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Mr. Smith

Presented herein is Alta California Geotechnical, Inc.’s {Alta) preliminary geotechnical
investigation for the proposed Armstrong Ranch Specific Plan, located in the City of Ontario,
California. The conclusions and recommendations presented in this report are based on Alta's
recent subsurface investigation, laboratory testing, review of the Conceptual Site Grading Plan

(Plate 1), and review of the referenced reports.

Aita’s review of the data and site plan indicates that the proposed development is feasible,
from a geotechnical standpoint, provided that the recommendations presented in this report
are incorporated into the grading and improvement plans and implemented during site

development. Included in this report are:

@ Discussion of the site geotechnical conditions;
o Unsuitable soil removal and grading recommendations;
o Geotechnical site construction recommendations;

e Foundation design parameters.
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INTRODUCTION

This report contains Alta California Geotechnical, Inc.'s {Alta's) findings, conclusions, and

geotechnical recommendations for the development of the proposed Armstrong Ranch

residential project.

1.1

1.2

Purpose
The purpose of this report is to examine the existing geotechnical conditions and

evaluate their impact on the proposed residential development that is
conceptually depicted on the enclosed site plan (Plate 1). This report is intended
to be suitable for submittal to governing agencies and for use as a contractor bid

document.

Scope of Work
Alta’s Scope of Work for this geotechnical investigation includes the following:

Reviewing the referenced reports pertinent to the subject site;

Incorporating data generated from a previous field investigation and
laboratory analyses conducted by GeoKinetics (2004) into this report;

Excavating, logging, and sampling thirty {(30) backhoe excavations to a
maximum of 10.5 feet below the existing surface (Appendix B);

Excavating, logging, and sampling four (4) hollow-stem auger excavations
to a maximum of 10 feet below the existing surface (Appendix B);

Conducting four (4) infiltration tests;

Conducting laboratory testing on samples obtained during our
investigation (Appendix C);

Evaluating geologic and laboratory data to develop recommendations for
site grading, foundations, and utilities;

Preparing this report and accompanying exhibits.

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Report Limitations

The conclusions and recommendations in this report are based on the
information generated during this investigation, our review of the referenced
reports, and our review of the conceptual site plan. The materials immediately
adjacent to or beneath those observed may have different characteristics than
those observed and no representations are made as to the quality or extent of

materials not observed.

2.0 PROJECT DESCRIPTION

2.1

2.2

Site Location and Existing Conditions

The irregular-shaped, 112+-acre site is located southwest of the intersection of
Riverside Drive and the Cucamonga Channel, in the City of Ontario. The site is
bounded to the north by Riverside Drive, to the northeast by agricultural land, to
the east by Cucamonga Channel, to the south by Chino Avenue, to the southwest

by Vineyard Avenue, and to the northwest by agricultural land.

Past land use consisted of agriculture and dairy operations. A review of historic
aerial photographs (Historic Aerials, 2015), indicates that the agricultural
operations onsite extend at least as far back as 1938. The dairy operation started

sometime between 1966 and 1980.

Dairy operations have ceased, but the infrastructure remains, including concrete
feed fines, barns, concrete slabs, and fences. The southwest portion of the site is
currently used for agricultural purposes. There is a truck storage yard in the
proposed Planning Area 1. The single-family residential structures onsite are

occupied and there are horse corrals in the southeast corner of the site.

Proposed Development

Approximately 624 residential lots with associated interior streets and

infrastructure are proposed. A school site is proposed in the southeast corner of

ALTA CALIFORNIA GEOTECHNICAL, INC.
G1-7



Project No. 1-0152 Page 8
April 14, 2015

the property. Minimal slopes are proposed and are estimated to be less than 5

feet high.

3.0 SITE INVESTIGATION

3.1

3.2

Previous Subsurface Investigation and Laboratory Testing

Alta has reviewed the referenced preliminary geotechnical report by GeoKinetics.
Twelve (12) hollow-stem auger borings, fifty (50) shallow hand auger borings
{testing for organic content), and nine (9} backhoe test pits were excavated,
logged, and sampled as part of their subsurface investigation. The locations of
the hollow-stem auger borings and test pits are shown on the attached Plate 1
and the logs are presented in Appendix B-1 of this report. Laboratory test results,
including the organic test results from the hand auger borings, are presented in

Appendix C-1.

