist, firm. /1
| ALLUVIUM (Qal): !
11.7 to 2.3 feet: Sandy CLAY to Clayey SAND (CL-SC):
iMottled brown and reddish brown, fine to coarse sand, |
'well-graded, highly oxidized, porous, moist, firm. |
VAL VERDE TONALITE (Kvt):
2.3 to 8 feet: Recovered as Silty SAND (SM):
QOrange-brown, fine to coarse sand, well-graded,
oxidized, moderately weathered, very micaceous,
-\ moist, friable.

Moderately dipping 1 foot thick quartz dike. Light
orange, fine to coarse sand with gravel, damp to
moist, friable to weak.

7 feet; Operator calls resistant. I
Total Depth = 8 feet.
No groundwater or caving encountered.
Backfilled on 2/6/2008.

Sownsuitants, ino.

Pit Orientation: M25E - Badding Plane
- Joint

- Contact

- Fault

- Shear

OO ®




HS BA TP O7100-01 TEST PITS.GPJ ZKCI.GDT £4/22/08

LOG OF EXPLORATORY TEST PIT

Sheet 1 of 1
Project: LNR/South Campus Test Pit No.: TP-2
Project Number:  07100-01 Contractor: G&M Backhoe
Backhoe: 430E 4X4
Date Drilled: 2/6/08 Hammer Wt. / Drop:
Logged By: ANM Ground Elev. [ft]: 1752.0
[ 1o ) Standard Shelby ¥ Water Level _
5 _IS’ Sl o= Split Spoon Tube T ATD g
selfe 2e| 2]35(5T e <7 Bulk Static Water 55| 3%
37167 8|8l & |et ‘;& Notes E California < Sample T chulins
g3 o|a @
SOIL DESCRIPTION and CLASSIFICATION (USCS)
7 TOPSOIL:
B % 0 to 1 foot: Sandy CLAY (CL): Brown, fine to medium
% L . sand, slightly micaceous to micaceous, porous, highly |
1750 4 / bioturbated, numerous rootlets (less than 1/16-inch |
/ ":diameter), moist, very soft. ]
ﬂ// 11 to 1.6 feet: Same as above: Blocky, damp to moist,
: Z M firm. ; ' '
: A lINote: Abrupt transition tobelow. ]
. | ALLUVIUM (Qal): ;
- 5 [} 1.6 to 3.3 feet: Sandy CLAY (CL): Mottled brown and
| [
treddish brown, fine to coarse sand, well-graded, hlghly;
- 1 [ loxidized, porous, damp, ﬂs;:,ff ______________
VAL VERDE TONALITE (K
—1745 A 3.3 10 8.75 feef: Recovered as Silty SAND (SM):
Orange brown, fine to coarse sand, well-graded,
oxidized, severely to moderately weathered, very
BN micaceous, moist, friable.
1 Total Depth = 8.75 feet.
No groundwater or caving encountered.
Backfilled on 2/6/2008.
m :EE§SER Rit Orientation: NGOE B - Bedding Plana
; : : et
e ] MM N G c- E‘i]é?'lttar;t
T onsultants, Inc. Lsksiglgr




LAdi L9 BuRIna B-31

Elevation: _1789.9 Date(s) Orilled: i5/3/02 _ Logged by oL
Drilting Method: Rotary Auger Harmmer Typa: Aute-irip
Drilling Rig: CME-55 Hammer Waight: 140 b,
Boiing Diamnster: 8-inches Haminer Drop: 3g-inches
) — SAMPLES 53
SUMMARY OF SUBSURFACE CONDITIONS i g | T
~ This summary applies only at the location of the boring and at the time of g4 & o= z
= drilling. Subsurface condiitions may diffar at other locations and may change at |E(X| > | | w - "=
s L3 this location with the passags of time. Tha data presantad is a simplification of |3 E o o = >
- | g actual conditions ancountered and is reprassntative of intarpretations made w®l Y » el | P (R
= & | o3 | during drilling. Contrasting data darived from iaboratory analysis may not be Slv) o = 4] w | T
& | £| @ | reflactad in these raprassntations. e I HlxZ81 a5
A |5 Salw| m £ | 57 | 0
f/ SC| CLAYEY SAND, jine to medium grained, hrown, moist, medium )
é densa to densa. ’ 13| 120
; BR| BEDROCK Granitic, rad-brown, dense, nighly 1o moderately 95
A e weatherad. S i
LR,
- e E N
e o
" -{Xi |5PT|

Znicd of borin
SNoEran

———h b, S — Y —— - . N




Lidha o3k BURING ©-34

Elevation: 1751, Date(s) Drillad: 5/3/02 Logged by: DL
Drifling Mathod: Fotary duger Harmmer Type: Auto-trip
Drilting Rig: CME-35 Hammer Weight: 140 ib.
Boring Diameisr: Z-inches Hammer Drop: 30-inches
0 - , SAMPLES =
SUMMARY OF SUBSURFACE CONDITIONS e . . >
N | e
N This summary applises only attha location of the boring and at the tima of "n." 'i‘:' E = 3 2
s drilling. Subsurface conditions may differ at ather locations and may changa at o B " o wi
3 ihis location with the passage of tima. The data prasented is a simplification of |3 § ) ] ® = e
r | actual conditions encounterad and is reprasentative of interpretations made Wl S & 2l 5.l 2%
= L | &3 | during drilling, Contrasting data derived from labotatory analysis may not ba >lw=| & = ) Sl W
b | & | & | reflectad in these rapresentaions, HaEl E 8 21z d5
= [ = S| ¢ D = S | 2O
771 8C| CLAYEY SAND, fine to medium grained, red-brown, moist,
i ,”/‘ madium dense, wall cermenisd, i 25| ap
r 2 N (38| 18
77 ) 19
Aty
; V7
G BILTY SAND, {ing 10 ooarss grainad with ciay, brown, slightly 1 sal s 71 n7
. molst, medium denss, moderately comantad, rable, B B e 75
“418R| BEDRQCK, Granitic, red-brown, denss, Fghly i rnedaraialy =53] s0/80 af oz
r . weatherad. 1
peti By
Lo, oee
£ -[m T
3 BEAd
L ] i |
REAY |
S
] Lty 1
= 15 —{aug =
1. oW d -
AT I | :
A ot il ! }
= ha f j
2 bpoy ! ! [
ot H T I L
! 1 .‘
| |
| | L
] | i i
1 { ¥
J | i
5 ! 1' |
f . r !
i i |
| | |
| a ! | !
i
| |
| |
{ > -
| | ||
| ;




Ludta WY §RENL T TR-01

. Elevation: 17437 Logged by MAT
Excavation bethod; Date(s) . 5/17/02
Equipmant: BACKHOE

SUMMARY OF SUBSURFACE CONDITIONS
-~ This summary applias only at the location of the trench and at the time of
5 digging. Subsurface conditions may differ at other locations and may change
~ 3 at this location with the passage of ime. The data prasented is a simplification
] ot actual conditions encountered,
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0. | €[
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= R =]
SM SILTY SAND, fine to medium grained, medium brown, dry, loose, REMARKS
blacky, law porasity, root mat in the upper 0.3 feet,
-]
2 : : oy £
T F[SM SILTY SAND, fine to medium grained with clay, dark brown, mioist,
Al medium cdensa, blacky with caliche stringers.
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~SBR| GRANITE, decomposed, moderalaly waatherad, rad-brown, moist,
S ey densa to vary denss.
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Geotechnical Exploration 11227.019
Proposed Meridian Park South Campus-Phase ll, September 16, 2019

APPENDIX A-2

RESULTS OF PERCOLATION TESTING (This Study)

Encountered earth materials were logged and sampled in the field by our representative
and described in accordance with the Unified Soil Classification System (ASTM D
2488). Representative soil samples were transported to our in-house Temecula
laboratory for geotechnical testing. After logging and sampling, our borings were
backfilled with spoils generated during drilling.

The attached subsurface exploration logs and related information depict subsurface
conditions only at the locations indicated and at the particular date designated on these
logs. Subsurface conditions at other locations may differ from conditions occurring at
these logged locations. Passage of time may result in altered subsurface conditions
due to environmental changes. In addition, any stratification lines on these logs
represent an approximate boundary between sampling intervals and soil types; and
transitions may be gradual.

%

Leighton




Test Hole Number: P-1 Project: Meridian NWC

Date Excavated: 8/12/2019 Project Number: 11227.019
Tested by: JTD Date Tested: 8/13/2019
Soil Unit:  Granitic Bedrock Test Hole Depth (inches): 144
USCS Soil Type: W-graded SAND & SILT (SW-SM) Test Hole Diameter (inches): 8 Sunny ~95 °
Infiltration/Percolation
Initial Water Depth Final Water Depth Change In Water Level Rate
(inches) (inches) (inches) o
inches/hour* minute/inch
7:24:00 1 30,00 119.00 120.50 1,50 0.229 20.000
7:54:00
7:54:00 1 30,00 120.50 121.00 0.50 0.079 60.000
8:24:00
8:24:00 1 30.00 121.00 122.00 1.00 0.163 30.000
8:54:00
8:54:00 1 30.00 122.00 122.50 0.50 0.084 60.000
9:24:00
9:24:00 1 30,00 122.50 123.00 0.50 0.086 60.000
9:54:00
9:54:00 1 30,00 123.00 123.50 0.50 0.088 60.000
10:24:00
10:24:00 1 30.00 123.50 124.00 0.50 0.090 60.000
10:54:00
10:54:00 1 30.00 124.00 124.50 0.50 0.092 60.000
11:24:00
11:24:00 1 30,00 124.00 124.25 0.25 0.046 120.000
11:54:00
11:54:00 1 30,00 124.00 124.25 0.25 0.046 120.000
12:24:00
12:24:00 1 30.00 124.00 124.25 0.25 0.046 120.000
12:54:00
12:54:00
2o 1 3000 124.00 124.25 0.25 0.046 120.000
0.400
0.200

Infiltration Rate
(inches/hour)

L 3
*

L 2
L 3

\0—0—0—0

30 60 90 120 150 180 210 240 270 300 330 360
Time (minutes)

0.000

*Based on Porchet Method: http://rcflood.org/downloads/NPDES/Documents/LIDManual/Appendix%20A_Infiltration_Testing.pdf

Project Name: Meridian NWC
PERCOLATION TEST Riverside, California < @i
L *.z-:’

P-1

Project No.: 11227.019



Test Hole Number: P-2 Project: Meridian NWC

Date Excavated: 8/12/2019 Project Number: 11227.019
Tested by: JTD Date Tested: 8/13/2019
Soil Unit:  Granitic Bedrock Test Hole Depth (inches): 96
USCS Soil Type: W-graded SAND & SILT (SW-SM) Test Hole Diameter (inches): 8 Sunny ~95 °
Infiltration/Percolation
Initial Water Depth Final Water Depth Change In Water Level Rate
(inches) (inches) (inches) o
inches/hour* minute/inch
710:00 1 55 09 73.00 78.00 5.00 0.889 6.000
7:40:00
7:40:00 1 35 00 73.00 77.00 4.00 0.696 7.500
8:10:00
8:10:00 1 30,00 74.00 77.00 3.00 0.533 10.000
8:40:00
8:40:00 1 30,00 75.00 78.00 3.00 0.558 10.000
9:10:00
9:10:00 1 34 g9 74.00 77.00 3.00 0.533 10.000
9:40:00
9:40:00 1 35 00 75.00 78.00 3.00 0.558 10.000
10:10:00
10:10:00 1 35 0 75.00 7750 2.50 0.460 12.000
10:40:00
10:40:00 1 3500 75.00 7750 2.50 0.460 12.000
11:10:00
11:10:00 1 35,0 75.00 7750 2.50 0.460 12.000
11:40:00
11:40:00 1 35,00 75.00 7750 2.50 0.460 12.000
12:10:00
12:10:00 1 35,00 75.00 7750 2.50 0.460 12.000
12:40:00
12:40:00
2 3000 75.00 7750 2.50 0.460 12.000
1.000
*

o _ 0.800

© [

(04 =

c 2 0.600

S%

)

g ﬁ 0.400

= £

=™ 0.200

0.000
30 60 90 120 150 180 210 240 270 300 330 360

Time (minutes)