Current Subsurface Investigation

Alta conducted a subsurface investigation of the Armstrong Ranch property in
March of 2015. The investigation consisted of the excavation, logging, and
selective sampling of thirty (30} backhoe test pits and the drilling of four (4)
hollow-stem auger borings to evaluate the infiltration characteristics of the native
soils. The locations of the infiltration borings and test pits are shown on the

attached Plate 1 and the logs are presented in Appendix B of this report.

Laboratory testing was performed on bulk samples obtained during the field
investigation. A brief description of laboratory test procedures and the test

results are presented in Appendix C.

Access to Planning Area 1 and the school site was not available at the time of our

investigation. Further discussion of this issue is presented in Section 8.0.

ALTA CALIFORNIA GEOTECHNICAL, [NC.
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4.0

GEOLOGIC CONDITIONS

4.1

4.2

Geologic and Geomorphic Setting

Regionally, the site is located in the Peninsular Ranges geomorphic province,
which characterizes the southwest portion of southern California. The Peninsular
Ranges province is composed of plutonic and metamorphic rock, lesser amounts
of Tertiary volcanic and sedimentary rock, and Quaternary drainage in-fills and
sedimentary veneers. The proposed project is located in the Riverside sub-block
{(Jennings and Bryant, 2010), which is bounded by the Elsinore fault zone to the

west and by the San Jacinto fault zone to the east.

Stratigraphy
A digital preparation of geologic mapping by Morton and Miller (2003} depicts the

Armstrong Ranch project to be underlain by middle Holocene age "Young alluvial-
fan deposits.” Thin veneers of topsoil cover a majority of the property. A stockpile
of artificial fill exists along the south central property line. The pile is
approximately 800 feet in length, 100 feet wide, and approximately 15 feet high
at the tallest point. The geologic units are briefly described below. Their

distribution is shown on enclosed Plate 1.

4.2.1 Artificial Fill - undocumented (map symbol afu)

The materials are composed of brown, fine grained silty sand with some

cobbles in a dry and loose to dense condition.

4.2.2 Topsoil (no map symbol}

Topsoil blankets much of the site and has been disturbed by agricultural
cultivation. Topsoil consists primarily of brown, moist, loose, fine silty
sand. Organics, including mulch and manure, are present in the top one-
half foot in some locations. The average thickness of the topsoil is one

foot.

ALTA CALIFORNIA GEOTECHNICAL, INC.
G1-9



Project No. 1-0152

April 14, 2015

4.3

4.2.3

Page 10

Young ailuvial-fan deposits {(map symbol Qyf)

Middle Holocene-aged surficial deposits, termed "Young alluvial-fan
deposits" by Morton and Miller {2003}, underlie the site. The deposits
observed at the site consist primarily of fine-grained, silty sands and fine-
to medium-grained sand. The unit is brown, gray, or yellowish brown,

moist, and moderately dense.

Geologic Structure

' 4.3.1 Tectonic Framework

Jennings and Bryant (2010) defined eight structural provinces within
California that have been classified by predominant regional fault trends
and similar fold structure. These provinces are in turn divided into blocks
and sub-blocks that are defined by “major Quaternary faults”. These
blocks and sub-blocks exhibit similar structural features. Within this
framework, the subject site is located within Structural Province 1, which
is controlled by the dominant northwest trend of the San Andreas Fault
and is divided into two blocks, the Coast Range Block and the Peninsular
Range Block. The Peninsular Range Block, on which this site is located, is
characterized by a series of parallel, northwest trending faults that
exhibit right lateral dip-slip movement. These faults are terminated by
the Transverse Range block to the north and extend southward to the
Baja Peninsula. These northwest trending faults divide the Peninsular
Range block into eight sub-blocks. The Riverside Sub-block, one of the
eight sub-blocks, is bound on the west by the Elsinore fault zone and on

the east by the San Jacinto fault zone.

The site is located on the northwest portion of the Riverside sub-block,

approximately 6.6 miles from the Chino-Central Avenue fault, 8.3 miles

ALTA CALIFORNIA GEOTECHNICAL, INC.
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from the San Jose fault, 9.7 miles from the Cucamonga fault, 10.7 miles
from the Sierra Madre fault, and 11.3 miles from the Elsinore fault. The

property is not within an Alquist-Priolo earthquake fault zone.

4.3.2 Regionally Mapped Active Faults

Several other large, active fault systems, including the Whittier, San
Jacinto, Sierra Madre and San Andreas faults, occur in the region
surrounding the subject site. These fault systems have been studied
extensively and in a large part control the geologic structure of southern

California.