*Based on Porchet Method: http://rcflood.org/downloads/NPDES/Documents/LIDManual/Appendix%20A_Infiltration_Testing.pdf

Project Name: Meridian NWC
PERCOLATION TEST Riverside, California < @i
L *.z-:’

P-2

Project No.: 11227.019



Test Hole Number: P-3 Project: Meridian NWC

Date Excavated: 8/12/2019 Project Number: 11227.019
Tested by: JTD Date Tested: 8/13/2019
Soil Unit:  Granitic Bedrock Test Hole Depth (inches): 144
USCS Soil Type: W-graded SAND & SILT (SW-SM) Test Hole Diameter (inches): 8 Sunny ~95 °
Infiltration/Percolation
Initial Water Depth Final Water Depth Change In Water Level Rate
(inches) (inches) (inches) o
inches/hour* minute/inch
719:00 1 3500 118.00 124.00 6.00 0.960 5.000
7:49:00
7:49:00 1 35,00 124.00 127.50 3.50 0.691 8.571
8:19:00
8:19:00 1 30.00 123.50 127.00 3.50 0.675 8.571
8:49:00
8:49:00 1 30.00 122.50 127.00 4.50 0.847 6.667
9:19:00
9:19:00 1 30,00 123.50 127.00 3.50 0.675 8.571
9:49:00
949001 30,00 124.00 127.00 3.00 0.585 10.000
10:19:00
10:19:00 1 30,00 124.00 127.00 3.00 0.585 10.000
10:49:00
10:49:00 1 30,00 124.00 127.00 3.00 0.585 10.000
11:19:00
11:19:00 1 30,00 124.00 127.00 3.00 0.585 10.000
11:49:00
11:49:00 1 30,00 124.00 127.00 3.00 0.585 10.000
12:19:00
12:19:00 1 30,00 124.00 127.00 3.00 0.585 10.000
12:49:00
12:49:00 1 30.00 124.00 127.00 3.00 0.585 10.000
1:19:00
1.200
o _ 1.000 S
c = #
@ 3 0.800 =
- N, N
2@ 0.600 + + + + + + +
s 2
g g 0.400
c <
- 0.200
0.000 T T T T T T T T T T T T T T T T T T T T T T \
30 60 90 120 150 180 210 240 270 300 330 360
Time (minutes)

*Based on Porchet Method: http://rcflood.org/downloads/NPDES/Documents/LIDManual/Appendix%20A_Infiltration_Testing.pdf

Project Name: Meridian NWC
PERCOLATION TEST RiVerSide, California

P-3

Project No.: 11227.019



Test Hole Number: P-4 Project: Meridian NWC

Date Excavated: 8/12/2019 Project Number: 11227.019
Tested by: JTD Date Tested: 8/13/2019
Soil Unit:  Granitic Bedrock Test Hole Depth (inches): 144
USCS Soil Type: W-graded SAND & SILT (SW-SM) Test Hole Diameter (inches): 8 Sunny ~95 °
Infiltration/Percolation
Initial Water Depth Final Water Depth Change In Water Level Rate
(inches) (inches) (inches) o
inches/hour* minute/inch
71500 1 35,00 123.00 129.50 6.50 1.316 4615
7:45:00
7:45:00 1 30,00 124.00 129.50 5.50 1.143 5.455
8:15:00
8:15:00 1 30.00 124.00 128.50 4.50 0.911 6.667
8:45:00
8:45:00 1 30.00 124.00 128.00 4.00 0.800 7.500
9:15:00
9:18:00 1 30,00 124.00 128.00 4.00 0.800 7.500
9:45:00
9:45:00 1 30,00 124.00 127.50 3.50 0.691 8.571
10:15:00
10:48:00 1 30,00 123.00 126.50 3.50 0.659 8.571
10:45:00
10:45:00 1 30,00 124.00 127.50 3.50 0.691 8.571
11:15:00
11:18:00 1 30,00 124.00 127.00 3.00 0.585 10.000
11:45:00
11:45:00 1 30,00 124.00 127.00 3.00 0.585 10.000
12:15:00
12:1%:00 1 30,00 124.00 127.00 3.00 0.585 10.000
12:45:00
12:45:00 1 30.00 124.00 127.00 3.00 0.585 10.000
1:15:00
1.400
*
1.200 g
£T 1.000 -
© = .
(04 =
2% *
B2 0600 - - - *
= O
= .£E 0.400
£
0.200
0.000 T T T T T T T T T T T T T T T T T T T T T T \
30 60 90 120 150 180 210 240 270 300 330 360
Time (minutes)

*Based on Porchet Method: http://rcflood.org/downloads/NPDES/Documents/LIDManual/Appendix%20A_Infiltration_Testing.pdf

Project Name: Meridian NWC
PERCOLATION TEST RiVerSide, California

P-4

Project No.: 11227.019



Geotechnical Exploration 11227.019
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APPENDIX B

RESULTS OF GEOTECHNICAL LABORATORY TESTS
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S PARTICLE-SIZE DISTRIBUTION (GRADATION)
%’ Leighton of SOILS USING SIEVE ANALYSIS
ASTM D 6913
Project Name: Meridian Park S NWC Tested By: FLM Date: 08/25/19
Project No.: 11227.019 Checked By: MRV Date: 08/26/19
Boring No.: LB-1 Depth (feet): 0-5.0

Sample No.: B-1
Soil Identification:  Sandy Silt s(ML), Dark Reddish Brown.

Moisture Content of Total Air - Dry Soll
Container No.: MILL. Wt. of Air-Dry Soil + Cont. (g) 1103.9
Wt. of Air-Dried Soil + Cont.(g) 1103.9 Wt. of Dry Soil + Cont. (9) 1072.7
Wt. of Container (9) 666.6 Wt. of Container No.___ (9) 666.6
Dry Wt. of Soll (9) 406.1 Moisture Content (%) 7.7
Container No. MILL.
After Wet Sieve Wt. of Dry Soil + Container (g) 871.1
Wt. of Container (9) 666.6
Dry Wt. of Soil Retained on # 200 Sieve (g) 204.5
U. S. Sieve Size Cumu!ative Weight Percent Passing (%)
(in.) (mm.) Dry Soil Retained (g)
3" 75.000 100.0
1" 25.000 100.0
3/4" 19.000 100.0
1/2" 12.500 100.0
3/8" 9.500 100.0
#4 4.750 0.0 100.0
#8 2.360 4.5 98.9
#16 1.180 28.5 93.0
#30 0.600 67.9 83.3
#50 0.300 116.3 71.4
#100 0.150 162.3 60.0
#200 0.075 200.7 50.6
PAN
GRAVEL: 0 %
SAND: 49 %
FINES: 51 %
GROUP SYMBOL: s(ML) Cu = D60/D10 = N/A

Cc = (D30)2/(D60*D10) = N/A
Remarks:




GRAVEL

SAND

FINES

COARSE \

FINE COARSE

MEDIUM \ FINE

SILT |

CLAY

100

90

80

70
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50

40

30

PERCENT FINER BY WEIGHT

20

10

0

U.S. STANDARD SIEVE OPENING

3.0"

112" 3/4"

o—

3/8" #4 #8

U.S. STANDARD SIEVE NUMBER

#16 #30 #50 #100 #200

HYDROMETER

-

AN

\\

100.000

Project Name:

10.000

Meridian Park S NWC

1.000 0.100
PARTICLE - SIZE (mm)

Boring No.: LB-1

Depth (feet): 0-5.0

Project No.:  11227.019
R PARTICLE - SIZE
Leighton DISTRIBUTION
ASTM D 6913

0.010

Sample No.: B-1
Soil Type : s(ML)

Soil Identification: Sandy Silt s(ML), Dark Reddish Brown.

GR:SA:FI : (%) ()

: 51

0.001

Aug-1Y

Sieve; LB-1, B-1 (08-12-19)



Boring No. P-1 P-4
Sample No. S-1 S-1
Depth (ft.) 10.5 11.0-12.0
Sample Type SPT SPT
Visual Soil Classification SW - SM SW-SM
Soak Time (min) 10 10
Moisture Correction
Wet Weight of Soil + Container (gm.) 771.1 795.6
Dry Weight of Soil + Container (gm.) 760.8 784.1
Weight of Container (gm) 420.8 419.6
Moisture Content (%) 3.0 3.2
Container No.: MLB NIKE
Sample Dry Weight Determination
Weight of Sample + Container (gm.) 760.8 784.1
Weight of Container (gm.) 420.8 419.6
Weight of Dry Sample (gm.) 340.0 364.5
Container No.: MLB NIKE
After Wash
Dry Weight of Sample + Container (gm) 731.6 735.7
Weight of Container (gm) 420.8 419.6
Dry Weight of Sample (gm) 310.8 316.1
% Passing No. 200 Sieve 9 13
% Retained No. 200 Sieve 91 87

PERCENT PASSING No. 200 SIEVE

ASTM D 1140

-
% Leighton

Project Name: Meridian Park S NWC

Project No.:
Client Name:
Tested By:

11227.019

Meridian Park, LLC

F. Mina

Date:

8/24/19

Rev. 08-04

200 Wash; P-1, P-4 (08-12-19)
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NWC

Project Name: Meridian Park S
Project No.: 11227.019
Boring No.: LB-2

Sample No.: B-1

Soil Identification:

Input By:

Silty, Clayey Sand (SC-SM), Dark Reddish Brown.

Tested By: F. Mina
M. Vinet
Depth (ft.): 0-5.0

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Date:
Date:

08/24/19
08/26/19

Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft3) 0.03340 Ram Weight = 10 Ib.; Drop = 18 in.
TEST NO. 1 2 3 4 5
Wt. Compacted Soil + Mold (g) 5595 5684 5726 5679
Weight of Mold (9) 3578 3578 3578 3578
Net Weight of Soil (9) 2017 2106 2148 2101
Wet Weight of Soil + Cont. (g) 875.3 795.6 1036.0 1032.3
Dry Weight of Soil + Cont. (g) 853.5 770.4 983.6 970.0
Weight of Container (9) 420.0 420.7 415.0 418.7
Moisture Content (%) 5.0 7.2 9.2 11.3
Wet Density (pcf) 133.1 139.0 141.8 138.7
Dry Density (pcf) 126.8 129.7 129.8 124.6

Maximum Dry Density (pcf) | 130.2 | Optimum Moisture Content (%)

PROCEDURE USED

[X] Procedure A

Soil 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

[] Procedure B

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 : 6 in. (152.4 mm) diameter

Layers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +%4 in.
is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI

Dry Density (pcf)

135.0 \ \ ‘ | ‘
\ o ah 570
)( SP.GR.=2.75
\ \
130.0 / —\y\ \
[/ A\
A\
125.0 \ \
LA
\
\
A\
120.0 \
\
AN\
\
\
115.0 \

Moisture Content (%)

compacton; LB-Z, B-1 (U8-12-1Y)
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Leighton
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Meridian Park S NWC

EXPANSION INDEX of SOILS

AST

M D 4829

Tested By: F. Mina

Date: 8/24/19

Project No. : 11227.019 Checked By: M. Vinet Date: 8/26/19
Boring No.: LB-2 Depth: 0-5.0
Sample No. : B-1 Location: N/A
Sample Description:  Silty, Clayey Sand (SC-SM), Dark Reddish Brown.
Dry Wt. of Soil + Cont. (gm.) 3917.8
WHt. of Container No. (gm.) 0.0
Dry Wt. of Sail (gm.) 3917.8
Weight Soil Retained on #4 Sieve 23.6
Percent Passing # 4 99.4
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 1.0201
Wt. Comp. Soil + Mold (gm.) 597.6 625.4
WH. of Mold (gm.) 177.9 177.9
Specific Gravity (Assumed) 2.70 2.70
Container No. 7 7
Wet Wt. of Soil + Cont. (gm.) 350.4 625.4
Dry Wt. of Soil + Cont. (gm.) 328.2 388.6
WHt. of Container (gm.) 50.4 177.9
Moisture Content (%) 8.0 15.2
Wet Density (pcf) 126.6 132.3
Dry Density (pcf) 117.2 114.9
Void Ratio 0.438 0.467
Total Porosity 0.305 0.318
Pore Volume (cc) 63.1 67.2
Degree of Saturation (%) [ S meas] 49.3 87.6
SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.
: Pressure Elapsed Time Dial Readings
Date Time (psi) p(min.) (in.) 9
8/24/19 16:30 1.0 0 0.5000
8/24/19 16:40 1.0 10 0.5000
Add Distilled Water to the Specimen
8/25/19 9:00 1.0 980 0.5201
8/25/19 10:00 1.0 1040 0.5201
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 20.1
Expansion Index ( Report ) = Nearest Whole Number or Zero (0) if Initial Height is > than Final Heigh 20

Rev. 03-08




~ R-VALUE TEST RESULTS

Leighton ASTM D 2844
Project Name: Meridian Park S NWC Date: 8/24/19
Project Number: 11227.019 Technician: F. Mina
Boring Number: LB-2 Depth (ft.): 0-5.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Silty, Clayey Sand (SC-SM), Dark Reddish Brown.

TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 13.9 15.0 16.1
HEIGHT OF SAMPLE, Inches 2.48 2.52 2.53
DRY DENSITY, pcf 111.2 112.2 108.3
COMPACTOR AIR PRESSURE, psi 150 125 100
EXUDATION PRESSURE, psi 454 352 239
EXPANSION, Inches x 10exp-4 52 19 1
STABILITY Ph 2,000 Ibs (160 psi) 72 110 131
TURNS DISPLACEMENT 4.00 4.13 4.37
R-VALUE UNCORRECTED 43 22 11
R-VALUE CORRECTED 43 22 11
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. 0.91 1.25 1.42
EXPANSION PRESSURE THICKNESS, ft. 1.96 0.72 0.04

EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
4.00 1)
£
= 350 80
o
2 3.00
< 70
o
X 250
> 60
m
pr g.oo o
0 w
L S 50
Z 150 = =
X S
2 ) &
|:|_: 1.00 40
&
0.50
B ! 30 X
(&)
0.00 3
000 050 100 150 200 250 300 350 4.00 20 -
COVER THICKNESS BY STABILOMETER in L
feet 10
0
R-VALUE BY EXPANSION: 30 800 700 600 500 400 300 200 100
R-VALUE BY EXUDATION: 16

EQUILIBRIUM R-VALUE: 16

EXUDATION PRESSURE (psi)
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R-VALUE TEST RESULTS

Leighton ASTM D 2844
Project Name: Meridian Park S NWC Date: 8/24/19
Project Number: 11227.019 Technician: F. Mina
Boring Number: LB-7 Depth (ft.): 0-5.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Silty, Clayey Sand (SC-SM), Dark Reddish Brown.

TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 9.9 10.4 11.4
HEIGHT OF SAMPLE, Inches 2.53 2.49 2.55
DRY DENSITY, pcf 113.1 114.2 116.7
COMPACTOR AIR PRESSURE, psi 175 150 125
EXUDATION PRESSURE, psi 610 451 280
EXPANSION, Inches x 10exp-4 44 23 6
STABILITY Ph 2,000 Ibs (160 psi) 38 62 121
TURNS DISPLACEMENT 4.56 4.67 4.97
R-VALUE UNCORRECTED 64 46 14
R-VALUE CORRECTED 64 46 14
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. 0.58 0.87 1.38
EXPANSION PRESSURE THICKNESS, ft. 1.66 0.87 0.23

EXPANSION PRESSURE CHART
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2.50
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1.00
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EQUILIBRIUM R-VALUE: 18
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Project Name:  Meridian Park S NWC

Soluble Sulfates
(Hach Sulfate Test Kit)

Project Number: 11227.019

Date: 812519

Technician: F.Mina

Sample Identification Dilution
Boring No.: LB-4 3:1
Sample No: B-1

Depth (ft.):

Reading (PPM)
Water Fraction Tube Reading
3 <50 <0.0150
= <150

% Sulfates






Geotechnical Exploration 11227.019
Proposed Meridian Park South Campus-Phase |, September 16, 2019

APPENDIX C

SEISMIC REFRACTION SURVEY
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SEISMIC REFRACTION STUDY
MERIDIAN SOUTH CAMPUS PHASE 2
RIVERSIDE, CALIFORNIA

PREPARED FOR:
41715 Enterprise Circle N., Suite 103
Temecula, CA 92590

PREPARED BY:

Southwest Geophysics, LLC
6280 Riverdale Street, Suite 200
San Diego, CA 92120

September 13, 2019
Project No. 119431



SOUTH
' I GEOPHYSICS¢

September 13, 2019
Project No. 119431

Mr. Jeffrey DeLand

Leighton Consultants, Inc.

41715 Enterprise Circle N., Suite 103
Temecula, CA 92590

Subject: Seismic Refraction Study
Meridian South Campus Phase 2
Riverside, California

Dear Mr. DelLand:

In accordance with your authorization, we have performed a seismic refraction study pertaining
to the Meridian South Campus Phase 2 project located in Riverside, California. Specifically, our
evaluation consisted of performing ten seismic P-wave refraction traverses at the project site.
The purpose of our study was to develop subsurface velocity profiles of the areas studied, and to
assess the apparent rippability of the subsurface materials. Our field services were conducted on
August 15, 2019. This data report presents our methodology, equipment used, analysis, and re-
sults.

We appreciate the opportunity to be of service on this project. Should you have any questions
please contact the undersigned at your convenience.

Sincerely,
SOUTHWEST GEOPHYSICS, LLC

D ok

)

Aaron T. Puente Patrick F. Lehrmann, P.G., P.Gp.
Project Geologist/Geophysicist Principal Geologist/Geophysicist
ATP/PFL/pfl

Distribution: Addressee (electronic)

6280 Riverdale Street, Suite 200 | San Diego, CA 92120 | 1 858.527.0849 | F 858.225.0114
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1. INTRODUCTION

In accordance with your authorization, we have performed a seismic refraction study pertaining
to the Meridian South Campus Phase 2 project located in Riverside, California (Figure 1). Spe-
cifically, our evaluation consisted of performing ten seismic P-wave refraction traverses at the
project site. The purpose of our study was to develop subsurface velocity profiles of the areas
studied, and to assess the apparent rippability of the subsurface materials. Our field services were
conducted on August 15, 2019. This data report presents our methodology, equipment used,

analysis, and results.

2. SCOPE OF SERVICES
Our scope of services included:

e Performance of ten seismic P-wave refraction lines at the project site.
e Compilation and analysis of the data collected.

e  Preparation of this data report presenting our results and conclusions.

3.  SITE AND PROJECT DESCRIPTION

The project site is located at the southeast corner of Van Buren Boulevard and Barton Street in
Riverside, California (Figure 1). The study area is comprised of small rolling hills and dirt roads.
The site has recently been cleared of vegetation and slightly plowed/ripped at the surface. Fig-

ures 2 and 3 depict the general site conditions in the areas of the seismic traverses.

Based on our discussions with you, it is our understanding that your office is conducting a ge-
otechnical evaluation pertaining to the project. We also understand the results from our study

may be used in the formulation of grading, design and construction parameters for the project.

4. STUDY METHODOLOGY

A seismic P-wave (compression wave) refraction study was conducted at the project site to eval-
uate the rippability characteristics of the subsurface materials and to develop subsurface velocity
profiles of the areas studied. The seismic refraction method uses first-arrival times of refracted

seismic waves to estimate the thicknesses and seismic velocities of subsurface layers. Seismic P-
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waves generated at the surface, using a hammer and plate, are refracted at boundaries separating
materials of contrasting velocities. These refracted seismic waves are then detected by a series of
surface vertical component 14-Hz geophones and recorded with a 24-channel Geometrics Geode
seismograph. The travel times of the seismic P-waves are used in conjunction with the shot-to-

geophone distances to obtain thickness and velocity information on the subsurface materials.

Ten seismic lines (SL-1 through SL-10) were conducted at the site. The general locations and
lengths of the lines were selected by your office. Shot points (signal generation locations) were
conducted along the lines at the ends, midpoint, and intermediate points between the ends and

the midpoint.

The seismic refraction theory requires that subsurface velocities increase with depth. A layer
having a velocity lower than that of the layer above will not generally be detectable by the seis-
mic refraction method and, therefore, could lead to errors in the depth calculations of subsequent
layers. In addition, lateral variations in velocity, such as those caused by core stones, intrusions
or boulders can also result in the misinterpretation of the subsurface conditions. In general, the
effective depth of evaluation for a seismic refraction traverse is approximately one-third to one-

fifth the length of the spread.

In general, the seismic P-wave velocity of a material can be correlated to rippability (see Table 1
below), or to some degree “hardness.” Table 1 is based on published information from the Cater-
pillar Performance Handbook (Caterpillar, 2011) as well as our experience with similar
materials, and assumes that a Caterpillar D-9 dozer ripping with a single shank is used. We em-
phasize that the cutoffs in this classification scheme are approximate and that rock
characteristics, such as fracture spacing and orientation, play a significant role in determining
rock quality or rippability. The rippability of a mass is also dependent on the excavation equip-

ment used and the skill and experience of the equipment operator.

For trenching operations, the rippability values should be scaled downward. For example, veloci-

ties as low as 3,500 feet/second may indicate difficult ripping during trenching operations. In
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addition, the presence of boulders, which can be troublesome in narrow trenching operations,

should be anticipated.

Table 1 — Rippability Classification
Seismic P-wave Velocity Rippability
0 to 2,000 feet/second Easy
2,000 to 4,000 feet/second Moderate
4,000 to 5,500 feet/second Difficult, Possible Blasting
5,500 to 7,000 feet/second Very Difficult, Probable Blasting
Greater than 7,000 feet/second Blasting Generally Required

It should be noted that the rippability cutoffs presented in Table 1 are slightly more conservative
than those published in the Caterpillar Performance Handbook. Accordingly, the above classifi-
cation scheme should be used with discretion, and contractors should not be relieved of making
their own independent evaluation of the rippability of the on-site materials prior to submitting

their bids.

5.  DATA ANALYSIS

The collected data were processed using SIPwin (Rimrock Geophysics, 2003), a seismic inter-
pretation program, and analyzed using SeisOpt Pro (Optim, 2008). SeisOpt Pro uses first arrival
picks and elevation data to produce subsurface velocity models through a nonlinear optimization
technique called adaptive simulated annealing. The resulting velocity model provides a tomogra-
phy image of the estimated geologic conditions. Both vertical and lateral velocity information is
contained in the tomography model. Changes in layer velocity are revealed as gradients rather

than discrete contacts, which typically are more representative of actual conditions.

6. RESULTS AND CONCLUSIONS

As previously indicated, ten seismic traverses were conducted as part of our study. Figures 4a
through 4j present the velocity models generated from our analysis. Based on the results it ap-
pears that the project site is underlain by low velocity materials (i.e., topsoil, fill, etc.) in the near
surface and higher velocity materials, likely bedrock, at depth. Distinct vertical and lateral veloc-

ity variations are evident in the models. Moreover, the degree of weathering and the depth to



Meridian South Campus Phase 2 September 13, 2019
Riverside, California Project No. 119431

possible bedrock appears to be variable across the study area. In addition, remnant boulders ap-

pear to be present in the subsurface in some areas.