4,3.3 Geologic Structure

Based upon our site investigation and literature review, the onsite alluvial
deposits have not been folded, faulted or fractured. The deposits are
typically massive with erosion/infill contacts and repeating fining

upwards sequences.

Groundwater

Groundwater was not encountered during this firm’s subsurface investigation or
by Geokinetics during their subsurface investigation in 2004. Groundwater in the
vicinity is generally at a depth of approximately 190 feet, based on available data
from a water well located approximately 2.5 miles from the site {(Department of

Water Resources, 2015).

Earthquake Hazards

The subject site is located in southern California, which is a tectonically active
area. The type and magnitude of seismic hazards affecting a site are dependent
on the distance to the causative fault and the intensity and magnitude of the

seismic event. The seismic hazard may be primary, such as surface rupture

ALTA CALIFORNIA GEOTECHNICAL, INC.
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and/or ground shaking, or secondary, such as liquefaction and/or ground

lurching.

4.5.1

4.5.2

Local and Regional Faulting

The nearest active fault is the Chino-Central Avenue fault, which is
located approximately 6.6 miles to the west. This fault has been
identified as a Fault Rupture Hazard Zone by the State of California (Hart,
2007). “Active” faults have not been identified on the Armstrong ranch
site, and therefore the probability of primary surface rupture or

deformation at the site is considered unlikely.

Ground shaking hazards caused by earthquakes along the Chino fault and
other active regional faults do exist. The 2013 California Building Code
requires use-modified spectral accelerations and velocities for most
structural designs. Seismic design parameters using soil profile types
identified in the 2013 California Building Code are presented in Section

7.3.

Liquefaction

Seismic agitation of relatively loose saturated sands, silty sands, and
some silts can result in a buildup of pore pressure. If the pore pressure
exceeds the overburden stresses, a temporary quick condition known as
liquefaction can occur. Liquefaction effects can manifest in several ways
including: 1) loss of bearing; 2) lateral spread; 3) dynamic settiement;
and 4) flow failure. Lateral spreading has typically been the most

damaging mode of failure,

In general, the more recent that a sediment has been deposited, the

more likely it will be susceptible to liquefaction. Other factors that must

ALTA CALIFORNIA GEOTECHNICAL, INC.
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be considered are: groundwater, confining stresses, relative density, and

the intensity and duration of seismically-induced ground shaking.

Due to the depth to groundwater (approximately 190 feet below the
existing ground surface}, the potential for liquefaction to occur based on
the existing conditions is nil. There may be some potential for localized
liquefaction if infiltration-type WQMP systems are utilized onsite.

Further discussion of this potential is presented in Section 6.2.

Surface Rupture

Surface rupture is a break in the ground surface during or as a
consequence of seismic activity. The potential for surface rupture at the

site may be considered remote.

Seiches

A seiche is a free or standing-wave oscillation on the surface of water in
an enclosed or semi-enclosed basin. The wave can be initiated by an
earthquake and can vary in height from several centimeters to a few
meters. The potential for a seiche impacting the property is considered

to be non-existent.

Tsunami

A tsunami is a great sea wave produced by a submarine earthquake,
landslide, or volcanic eruption. It is characterized by great speed of
propagation and low observable amplitude on the open sea but can
attain heights of several tens of feet upon encountering shallow water.
Significant damage can occur along coastal areas subjected to such a

wave. The site is not within the State of California Tsunami Inundation

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Zone (Department of Conservation, 1997) due to the considerable

distance from the coastline.

4.5.6 Dry Sand Settlement

Dry sand settlement is the process of non-uniform settlement of the
ground surface during a seismic event. In consideration of the great
depth of the groundwater and upon accomplishment of recommended

removals, the potential for this type of settlement will be minimal.

4.5.7 Seismically Induced Landsliding

Due to a lack of slopes within or around the property seismically induced

landsliding is not anticipated to pose a danger to the site.

5.0 ENGINEERING PROPERTIES AND ANALYSIS

5.1

Materials Properties

Presented herein is a general discussion of the engineering properties of the
onsite materials that will be encountered during construction of the proposed
project. Descriptions of the soil (Unified Soil Classification System) and in-place

moisture/density results are presented on the boring logs in Appendix B.

5.1.1 Excavation Characteristics

Based on the data provided from the subsurface investigation, it is our
opinion that the majority of the on-site materials possess favorable

excavation characteristics.

5.1.2 Hydro-Consolidation

Hydro-consolidation is the effect of introducing water into soil that is
prone to collapse. Upon loading and initial wetting, the soil structure and

apparent strength are altered resuiting in almost immediate settlement.