Based on the refraction results, variability in the excavatability (including depth of rippability) of
the subsurface materials should be expected across the project area. Furthermore, blasting may
be required depending on the excavation depth, location, equipment used, and desired rate of
production. In addition, oversized materials should be expected. A contractor with excavation
experience in similar difficult conditions should be consulted for expert advice on excavation

methodology, equipment and production rate.

7. LIMITATIONS

The field evaluation and geophysical analyses presented in this report have been conducted in
general accordance with current practice and the standard of care exercised by consultants per-
forming similar tasks in the project area. No warranty, express or implied, is made regarding the
conclusions, recommendations, and opinions presented in this report. There is no evaluation de-
tailed enough to reveal every subsurface condition. Variations may exist and conditions not
observed or described in this report may be present. Uncertainties relative to subsurface condi-
tions can be reduced through additional subsurface exploration. Additional subsurface surveying

will be performed upon request.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Southwest Geophys-
ics should be contacted if the reader requires additional information or has questions regarding
the content, interpretations presented, or completeness of this document. This report is intended
exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or recom-

mendations of this report by parties other than the client is undertaken at said parties’ sole risk.
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LEIGHTON AND ASSOCIATES, INC.
General Earthwork and Grading Specifications

1.0

General

11

1.2

Intent

These General Earthwork and Grading Specifications are for the grading and
earthwork shown on the approved grading plan(s) and/or indicated in the
geotechnical report(s). These Specifications are a part of the recommendations
contained in the geotechnical report(s). In case of conflict, the specific
recommendations in the geotechnical report shall supersede these more general
Specifications.  Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised
recommendations that could supersede these specifications or the
recommendations in the geotechnical report(s).

The Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ the Geotechnical
Consultant of Record (Geotechnical Consultant). The Geotechnical Consultants
shall be responsible for reviewing the approved geotechnical report(s) and
accepting the adequacy of the preliminary geotechnical findings, conclusions, and
recommendations prior to the commencement of the grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the
"work plan" prepared by the Earthwork Contractor (Contractor) and schedule
sufficient personnel to perform the appropriate level of observation, mapping, and
compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall
observe, map, and document the subsurface exposures to verify the geotechnical
design assumptions. If the observed conditions are found to be significantly
different than the interpreted assumptions during the design phase, the
Geotechnical Consultant shall inform the owner, recommend appropriate changes
in design to accommodate the observed conditions, and notify the review agency
where required. Subsurface areas to be geotechnically observed, mapped,
elevations recorded, and/or tested include natural ground after it has been cleared
for receiving fill but before fill is placed, bottoms of all "remedial removal” areas,
all key bottoms, and benches made on sloping ground to receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative compaction
testing of fill to determine the attained level of compaction. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a
routine and frequent basis.



LEIGHTON AND ASSOCIATES, INC.
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1.3

The Earthwork Contractor

The Earthwork Contractor (Contractor) shall be qualified, experienced, and
knowledgeable in earthwork logistics, preparation and processing of ground to
receive fill, moisture-conditioning and processing of fill, and compacting fill. The
Contractor shall review and accept the plans, geotechnical report(s), and these
Specifications prior to commencement of grading. The Contractor shall be solely
responsible for performing the grading in accordance with the plans and
specifications.

The Contractor shall prepare and submit to the owner and the Geotechnical
Consultant a work plan that indicates the sequence of earthwork grading, the
number of “spreads” of work and the estimated quantities of daily earthwork
contemplated for the site prior to commencement of grading. The Contractor
shall inform the owner and the Geotechnical Consultant of changes in work
schedules and updates to the work plan at least 24 hours in advance of such
changes so that appropriate observations and tests can be planned and
accomplished. The Contractor shall not assume that the Geotechnical Consultant
is aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment
and methods to accomplish the earthwork in accordance with the applicable
grading codes and agency ordinances, these Specifications, and the
recommendations in the approved geotechnical report(s) and grading plan(s). If,
in the opinion of the Geotechnical Consultant, unsatisfactory conditions, such as
unsuitable soil, improper moisture condition, inadequate compaction, insufficient
buttress key size, adverse weather, etc., are resulting in a quality of work less than
required in these specifications, the Geotechnical Consultant shall reject the work
and may recommend to the owner that construction be stopped until the
conditions are rectified.

2.0 Preparation of Areas to be Filled

2.1

Clearing and Grubbing

Vegetation, such as brush, grass, roots, and other deleterious material shall be
sufficiently removed and properly disposed of in a method acceptable to the
owner, governing agencies, and the Geotechnical Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals
depending on specific site conditions. Earth fill material shall not contain more
than 1 percent of organic materials (by volume). No fill lift shall contain more
than 5 percent of organic matter. Nesting of the organic materials shall not be
allowed.



LEIGHTON AND ASSOCIATES, INC.
General Earthwork and Grading Specifications

2.2

2.3

2.4

2.5

If potentially hazardous materials are encountered, the Contractor shall stop work
in the affected area, and a hazardous material specialist shall be informed
immediately for proper evaluation and handling of these materials prior to
continuing to work in that area.

As presently defined by the State of California, most refined petroleum products
(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents
that are considered to be hazardous waste. As such, the indiscriminate dumping
or spillage of these fluids onto the ground may constitute a misdemeanor,
punishable by fines and/or imprisonment, and shall not be allowed.

Processing

Existing ground that has been declared satisfactory for support of fill by the
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.
Existing ground that is not satisfactory shall be overexcavated as specified in the
following section. Scarification shall continue until soils are broken down and
free of large clay lumps or clods and the working surface is reasonably uniform,
flat, and free of uneven features that would inhibit uniform compaction.

Overexcavation

In addition to removals and overexcavations recommended in the approved
geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy,
organic-rich, highly fractured or otherwise unsuitable ground shall be
overexcavated to competent ground as evaluated by the Geotechnical Consultant
during grading.

Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to
vertical units), the ground shall be stepped or benched. The lowest bench or key
shall be a minimum of 15 feet wide and at least 2 feet deep, into competent
material as evaluated by the Geotechnical Consultant. Other benches shall be
excavated a minimum height of 4 feet into competent material or as otherwise
recommended by the Geotechnical Consultant. Fill placed on ground sloping
flatter than 5:1 shall also be benched or otherwise overexcavated to provide a flat
subgrade for the fill.

Evaluation/Acceptance of Fill Areas

All areas to receive fill, including removal and processed areas, key bottoms, and
benches, shall be observed, mapped, elevations recorded, and/or tested prior to
being accepted by the Geotechnical Consultant as suitable to receive fill. The
Contractor shall obtain a written acceptance from the Geotechnical Consultant
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prior to fill placement. A licensed surveyor shall provide the survey control for
determining elevations of processed areas, keys, and benches.

3.0 Fill Material

3.1

3.2

3.3

General

Material to be used as fill shall be essentially free of organic matter and other
deleterious substances evaluated and accepted by the Geotechnical Consultant
prior to placement. Soils of poor quality, such as those with unacceptable
gradation, high expansion potential, or low strength shall be placed in areas
acceptable to the Geotechnical Consultant or mixed with other soils to achieve
satisfactory fill material.

Oversize

Oversize material defined as rock, or other irreducible material with a maximum
dimension greater than 8 inches, shall not be buried or placed in fill unless
location, materials, and placement methods are specifically accepted by the
Geotechnical Consultant. Placement operations shall be such that nesting of
oversized material does not occur and such that oversize material is completely
surrounded by compacted or densified fill. Oversize material shall not be placed
within 10 vertical feet of finish grade or within 2 feet of future utilities or
underground construction.

Import

If importing of fill material is required for grading, proposed import material shall
meet the requirements of Section 3.1. The potential import source shall be given
to the Geotechnical Consultant at least 48 hours (2 working days) before
importing begins so that its suitability can be determined and appropriate tests
performed.

4.0 Fill Placement and Compaction

4.1

Fill Layers

Approved fill material shall be placed in areas prepared to receive fill (per
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.
The Geotechnical Consultant may accept thicker layers if testing indicates the
grading procedures can adequately compact the thicker layers. Each layer shall be
spread evenly and mixed thoroughly to attain relative uniformity of material and
moisture throughout.
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4.2

4.3

4.4

4.5

4.6

Fill Moisture Conditioning

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to
attain a relatively uniform moisture content at or slightly over optimum.
Maximum density and optimum soil moisture content tests shall be performed in
accordance with the American Society of Testing and Materials (ASTM Test
Method D1557).

Compaction of Fill

After each layer has been moisture-conditioned, mixed, and evenly spread, it shall
be uniformly compacted to not less than 90 percent of maximum dry density
(ASTM Test Method D1557). Compaction equipment shall be adequately sized
and be either specifically designed for soil compaction or of proven reliability to
efficiently achieve the specified level of compaction with uniformity.

Compaction of Fill Slopes

In addition to normal compaction procedures specified above, compaction of
slopes shall be accomplished by backrolling of slopes with sheepsfoot rollers at
increments of 3 to 4 feet in fill elevation, or by other methods producing
satisfactory results acceptable to the Geotechnical Consultant. Upon completion
of grading, relative compaction of the fill, out to the slope face, shall be at least
90 percent of maximum density per ASTM Test Method D1557.

Compaction Testing

Field-tests for moisture content and relative compaction of the fill soils shall be
performed by the Geotechnical Consultant. Location and frequency of tests shall
be at the Consultant's discretion based on field conditions encountered.
Compaction test locations will not necessarily be selected on a random basis. Test
locations shall be selected to verify adequacy of compaction levels in areas that
are judged to be prone to inadequate compaction (such as close to slope faces and
at the fill/bedrock benches).

Frequency of Compaction Testing

Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or
1,000 cubic yards of compacted fill soils embankment. In addition, as a guideline,
at least one test shall be taken on slope faces for each 5,000 square feet of slope
face and/or each 10 feet of vertical height of slope. The Contractor shall assure
that fill construction is such that the testing schedule can be accomplished by the
Geotechnical Consultant. The Contractor shall stop or slow down the earthwork
construction if these minimum standards are not met.



LEIGHTON AND ASSOCIATES, INC.
General Earthwork and Grading Specifications

5.0

6.0

7.0

4.7 Compaction Test Locations

The Geotechnical Consultant shall document the approximate elevation and
horizontal coordinates of each test location. The Contractor shall coordinate with
the project surveyor to assure that sufficient grade stakes are established so that
the Geotechnical Consultant can determine the test locations with sufficient
accuracy. At a minimum, two grade stakes within a horizontal distance of 100
feet and vertically less than 5 feet apart from potential test locations shall be
provided.

Subdrain Installation

Subdrain systems shall be installed in accordance with the approved geotechnical
report(s), the grading plan. The Geotechnical Consultant may recommend additional
subdrains and/or changes in subdrain extent, location, grade, or material depending on
conditions encountered during grading. All subdrains shall be surveyed by a land
surveyor/civil engineer for line and grade after installation and prior to burial. Sufficient
time should be allowed by the Contractor for these surveys.

Excavation

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the
Geotechnical Consultant during grading.  Remedial removal depths shown on
geotechnical plans are estimates only. The actual extent of removal shall be determined
by the Geotechnical Consultant based on the field evaluation of exposed conditions
during grading. Where fill-over-cut slopes are to be graded, the cut portion of the slope
shall be made, evaluated, and accepted by the Geotechnical Consultant prior to placement
of materials for construction of the fill portion of the slope, unless otherwise
recommended by the Geotechnical Consultant.

Trench Backfills

7.1 Safety

The Contractor shall follow all OSHA and Cal/OSHA requirements for safety of
trench excavations.
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7.2

7.3

7.4

Bedding and Backfill

All bedding and backfill of utility trenches shall be performed in accordance with
the applicable provisions of Standard Specifications of Public Works
Construction. Bedding material shall have a Sand Equivalent greater than 30
(SE>30). The bedding shall be placed to 1 foot over the top of the conduit and
densified by jetting. Backfill shall be placed and densified to a minimum of
90 percent of relative compaction from 1 foot above the top of the conduit to the
surface.

The Geotechnical Consultant shall test the trench backfill for relative compaction.
At least one test should be made for every 300 feet of trench and 2 feet of fill.

Lift Thickness

Lift thickness of trench backfill shall not exceed those allowed in the Standard
Specifications of Public Works Construction unless the Contractor can
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to
the minimum relative compaction by his alternative equipment and method.

Observation and Testing

The jetting of the bedding around the conduits shall be observed by the
Geotechnical Consultant.
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e SUBDRAIN INSTALLATION - Subdrain collector pipe shall be installed with perforations down or,
unless otherwise designated by the geotechnical consultant. Outlet pipes shall be non-perforated
pipe. The subdrain pipe shall have at least 8 perforations uniformly spaced per foot. Perforation shall
be 1/4" to 1/2" if drilled holes are used. All subdrain pipes shall have a gradient at least 2% towards the

outlet.
[ ]

SUBDRAIN PIPE - Subdrain pipe shall be ASTM D2751, ASTM D1527 (Schedule 40) or SDR 23.5 ABS pipe
or ASTM D3034 (Schedule 40) or SDR 23.5 PVC pipe.

All outlet pipe shall be placed in a trench and, after fill is placed above it, rodded to verify integrity.

BUTTRESS OR GENERAL EARTHWORK AND GRADING ’f’
REPLACEMENT FILL SPECIFICATIONS /
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

OPTION 1: PIPE SURROUNDED WITH
CLASS 2 PERMEABLE MATERIAL

OPTION 2: GRAVEL WRAPPED

WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE

OR LEVEL
12"

WATERPROOFING f ; -
(SEE GENERAL NOTES) ~—| | - WATERPROOFING R
o (SEE GENERAL NOTES) A
P 12" MINIMUM
: CLASS 2 PERMEABLE 2
FILTER MATERIAL Lo
WEEP HOLE WEEP HOLE ’
(SEE NOTE 5) = (SEE GRADATION) (SEENOTE 5) ——=F
. 4 INCH DIAMETER -
LEVEL OR PERFORATED PIPE LEVEL OR
SLOPE (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
No. 8 18-33
No. 30 5-15
No. 50 0-7

No. 200 0-3

IN FILTER FABRIC

NATIVE

FILTER FABRIC
(SEE NOTE 4)

12" MINIMUM

a 7O 12 INCH SIZE GRAVEL
WRAPPED IN FILTER FABRIC

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 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 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 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 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 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.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL
FOR WALLS 6 FEET OR LESS IN HEIGHT

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50
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APPENDIX E

GBA - IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL-ENGINEERING
REPORT
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Important nfoPmation ahou This
Geotechnical-Engineering Report

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

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way, clients can benefit from

a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering 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 given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you — should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

o the client’s goals, objectives, budget, schedule, and
risk-management preferences;

o the general nature of the structure involved, its size,
configuration, and performance criteria;

o the structure’s location and orientation on the site; and

o other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
o thesite’s size or shape;
o 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;
o the elevation, configuration, location, orientation, or
weight of the proposed structure;
o the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes - even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project;

o for adifferent site (that may or may not include all or a
portion of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.
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This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options
or alternatives — are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
o confer with other design-team members,
o help develop specifications,
o review pertinent elements of other design professionals’

plans and specifications, and
o be on hand quickly whenever geotechnical-engineering

guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you've included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

GET.

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position

to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities 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 personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment - differ significantly from those used to perform

a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture - including water vapor - from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS

ASSOCIATION

Telephone: 301/565-2733
e-mail: info@geoprofessional.org  www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any
kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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Attention: Mr. Timothy Reeves

Subject: Geotechnical Exploration

February 3, 2020
Project No. 11227.021

Proposed Village West Drive Extension

Riverside County, California

In accordance with your authorization and our proposal dated January 15, 2020, we are
pleased to present herewith our geotechnical exploration for the subject project. This report
presents our findings and provides geotechnical recommendations for design and

construction.

Based on the results of our exploration, the proposed road alignment is underlain by
alluvium and granitic bedrock. The alluvium varies from silty sand to clayey sand with R-
value ranging from 19 to 70. The granitic rock appears to be highly weathered and
generally excavatable/rippable within the depth explored.

The opportunity to be of service is sincerely appreciated. If you should have any questions,

please do not hesitate to call our office.

Respectfully submitted,

LEIGHTON CONSULTING, INC.
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Geotechnical Exploration February 3, 2020
Village West Drive Extension Project No. 11227.021

1.0 INTRODUCTION

1.1 Site and Project Description

The proposed Village West Drive extension is located within the unincorporated area of
Riverside County on the west side of the General Archie Gold Golf Course between
Lemay Drive and Nandina Avenue (see Figure 1). This roadway extension is partially
paved and currently loops around the east side of an existing above ground water tank at
approximately Station 36+00 (see Figure 2). Overhead power lines and associated poles
are located along the western shoulder of existing roadway from about station 27+00 to
36+80. Existing Village West Drive is currently a two lane roadway (one lane in each
direction). The existing pavement appears to be in a relatively good condition to
approximately 200 feet south of Lemay Drive (or ~Station 27+00). The existing pavement
south of Station 27+00 is in a poor condition with severe alligator cracking and potholes.

Based on review of the Conceptual Plan (DRC, 2019), the planned roadway
improvements include:

= Rough grading to complete the widening and partial re-alignment. Existing
pavement is expected to be completely removed due to proposed new road profile
and re-alignment.

= Removal/relocation of above ground steel water tank and several power poles.
= Grading will consist of up to 6 feet of excavation and 12 feet of fill.

= Construction of storm drain culverts at three locations.

= Construction of new curb and gutter and roadway pavement.

1.2 Purpose and Scope

The purpose of our exploration is to: (1) evaluate geotechnical engineering characteristics
of the earth materials along the roadway alignment, and (2) provide geotechnical
recommendations for design and construction of the proposed improvements. More
specifically and as described in our proposal, the scope of our work included the following
tasks:

= Background Review: We reviewed readily available, relevant, geotechnical/
geologic reports and maps pertinent to the project.

= Field Exploration: Our field exploration consisted of twelve (12) backhoe test pits
excavated, sampled and logged along accessible areas of the roadway alignment.

Leighton
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= Geotechnical Laboratory Tests: Geotechnical laboratory tests were performed on
selected soil samples collected during our field exploration. This laboratory testing
program was designed to evaluate general physical and engineering
characteristics of the encountered soils.

= Engineering Analysis: Data obtained from our background review, field
exploration, and geotechnical laboratory testing program was evaluated to develop
geotechnical conclusions and recommendations.

= Report Preparation: Results of this evaluation have been summarized in this
report, presenting our findings, conclusions and recommendations.

This report does not address the potential for encountering hazardous materials along
the roadway. Important information about limitations of geotechnical reports, in general,
is presented in Appendix C, GBA Important Information About This Geotechnical Report.

1.3 Field Exploration

Our field exploration consisted of the excavation of twelve (12) backhoe test pits at
accessible areas along the proposed alignment. Prior to drilling, we located and marked
exploration locations for coordination with Underground Service Alert (USA). Our field
exploration was performed on January 23, 2020. Approximate locations of the test pits
are depicted on the Test Pit Location Plan (Figure 2). The exploratory test pits were
generally excavated as close as practical to proposed alignment; however, some
explorations were offset to avoid conflicts with existing underground utilities and asphalt
pavement. During the exploration, bulk samples were obtained from the test pits for
laboratory testing and evaluation. Sampling was conducted by a staff geologist from our
office. The collected samples were transported to our laboratory for testing. Test pits
were backfilled with native soils. The test pit logs are presented in Appendix A.

1.4 Laboratory Testing

Laboratory tests were performed on representative samples to provide a basis for
development of geotechnical conclusions and recommendations. Selected samples were
tested to determine the following parameters: maximum dry density and optimum
moisture content, R-value, soluble sulfate and chloride content, pH and resistivity. The
results of our laboratory testing and summaries of the testing procedures are presented
in Appendix B.
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20 GEOTECHNICAL AND GEOLOGIC FINDINGS

A summary of our findings from research of pertinent literature, site-specific field
exploration, geotechnical laboratory testing and engineering analysis, is discussed in this
section.

2.1 Regional Geology

The site is located within a prominent natural geomorphic province in southwestern
California known as the Peninsular Ranges. This province is characterized by steep,
elongated ranges and valleys that trend northwestward. More specifically, the proposed
site is located within the relatively stable Perris Block.

The Perris Block, approximately 20 miles by 50 miles in extent, is bounded by the San
Jacinto Fault Zone to the northeast, the Elsinore Fault Zone to the southwest. The Perris
Block has had a complex tectonic history, apparently undergoing relative vertical land-
movements of several thousand feet in response to movement on the Elsinore and San
Jacinto Fault Zones. Thin sedimentary and volcanic materials locally mantle crystalline
bedrock, consisting of the Val Verde Tonalite (Kvt).

2.2 Subsurface Conditions

Our field exploration and review of pertinent literature indicates that the Val Verde Tonalite
bedrock along the proposed alignment is generally covered with varying thicknesses of
artificial fill associated with existing roadway and alluvial deposits. Detailed descriptions
of the earth materials encountered in each excavation are provided in Appendix A.

2.2.1 Artificial Fill

Artificial fill is expected as typical embankment fill associated with existing
roadway, culvert crossings and existing water tank pad. The fill thickness is
expected to vary from several inches to less than 5 feet. The fill is likely generated
from near or onsite sources (i.e. alluvium/weathered bedrock) and consist of silty
sand (SM) with varying amounts of gravel.

2.2.2 Topsoil/Colluvium

A thin veneer of topsoil/colluvial deposits was encountered in most test pits and is
expected to generally be less than 1 foot in thickness. The topsoil/colluvium
generally consisted of loose silty sand with gravel (SM).

Leighton




Geotechnical Exploration February 3, 2020
Village West Drive Extension Project No. 11227.021

2.3

2.2.3 Alluvium Deposits

Alluvial deposits were encountered in most test pits to a maximum depth of 6 feet
(T-6). The observed alluvium generally consisted of loose to medium dense, red-
brown to dark brown silty sand to clayey sand with interbedded poorly to well-
graded sand and sandy clay layers. The Expansion Index (EI) of the clayey sand
soils is expected to be very low (EI=21). The R-value of these materials is
expected to range from 19 to 40.

2.2.4 Granitic Bedrock/Val Verde Tonalite (Kvt).

Granitic bedrock was encountered as shallow as 6 inches BGS in T-8 and as deep
as 6 feet BGS in T-6. The granitic bedrock is highly weathered/completely
weathered in the upper 2 to 3 feet. Some bedrock boulders/outcropping are
exposed near the existing water tank at approximately station 38+00 to 40+00.
The bedrock is expected to range from readily rippable/excavatable to locally non-
rippable depending on the degree of weathering and presence of core stones. This
weathered bedrock is likely to produce fine to coarse sand with gravel size rock
fragments and is expected to be generally suitable for re-use as compacted fill.
However, it should be anticipated that deeper excavations of the alignment may
encounter undulating/less weathered bedrock surfaces that may be very difficult
to excavate and generate boulders or core stones (greater than 12 inches).