ALTA CALIFORNIA (GEOTECHNICAL, INC.
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That settlement can have adverse impacts on engineered structures,
particularly in areas where it is manifested differentially. Differential
settlements are typically associated with differential wetting,
irregularities in the subsurface soil conditions, or irregular loading

patterns.

Based on a review of the previous testing conducted by Geokinetics
{2004}, there is a potentiat for hydro-collapse in the upper portions of the
young alluvial fan deposit onsite. However, based on Alta's removal
recommendations (Section 6.1.2), the potential for hydro-collapse to
occur at the site will be low and within foundation design tolerances
upon the completion of recommended unsuitable soil removals and

recompaction.

Compressibility

The undocumented artificial fill and upper portions of the young alluvial
fan deposits onsite are considered compressible and unsuitable to

support the proposed improvements.

Expansion Potential

Expansion index testing was performed during the previous subsurface
investigation (Geokinetics, 2004). Based on the results from the previous
investigation, it is anticipated that the majority of materials onsite will

vary in expansion potential from "low" to "medium".

Shear Strength Characteristics

Direct shear testing was performed during the previous subsurface
investigation (Geokinetics, 2004} to assist in the development of shear

strength characteristics of the onsite soils. The values presented in Table

ALTA CALIFORNIA GEOTECHNICAL, INC.
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5-1 are based on laboratory testing and our previous experience with

similar geologic units.

TABLE 5-1
Shear Strength Characteristics
Cohesion, C Friction Angle, ¢
Geologic Unit {psf} {degrees)
Engineered Artificial Fill 200 28

Earthwork Adjustments

The values presented in Table 5-2 are deemed appropriate for estimating
purposes and may be used in an effort to balance earthwork quantities.

As is the case with every project, contingencies should be made to adjust
the earthwork balance when grading is in-progress and actual conditions

are better defined.

TABLE 5-2
Earthwork Adjustment Factors
Geologic Unit Adjustment Factor Range Recommended
Average

U.ndocum_entecf Artificial Shrink 12 to 16% 14%
Fill/Topsoil

Young alluvial fan Deposits Shrink 8 to 12% 10%

5.1.7 Chemical Analyses

Chemical testing was performed during the previous subsurface
investigation (Geokinetics, 2004), Soluble sulfate test results indicate that
the soluble sulfate concentrations of the soils tested are classified as
negligible per ACI 318-11 per the 2013 CBC {Category SO). Resistivity
testing indicates that the soils are “severely corrosive"” to buried metals
(per Romanoff, 1989). Chloride concentrations of 69 ppm were detected

onsite.

ALTA CALIFORNIA GEOTECHNICAL, INC.
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5.1.8 Pavement Support Characteristics

The onsite soils can be expected to provide moderate to good pavement
support characteristics. Preliminary testing resulted in an R-Value of 62.
Specific testing should be conducted upon completion of grading and be

used as a basis for design of pavement.

5.2  Engineering Analysis

Presented below is a general discussion of the engineering analysis methods that
were utilized to develop the conclusions and recommendations presented in this

report.

5.2.1 Bearing Capacity and Lateral Earth Pressures

Ultimate bearing capacity values were obtained using the graphs and
formula presented in NAVFAC DM-7.1. Allowable bearing was
determined by applying a factor of safety of at least 3 to the ultimate
bearing capacity. Static lateral earth pressures were calculated using
Rankine methods for active and passive cases. If it is desired to use
Coulomb forces, a separate analysis specific to the application can be

conducted.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on Alta’s findings during our subsurface investigation, the previous field
investigation, the laboratory test results, our staff’s previous experience in the area, and
a review of the proposed site plan, it is Alta’s opinion that the development of the site is
feasible from a geotechnical perspective. Presented below are recommendations that

should be incorporated into site development and construction plans.
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General Earthwork Recommendations

All grading shall be accomplished under the observation and testing of the project

geotechnical consultant in accordance with the recommendations contained

herein and the City of Ontario criteria.

6.1.1

6.1.2

6.1.3

Demolition of Existing Improvements

Remnants of past site use such as feeding pens, fencing, and dairy
structures should be demolished and removed from the site.
Concrete may be crushed and reused in deeper (>10 feet below
finish grade) fill areas, provided it is reduced in size such that the
maximum dimension does not exceed the least dimension by
more than two times and reinforcing steel is cut off at the face of

the concrete.