Surface and Groundwater

No surface water was observed along the alignment except for the existing offsite pond
along the west side of the alignment between Station 44+00 to 48+00. Groundwater
conditions can fluctuate seasonally and may also be directly-impacted by other factors
not observed at the time of our field explorations or groundwater seepage may appear in
excavations exposing earth materials of contrasting permeabilities.

Leighton
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3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 General

The proposed roadway appears feasible from a geotechnical viewpoint provided that the
following recommendations are incorporated into the design and construction phases of
development.

3.2 Earthwork Considerations

Earthwork associated with the proposed roadway should be performed in accordance
with applicable County or JPA Standards, “Standard Specifications for Public Works
Construction” (Green Book, latest edition) and the recommendations included in the text
of this report.

3.2.1 Subgrade Preparation

Prior to grading, the proposed roadway alignment should be cleared of surface
and subsurface obstructions including heavy vegetation, roots and existing
pavement. After clearing and grubbing, the following remedial grading should be
performed:

Existing Roadway: Prior to any filling or new pavement construction, all existing
pavement (AC and AB) should be removed to allow for scarification and
recomapction of subgrade. Some locally deeper removal/over-excavation (OX)
may be required to achieve stable subgrade.

Widening and/or _New Pavement: Prior to any filing or new pavement
construction, all artificial fill, topsoil, and 3 feet of alluvium should be removed and
recompacted. Some locally deeper removal of alluvium may be required such as
in drainage swale located at Test Pit T-6. The exposed removal bottom should be
approved by the geotechnical consultant and then scarified, moisture conditioned
and compacted prior to placing fill. Subgrade preparation/treatment should extend
for the entire width of the roadway including sidewalks, medians and pavements,
etc.

After completion of remedial grading and fill placement described above, the upper
6 inches of the final subgrade soils, where applicable, should be moisture-
conditioned to near optimum moisture content, compacted to at least 95 percent
relative compaction (ASTM D1557) 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 as determined by
ASTM D1557. Excavations should be performed in accordance with the project
plans, specifications, and all applicable OSHA requirements.

Leighton
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3.3

3.2.2 Fill Materials

Onsite soils (El<21 and R-value>19) should generally be suitable as fill materials
for street subgrade provided they are free of rocks over 3 inches in diameter and
organic matter. The existing asphalt material may be crushed to 3-inch minus and
used as part of the fill matrix. Any crushed asphalt should be blended with native
soils to produce a well-mixed fill source. Fill should be compacted in uniform
horizontal lifts by mechanical means to at least 90 percent relative compaction as
determined per ASTM D 1557 (Modified Proctor) or as required per County
standard specifications.

3.2.3 Import Soils

Import soils and/or borrow sites, if needed, should be evaluated by the
geotechnical consultant prior to import. Import soils should be uncontaminated,
granular in nature, free of organic material (loss on ignition less-than 2 percent),
have a very low expansion potential (ElI<21) and R-value greater than 20, if to be
used in upper 12 inches of street subgrade.

3.2.4 Trench Backfill

For any planned pipe new or re-located pipes, prior to backfilling trenches, pipes
should be bedded in and covered with a uniform, granular material that has a Sand
Equivalent (SE) of 30 or greater, and a gradation meeting requirements of the pipe
manufacturer and District Standards. A minimum cover of 12 inches of bedding
material should be provided above the top of the pipe. Pipe bedding should be
water-densified in-place. Some onsite soils (SW materials) with SE greater than
30 may be suitable for this purpose.

3.2.5 Shrinkage

Change in volume of excavated and recompacted soil varies according to initial
density, which is a function of soil type and location. This volume change is
represented as a percentage increase (bulking) or decrease (shrinkage) in volume
of fill after removal and recompaction. Field and laboratory data used in our
calculations included laboratory-measured maximum dry densities for soil types
encountered at this site relative to measured, in-place densities of soils sampled.
We estimate that shrinkage due to recompaction of soils will vary with depth
(shrinkage typically decreases with depth). We suggest an estimated shrinkage
ranging from 5 to 15 percent for the alluvial materials.

Bearing Capacity and Earth Pressures

For any planned culvert crossings or ancillary structures, a net allowable bearing capacity
of 2,000 psf, or a modulus of subgrade reaction of 150 pci may be used. A minimum
base width of 18 inches for continuous footings and a minimum bearing area of 3 square

Leighton
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feet (1.75 ft by 1.75 ft) for pad foundations should be used. Additionally, an increase of
one-third may be applied when considering short-term live loads (e.g. seismic and wind).

3.4 Preliminary Pavement Design

The preliminary pavement design provided below is based on the Caltrans Highway
Design Manual and applicable County standards. Per the referenced street improvement
plans, this portion of Village West Drive is to receive a minimum of 0.50-feet HMA over
0.67-feet AB layer. Based on the results of our laboratory testing on 3 representative
samples of site soils, the subgrade R-Value is expected to range from 19 to 71 depending
on location and proposed street profile. As such, in cut areas and where subgrade consist
of granitic rock, the pavement section should default to the required minimum pavement
section. In fill areas or where subgrade consist of at least 12 inches of onsite soils
(assume R-value of 20), a pavement section of 0.50-feet HMA over 1.4-feet AB is required
for this road segment. Actual R-value of the subgrade soils will need to be verified after
completion of site grading and thickness of required AB should be adjusted accordingly.

Pavement design and construction should also conform to applicable County and industry
standards. The Caltrans pavement section design calculations were based on a
pavement life of approximately 20 years with a normal amount of flexible pavement
maintenance.

3.5 Corrosivity Testing

Caltrans Corrosion Guidelines (Caltrans, 2018) state that a site is considered to be
corrosive to foundation elements or underground structures if one or more of the following
conditions exist for the soil and/or water samples taken at the site:

= Chloride concentration greater than or equal to 500 ppm
= Sulfate concentration greater than or equal to 1,500 ppm
= pHof5.50rless

Based on our laboratory testing on a representative soil sample, the onsite soils are
considered to be corrosive to foundation elements or underground structures. Any
ferrous pipe can be protected by polyethylene bags, tape or coatings, di-electric fittings,
concrete encasement or other means to separate the pipe from wet onsite soils. Further
testing of import and site soil corrosivity could be performed and specific
recommendations for corrosion protection may need to be provided by a qualified

corrosion engineer.
é’
-7-
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3.6 Construction Observation

Observation and testing should be performed by Leighton’s representatives during
excavation/construction. It should be anticipated that the substrata exposed during
construction may vary from that encountered in the test borings. Reasonably continuous
construction observation and review during the proposed improvements allows for
evaluation of the actual soil conditions and the ability to provide appropriate revisions
where required during construction.

Recommendations are based on information available at the time our report was prepared
and may change as plans are developed, or if supplemental subsurface exploration is
authorized. Leighton Consulting, Inc. should review improvements plans, when available,
and comment further on geotechnical aspects of the project. Geotechnical observation
and testing should be conducted during excavation and all phases of construction.
Geotechnical conclusions and preliminary recommendations should be reviewed and
verified by us (Leighton Consulting, Inc.) during construction, and revised accordingly if
geotechnical conditions encountered vary from our findings and interpretations.

Leighton
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40 LIMITATIONS

This report was necessarily based in part upon data obtained from a limited number of
observances, site visits, soil samples, tests, analyses, histories of occurrences, spaced
subsurface explorations and limited information on historical events and observations.
Such information is necessarily incomplete. The nature of many sites is such that differing
characteristics can be experienced within small distances and under various climatic
conditions. Changes in subsurface conditions can and do occur over time. This
exploration was performed with the understanding that the project as described in Section
1.1 of this report.

This report was prepared for Meridian Park based on Meridian Park needs, directions,
and requirements at the time of our investigation. This report is not authorized for use by,
and is not to be relied upon by any party except Meridian Park, and its successors and
assigns as owner of the property, with whom Leighton Consulting, Inc. has contracted for
the work. Use of or reliance on this report by any other party is at that party's risk.
Unauthorized use of or reliance on this report constitutes an agreement to defend and
indemnify Leighton Consulting, Inc. 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
Leighton Consulting, Inc.

The client is referred to Appendix C regarding important information provided by the

Geoprofessional Business Association (GBA) on geotechnical engineering studies and
report and their applicability.

Leighton
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APPENDIX A
Field Exploration / Logs of Exploratory Test Pits

Our field exploration consisted of excavating 12 backhoe test pits on January 23, 2020.
Prior to drilling, we marked proposed exploration locations for coordination with
Underground Service Alert (USA). Test Pit locations are depicted on Plate 1.

Bag (or bulk) samples were obtained from soil cuttings. Types of samples obtained from
each location are shown on the trench logs at corresponding depths. The test pits were
backfilled with soil cuttings obtained during the excavation. Representative earth-material
samples obtained from these subsurface explorations were transported to our Temecula
geotechnical laboratory for evaluation and appropriate testing.

The attached subsurface exploration logs and related information depict subsurface
conditions only at the locations indicated and at the particular date designated on the
logs. Subsurface conditions at other locations may differ from conditions occurring at
these locations. The passage of time may result in altered subsurface conditions due to
environmental changes. In addition, any stratification lines on the logs represent the
approximate boundary between soil types and the transition may be gradual.

1
A-1
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LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST | USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil/Colluvium

SM 0’-0.5' SILTY SAND loose dark brown, moist, fine to coarse grained sand, roots
Quaternary Alluvium (Qal)

B-1@ 1-2 SM 0.5-2.0" SILTY SAND, loose, dark grayish brown, moist, fine to coarse grained sand, few
gravel and cobble to 6”

Val Verde Tonalite (Kvt)

T-1 2.0-4.0’ Severely Weathered, recovered as: SILTY SAND with GRAVEL, medium dense,
dark grayish brown, moist, fine to coarse grained sand with fine gravel

4.0’-7.0’ Less weathered, recovered as: Well-Graded SAND with GRAVEL, light grayish
brown, slightly moist, fine to coarse grained sand with fine gravel

Total Depth 7’ backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil
SM 0’-0.5" SILTY SAND with GRAVEL, loose, light brown, moist, fine to coarse grained sand

with fine gravel

Quaternary Alluvium (Qal)

SM 0.5-1.5" SILTY SAND, medium dense, light brown, moist, fine to medium grained sand
Older Alluvium (Qalo)

SM/SC | 1.5-3.0’ SILTY to CLAYEY SAND, dense, dark yellowish brown, moist, fine to medium
grained sand

Val Verde Tonalite (Kvt)

3.0’-5.0’ Highly weathered, recovered as: Well-graded SAND with GRAVEL, dense, light
grayish brown, slightly moist, fine to coarse grained sand with fine gravel, difficult
excavation

Total Depth 5’ backfilled with spoils 1/23/2020

T-2 B-1@ 2-3




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil/Colluvium

SM 0’-1.0’ SILTY SAND, medium dense, brown, slightly moist, fine to coarse grained sand, few
roots

Val Verde Tonalite (Kvt)

T-3 B-1@ 3-4 RV=70 1.0’-7.0’ Highly weathered, recovered as: Well-graded SAND with GRAVEL, dense, light
grayish brown, slightly moist, fine to coarse grained sand with fine gravel, friable, easily
excavatable

Total Depth 7’ backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION
Topsoil

SM 0'-1.0’ SILTY SAND, loose, grayish brown, moist, fine to coarse grained sand, roots
Quaternary Alluvium (Qal)

B-1@ 2-3 SM | 1.0-3.0' SILTY SAND, medium dense, yellowish brown, moist, fine to coarse grained sand
T-4 Val Verde Tonalite (Kvt)

3.0'-6.5’" Highly weathered, recovered as: SILTY SAND with GRAVEL, dense, grayish
brown, slightly moist, fine to coarse grained sand with fine gravel, friable, becoming
moderately weathered at 5’

Total Depth 6.5 backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION

Topsoil/Colluvium

SM 0’-0.5’ SILTY SAND with GRAVEL, loose, grayish brown, moist, fine to coarse grained
sand with fine gravel, few roots

Quaternary Alluvium (Qal)

SM 0.5-2.0" SILTY SAND, dense, yellowish brown, moist, fine to coarse grained sand, old
utility wire observed in trench

Val Verde Tonalite (Kvt)

2.0’-5.0’ Moderately weathered, recovered as: SILTY SAND with GRAVEL, dense, grayish
brown, slightly moist, fine to coarse grained sand with fine gravel, difficult excavation at 4’

Total Depth 5’ backfilled with spoils 1/23/2020
Note: 2" AC/6” native fill adjacent to trench

T-5




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Quaternary Alluvium (Qal)

SM 0’-2.0’ SILTY SAND, loose, dark brown, moist, fine to coarse grained sand, roots

SC 2.0'-5.0' CLAYEY SAND, loose, dark reddish brown, moist, fine to coarse grained sand
SM 5.0-6.0" SILTY SAND, loose, dark grayish brown, moist, fine to coarse grained sand

B-1@ 3-4 MD: 129.9

0,
T-6 @Elzg) Val Verde Tonalite (Kvt)
RV=19 6.0’-7.5" Highly weathered, recovered as: Well-graded SAND with GRAVEL, dense, light
corrosion grayish brown, slightly moist, fine to coarse grained sand with fine gravel, difficult

excavation
Total Depth 7.5 backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil/Colluvium

SC/SM | 0-0.5" SILTY/CLAYEY SAND, loose, dark brown, moist, fine to coarse grained sand
Quaternary Alluvium (Qal)

B-l@1-2 CL 0.5’-2.5" SANDY Lean CLAY, loose, dark reddish brown, moist, fine to coarse grained sand
Val Verde Tonalite (Kvt)

2.5-4.0' Severely weathered, recovered as: SILTY/CLAYEY SAND with GRAVEL, dense,
T-7 grayish brown, moist, fine to coarse grained sand with fine gravel

B-2 @ 6-9’ 4.0’-9.0’ Highly weathered, recovered as: Well-graded SAND with GRAVEL, dense,
grayish brown, moist, fine to coarse grained sand with fine gravel, becomes moderately
weathered at 9.0’, difficult to excavate

Total Depth 10’ backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION

Topsoil/Colluvium

SM 0'-0.5’ SILTY SAND with GRAVEL, medium dense, grayish brown, slightly moist, fine to
coarse grained sand with fine gravel, roots

B-1@ 3-4 Val Verde Tonalite (Kvt)

T-8 0.5’-4.0’ Moderately weathered, recovered as: Well-graded SAND with GRAVEL, dense,
light gray, slightly moist, fine to coarse grained sand with fine gravel, difficult excavation at
o

Backhoe refusal @ 4.0’ backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD

CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE
PIT# TYPE & DEPTH LAB TEST USCS DESCRIPTION

Topsoil/Colluvium

SM 0’-1.0’ SILTY SAND, loose, reddish brown, moist, fine to coarse grained sandssss
Val Verde Tonalite (Kvt)

T-9 1.0’-2.0’ Highly weathered, recovered as: Well-graded SAND with GRAVEL, dense,
grayish brown, slightly moist, fine to coarse grained sand with fine gravel and cobbles to 6”

Backhoe refusal @ 2’ backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil/Colluvium

SM 0’-1.0’ SILTY SAND, loose, dark brown, moist, fine to coarse grained sand, roots
Quaternary Alluvium (Qal)

SC 1.0-3.0’ CLAYEY SAND, loose, dark reddish brown, moist, fine to coarse grained sand
SM 3.0’-5.0" SILTY SAND, medium dense, reddish brown, moist, fine to coarse grained sand
Val Verde Tonalite (Kvt)

5.0'-7.0' Moderately weathered, recovered as: Well-graded SAND with GRAVEL, dense,
light gray, slightly moist, fine to coarse grained sand with fine gravel and few angular
cobbles to 8”, becomes slightly weathered at 6’

Total Depth 7’ backfilled with spoils 1/23/2020

B-1 @ 2-3 MD: 119.9
@12.5%

T-10 RV=19




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil/Colluvium

SM 0’-0.5’ SILTY SAND, loose, dark brown, moist, fine to coarse grained sand, roots
Quaternary Alluvium (Qal)

SM 0.5-2.5" SILTY SAND with GRAVEL, loose, dark yellowish brown, moist, fine to coarse
T-11 grained sand with fine gravel

Val Verde Tonalite (Kvt)

2.5-6.5’" Highly weathered, recovered as: Well-graded SAND with GRAVEL, dense, slightly
moist, fine to coarse grained sand with gravel to 17, friable

Total Depth 6.5 backfilled with spoils 1/23/2020




LOG OF TEST PITS

PROJECT NO. 11227.021 LOGGED BY: JTD
CLIENT: Meridian Park, LLC DATE: 1/23/2020
TEST SAMPLE LAB TEST USCS DESCRIPTION

PIT# | TYPE & DEPTH

Topsoil/Colluvium

SM 0'-1.0’ SILTY SAND, loose, dark yellowish brown, moist, fine to coarse grained sand, roots
Quaternary Alluvium (Qal)

B-1@ 1-2 SM 1.0’-3.5" SILTY SAND, loose, dark brown, moist, fine to medium grained sand

Val Verde Tonalite (Kvt)

T-12 3.5’-4.0’ Highly weathered, recovered as: SILTY SAND, dense, dark grayish brown, moist,
fine to coarse grained sand

4.0’-7.0' Recovered as: Well-graded SAND with GRAVEL, dense, light gray, slightly moist,
fine to coarse grained sand with fine gravel

Total Depth 7’ backfilled with spoils 1/23/2020
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APPENDIX B
Results of Laboratory Testing
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Project Name:

Meridian Village West Dr. Ext

Project No.: 11227.021
Boring No.: T-6
Sample No.: B-1

Soil Identification:

Input By:
Depth (ft.): 3.0 - 4.0

Silty, Clayey Sand (SC-SM), Dark Reddish Brown.

Tested By: G. Davila

M. Vinet

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Date:
Date:

01/28/20

01/29/20

Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft3) 0.03340 Ram Weight = 10 Ib.; Drop = 18 in.
TEST NO. 1 2 3 4 5 6

Wt. Compacted Soil + Mold (g) 5680 5722 5656
Weight of Mold (9) 3571 3571 3571
Net Weight of Soil (9) 2109 2151 2085
Wet Weight of Soil + Cont. (g) 881.3 750.0 845.0
Dry Weight of Soil + Cont. (g) 837.8 709.4 782.3
Weight of Container (9) 280.7 277.3 278.9
Moisture Content (%) 7.8 9.4 12.5
Wet Density (pcf) 139.2 142.0 137.6
Dry Density (pcf) 129.1 129.8 122.4

Maximum Dry Density (pcf) | 129.9 | Optimum Moisture Content (%)

PROCEDURE USED

[X] Procedure A

Soil 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

[] Procedure B

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 : 6 in. (152.4 mm) diameter

Layers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +%4 in.
is <30%

Particle-Size Distribution:

GR:SA:FI
Atterberg Limits:

LL,PL,PI
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Project Name:

Meridian Village West Dr. Ext

Project No.: 11227.021
Boring No.: T-10
Sample No.: B-1

Soil Identification:

Input By:
Depth (ft.): 2.0 - 3.0

Silty, Clayey Sand (SC-SM), Dark Reddish Brown.

Tested By: G. Davila
M. Vinet

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Date:
Date:

01/28/20
01/29/20

Preparation Method: X | Moist X | Mechanical Ram
Dry Manual Ram
Mold Volume (ft3) 0.03340 Ram Weight = 10 Ib.; Drop = 18 in.
TEST NO. 1 2 3 4 5 6

Wt. Compacted Soil + Mold (g) 5543 5586 5624 5612
Weight of Mold (9) 3571 3571 3571 3571
Net Weight of Soil (9) 1972 2015 2053 2041
Wet Weight of Soil + Cont. (g) 980.2 850.1 1027.5 921.2
Dry Weight of Soil + Cont. (g) 920.9 792.8 940.3 835.0
Weight of Container (9) 279.8 278.1 278.0 278.5
Moisture Content (%) 9.2 11.1 13.2 15.5
Wet Density (pcf) 130.2 133.0 135.5 134.7
Dry Density (pcf) 119.1 119.7 119.7 116.6

Maximum Dry Density (pcf) 119.9 Optimum Moisture Content (%)

PROCEDURE USED

[X] Procedure A

Soil 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

[] Procedure B

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 : 6 in. (152.4 mm) diameter

Layers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +%4 in.
is <30%

Dry Density (pcf)

Particle-Size Distribution:

GR:SA:FI

Atterberg Limits: 105
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EXPANSION INDEX of SOILS
ASTM D 4829

Meridian Village West Dr. Ext.

Tested By: M. Vinet

Date: 1/28/20

Project No. : 11227.021 Checked By: M. Vinet Date: 1/29/20
Boring No.: T-6 Depth: 3.0 -4.0
Sample No. : B-1 Location: N/A
Sample Description:  Silty, Clayey Sand (SC-SM), Dark Reddish Brown.
Dry Wt. of Soil + Cont. (gm.) 2522.3
WHt. of Container No. (gm.) 0.0
Dry Wt. of Sail (gm.) 2522.3
Weight Soil Retained on #4 Sieve 19.6
Percent Passing # 4 99.2
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 0.9951
Wt. Comp. Soil + Mold (gm.) 604.2 631.0
Wt. of Mold (gm.) 190.3 190.3
Specific Gravity (Assumed) 2.70 2.70
Container No. 10 10
Wet Wt. of Soil + Cont. (gm.) 628.5 631.0
Dry Wt. of Soil + Cont. (gm.) 605.0 381.5
WHt. of Container (gm.) 328.5 190.3
Moisture Content (%) 8.5 15.5
Wet Density (pcf) 124.9 133.6
Dry Density (pcf) 115.1 115.6
Void Ratio 0.465 0.458
Total Porosity 0.317 0.314
Pore Volume (cc) 65.7 64.7
Degree of Saturation (%) [ S meas] 49.3 91.5
SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.
. Pressure Elapsed Time Dial Readings
Date Time (psi) p(min.) (in.) ’
1/28/20 12:35 1.0 0 0.5000
1/28/20 12:45 1.0 10 0.5000
Add Distilled Water to the Specimen
1/29/20 7:00 1.0 1095 0.4951
1/29/20 8:00 1.0 1155 0.4951
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 49
Expansion Index ( Report) = Nearest Whole Number or Zero (0) if Initial Height is > than Final Heigh 0

Rev. 03-08




~ R-VALUE TEST RESULTS

Leighton ASTM D 2844
Project Name: Meridian Village West Dr. Ext. Date: 1/27/20
Project Number: 11227.021 Technician: F. Mina
Boring Number: T-3 Depth (ft.): 3.0-4.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Well Graded Sand with Silt (SW-SM), Dark Yellowish Brown
TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 8.5 9.5 10.5
HEIGHT OF SAMPLE, Inches 2.49 2.55 2.55
DRY DENSITY, pcf 116.0 118.3 117.7
COMPACTOR AIR PRESSURE, psi 350 350 350
EXUDATION PRESSURE, psi 786 473 220
EXPANSION, Inches x 10exp-4 0 0 0
STABILITY Ph 2,000 Ibs (160 psi) 23 25 27
TURNS DISPLACEMENT 5.10 5.35 5.45
R-VALUE UNCORRECTED 74 72 69
R-VALUE CORRECTED 74 72 69
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. 0.41 0.45 0.49
EXPANSION PRESSURE THICKNESS, ft. 0.00 0.00 0.00
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
4.00 1)
£
= 350 80
o
2 3.00
E 70 o
X 250
> 60
g 8.00
(]
0 w
L S 50
E 1.50 =
3 &
T 100 40
ﬁ
> 050
3 30
(&)
0.00
000 050 100 150 200 250 300 350 4.00 20
COVER THICKNESS BY STABILOMETER in
feet 10
0
R-VALUE BY EXPANSION: N/A 800 700 600 500 400 300 200 100
R-VALUE BY EXUDATION: 70

EQUILIBRIUM R-VALUE: 70

EXUDATION PRESSURE (psi)
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R-VALUE TEST RESULTS

Leighton ASTM D 2844
Project Name: Meridian Village West Dr. Ext. Date: 1/27/20
Project Number: 11227.021 Technician: F. Mina
Boring Number: T-6 Depth (ft.): 3.0-4.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Silty, Clayey Sand (SC-SM), Dark Reddish Brown
TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 9.7 10.7 11.8
HEIGHT OF SAMPLE, Inches 2.49 2.55 2.50
DRY DENSITY, pcf 117.2 117.1 105.5
COMPACTOR AIR PRESSURE, psi 150 125 100
EXUDATION PRESSURE, psi 717 477 259
EXPANSION, Inches x 10exp-4 31 18 3
STABILITY Ph 2,000 Ibs (160 psi) 54 87 117
TURNS DISPLACEMENT 4.32 4.78 4.78
R-VALUE UNCORRECTED 53 31 16
R-VALUE CORRECTED 53 31 16
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. 0.75 1.11 1.34
EXPANSION PRESSURE THICKNESS, ft. 1.17 0.68 0.11
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
4.00 1)
£
= 350 80
o
2 3.00
< 70
o
X 250
> 60
g 8.00
(]
0 w
ri] S 50 P
E 1.50 =
3 &
T 100 40
5 ;
> 050 v
3 30
(&) Y
0.00 L
000 050 100 150 200 250 300 350 4.00 20
COVER THICKNESS BY STABILOMETER in
feet 10
0
R-VALUE BY EXPANSION: 41 800 700 600 500 400 300 200 100
R-VALUE BY EXUDATION: 19
EXUDATION PRESSURE (psi)
EQUILIBRIUM R-VALUE: 19




"

R-VALUE TEST RESULTS

Leighton ASTM D 2844
Project Name: Meridian Village West Dr. Ext. Date: 1/27/20
Project Number: 11227.021 Technician: F. Mina
Boring Number: T-10 Depth (ft.): 2.0-3.0
Sample Number: B-1 Sample Location: N/A
Sample Description: Silty, Clayey Sand (SC-SM), Dark Reddish Brown
TEST SPECIMEN A B C
MOISTURE AT COMPACTION % 11.7 12.8 13.9
HEIGHT OF SAMPLE, Inches 2.52 2.55 2.53
DRY DENSITY, pcf 116.8 116.8 115.9
COMPACTOR AIR PRESSURE, psi 150 125 100
EXUDATION PRESSURE, psi 535 360 171
EXPANSION, Inches x 10exp-4 28 15 2
STABILITY Ph 2,000 Ibs (160 psi) 64 101 127
TURNS DISPLACEMENT 4.42 4.74 4.87
R-VALUE UNCORRECTED 46 24 12
R-VALUE CORRECTED 46 24 12
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. 0.87 1.22 1.41
EXPANSION PRESSURE THICKNESS, ft. 1.06 0.57 0.08
EXPANSION PRESSURE CHART EXUDATION PRESSURE CHART
4.00 1)
£
= 350 80
o
2 3.00
< 70
o
X 250
> 60
g 8.00
(]
0 w
L S 50
Z 150 2 N
S Z .
|:|_: 1.00 40
&
> 050
3 30
(&]
0.00
000 050 100 150 200 250 300 350 4.00 20
COVER THICKNESS BY STABILOMETER in
feet 10 i
0
R-VALUE BY EXPANSION: 41 800 700 600 500 400 300 200 100
R-VALUE BY EXUDATION: 19
EXUDATION PRESSURE (psi)
EQUILIBRIUM R-VALUE: 19




~ _ TESTS for SULFATE CONTENT

% Leighton CHLORIDE CONTENT and pH of SOILS
Project Name: Meridian Village West Dr. Ext Tested By : M. Vinet Date: 01/29/20
Project No. : 11227.021 Data Input By: M. Vinet Date: 01/29/20

Boring No. T-6

Sample No. B-1

Sample Depth (ft) 3.0-4.0

Silty, Clayey

Soil Identification: Sand (SC-SM)

Wet Weight of Soil + Container (g) 100.00
Dry Weight of Soil + Container (g) 100.00
Weight of Container (g) 0.00
Moisture Content (%) 0.00
Weight of Soaked Soil (g) 100.00

SULFATE CONTENT, DOT California Test 417, Part II

Beaker No. 1
Crucible No. 1
Furnace Temperature (°C) 850
Time In / Time Out Timer
Duration of Combustion (min) 45
Wt. of Crucible + Residue (g) 25.2228
Wt. of Crucible (g) 25.2199
Wt. of Residue (g) (A) 0.0029
PPM of Sulfate (A) x 41150 119.34
PPM of Sulfate, Dry Weight Basis 119

CHLORIDE CONTENT, DOT California Test 422

ml of Extract For Titration (B) 30
ml of AgNO3 Soln. Used in Titration (C) 0.4
PPM of Chloride (C -0.2) * 100 * 30 / B 20
PPM of Chloride, Dry Wt. Basis 20

pH TEST, DOT California Test 643

pH Value 5.42

Temperature °C 21.0




~ . SOIL RESISTIVITY TEST
% Leighton DOT CA TEST 643

Project Name: Meridian Village West Dr. Ext Tested By : M. Vinet Date: 01/29/20
Project No. : 11227.021 Data Input By: M. Vinet Date: 01/29/20
Boring No.: T-6 Depth (ft.) : 3.0-4.0

Sample No. : B-1

Soil Identification:* Silty, Clayey Sand (SC-SM)
*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity
testing. Therefore, this test method may not be representative for coarser materials.

. Water Adjusted | p - istance Soil Moisture Content (%) (MCi) 0.00
Specimen Moisture . o -
No. |Added(ml)} - o+ | Reading | Resistivity Wet W. of Soil + Cont. (g) 100.00
(Wa) (MC) (ohm) | (ohm-cm) Dry Wt. of Soil + Cont. (g) 100.00
1 50 10.00 8800 8800 Wt. of Container (q) 0.00
2 83 16.60 5100 5100 Container No. A
3 116 23.20 5300 5300 Initial Soil Wt. (g) (Wt) 500.00
4 Box Constant 1.000
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.(°C)
DOT CA Test 643 DOT CA Test 417 Part I DOT CA Test 422 DOT CA Test 643
4850 18.5 119 20 5.42 21.0
10000
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N
\\
< 7000 N Minimum resistivity
S N read here
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e \\ //
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Important nfoPmation ahou This
Geotechnical-Engineering Report

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

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overruns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report

Geotechnical-engineering services typically include the planning,
collection, interpretation, and analysis of exploratory data from

widely spaced borings and/or test pits. Field data are combined

with results from laboratory tests of soil and rock samples obtained
from field exploration (if applicable), observations made during site
reconnaissance, and historical information to form one or more models
of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and
proposed construction are also important considerations. Geotechnical
engineers apply their engineering training, experience, and judgment
to adapt the requirements of the prospective project to the subsurface
model(s). Estimates are made of the subsurface conditions that

will likely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a
geotechnical-engineering report providing the data obtained, a discussion
of the subsurface model(s), the engineering and geologic engineering
assessments and analyses made, and the recommendations developed

to satisfy the given requirements of the project. These reports may be
titled investigations, explorations, studies, assessments, or evaluations.
Regardless of the title used, the geotechnical-engineering report is an
engineering interpretation of the subsurface conditions within the context
of the project and does not represent a close examination, systematic
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the specific
needs, goals, and risk management preferences of their clients. A
geotechnical-engineering study conducted for a given civil engineer

N

will not likely meet the needs of a civil-works constructor or even a
different civil engineer. Because each geotechnical-engineering study
is unique, each geotechnical-engineering report is unique, prepared
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as

one prepared for a parking garage; and a few borings drilled during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project or purpose;

« for a different site (that may or may not include all or a portion of
the original site); or

o before important events occurred at the site or adjacent to it;
e.g., man-made events like construction or environmental
remediation, or natural events like floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can

be affected by the passage of time, because of factors like changed
subsurface conditions; new or modified codes, standards, or
regulations; or new techniques or tools. If you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying the recommendations in it. A minor amount
of additional testing or analysis after the passage of time - if any is
required at all - could prevent major problems.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do_not rely on
an executive summary. Do not read selective elements only. Read and
refer to the report in full.

You Need to Inform Your Geotechnical Engineer
About Change
Your geotechnical engineer considered unique, project-specific factors
when developing the scope of study behind this report and developing
the confirmation-dependent recommendations the report conveys.
Typical changes that could erode the reliability of this report include
those that affect:
o the site’s size or shape;
« the elevation, configuration, location, orientation,
function or weight of the proposed structure and
the desired performance criteria;
« the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
or site changes — even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept/




responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface using various sampling and testing procedures. Geotechnical
engineers can observe actual subsurface conditions only at those specific
locations where sampling and testing is performed. The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the site. Actual sitewide-subsurface
conditions may differ — maybe significantly - from those indicated in
this report. Confront that risk by retaining your geotechnical engineer
to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options or
alternatives — are confirmation-dependent. In other words, they are not
final, because the geotechnical engineer who developed them relied heavily
on judgement and opinion to do so. Your geotechnical engineer can finalize
the recommendations only after observing actual subsurface conditions
exposed during construction. If through observation your geotechnical
engineer confirms that the conditions assumed to exist actually do exist,
the recommendations can be relied upon, assuming no other changes have
occurred. The geotechnical engineer who prepared this report cannot assume
responsibility or liability for confirmation-dependent recommendations if you
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continuing member of
the design team, to:

« confer with other design-team members;

o help develop specifications;

o review pertinent elements of other design professionals’ plans and

specifications; and
o be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction-
phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note

GET.

conspicuously that you've included the material for information purposes
only. To avoid misunderstanding, you may also want to note that
“informational purposes” means constructors have no right to rely on
the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific
project requirements, including options selected from the report, only
from the design drawings and specifications. Remind constructors
that they may perform their own studies if they want to, and be sure to
allow enough time to permit them to do so. Only then might you be in
a position to give constructors the information available to you, while
requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions. Conducting prebid and
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. This happens in part because soil and rock on
project sites are typically heterogeneous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappointments, delays, cost overruns, claims, and disputes.
To confront that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations,”
many of these provisions indicate where geotechnical engineers’
responsibilities 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 personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment — differ significantly from those used to perform a
geotechnical-engineering study. For that reason, a geotechnical-engineering
report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground
storage tanks or regulated contaminants. Unanticipated subsurface
environmental problems have led to project failures. If you have not
obtained your own environmental information about the project site,

ask your geotechnical consultant for a recommendation on how to find
environmental risk-management guidance.

Obtain Professional Assistance to Deal with

Moisture Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, the engineer’s
services were not designed, conducted, or intended to prevent
migration of moisture - including water vapor - from the soil
through building slabs and walls and into the building interior, where
it can cause mold growth and material-performance deficiencies.
Accordingly, proper implementation of the geotechnical engineer’s
recommendations will not of itself be sufficient to prevent

moisture infiltration. Confront the risk of moisture infiltration by
including building-envelope or mold specialists on the design team.
Geotechnical engineers are not building-envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS
ASSOCIATION

Telephone: 301/565-2733
e-mail: info@geoprofessional.org www.geoprofessional.org

Copyright 2019 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBAS specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of
GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any kind.
K Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent or intentional (fraudulent) misrepresentation. /
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