Site Preparation

Vegetation, construction debris, manure, and other deleterious
materials are unsuitable as structural fill material and shouid be

disposed of off-site prior toc commencing grading/construction.

Unsuitable Soil Removals

Presented below are the unsuitable soil removal
recommendations for the onsite geologic units. Organics
encountered in these units should be handled in accordance with
the recommendations presented in Section 6.1.6. All removal
bottoms should be observed by the Project Geotechnical
Consultant in the field during grading to determine that suitable

(non-weathered, limited porosity) soils have been exposed.
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6.1.3.1 Artificial fill/Topsoil

The artificial fill/topsoil onsite is unsuitable to support the
proposed fills and/or structures and should be removed
and recompacted to project specifications. Removal
bottoms should be observed by the Project Geotechnical
Consultant in the field during grading to finally determine

the depth of unsuitable soil removals.

6.1.3.2 Young alluvial fan deposits

The upper portions of the "Young alluvial fan deposits" are
unsuitable to support the proposed fills and/or structures
and should be removed and recompacted to project
specifications. It is anticipated that the upper 4 to 5 feet
of these deposits will require removal and recompaction.
Removal bottoms should be observed by the Project
Geotechnical Consultant in the field during grading to

finally determine the depth of unsuitable soil removals.

6.1.4 Over-excavation

Lots should be underlain by a minimum of three (3) feet of
compacted fill. Assuch, cut lots and the cut portion of transition
lots should be over-excavated a minimum of three (3) feet in
areas where the recommended removals do not provide the
minimum amount of compacted fill. Over-excavations should be
ohserved and approved by the Project Geotechnical Consultant in

the field during grading.
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Compaction Standards

All fill and processed natural ground shall be compacted to a
minimum relative compaction of 90 percent, as determined by
ASTM Test Method: D-1557. Fill material should be moisture
conditioned to optimum moisture or above, and as generally
discussed in Alta’s Earthwork Specification Section presented in
Appendix E. Compaction shall be achieved with the use of
sheepsfoot rollers or similar kneading type equipment. Mixing
and maisture conditioning will be required in order to achieve the

recommended moisture conditions.

Organic Content

The amount of organic material that can be incorporated into fills
should be limited. Geokinetics (2004) performed organic testing
on the onsite soils in the project and the results are presented in
Appendix C-1. The test results indicate that a majority of soils

have an organic concentration of <1%.

Soils with organic concentrations greater than 1% can either be:
1} removed from the site; or 2) blended with soils with limited to
no organics. This blending can be accomplished by repeatedly
corner-plowing the material with a dozer as well as discing the
material with a tractor-drawn disc. After blending, the soils can
be disposed of in structural fill areas throughout the site at a rate
of approximately 1 scraper load of blended material for each 10
scrapers loads of fill material placed. Once fill material is placed in

structural fill areas, it should be thoroughly mixed with a tractor-
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drawn disc, brought to above optimum moisture content, and

compacted in-place to project specifications.

Periodic observation pits should be excavated during the rough
grading. If any concentration of organics are detected during the
excavation of the observation pits or compaction test pits, the
area should be completely removed or re-mixed until no

concentrations of organics are present.

Limited concentrations of manure were observed onsite and were
primarily within the upper one foot of the topsoil. If large
concentrations of manure are encountered during grading, this

material will likely need to be disposed of offsite.

Groundwater/Seepage

It is anticipated that groundwater will not be encountered during
grading/construction. It is possible that perched water conditions
could be encountered depending on the time of year construction

CLCurs.

Documentation of Removals

All removal/overexcavation bottoms should be observed and
approved by the project Geotechnical Consultant prior to fill
placement. Removal bottoms and undercuts should be surveyed
after approval by the geotechnical consultant prior to the
placement of fill. Staking should be provided in order to verify

undercut locations and depths.
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Treatment of Removal Botitoms

At the completion of removals/over-excavation, the exposed
removal bottom should be ripped te a minimum depth of eight
inches, moisture-conditioned to above optimum moisture content

and compacted in-place to the project standards.

Fill Placement

After removals, scarification, and compaction of in-place materials
are completed, additional fill may be placed. Fill should be placed
in eight-inch butk maximum lifts, moisture conditioned to
optimum moisture content or above, compacted and tested as

grading/construction progresses until final grades are attained.

Benching

Where the natural slope is steeper than 5-horizontal to 1-vertical
and where designated by the project Geotechnical Consultant,
compacted fill material shall be keyed and benched into

competent bedrack or firm artificial fill.

Mixing

Mixing of materials may be necessary to prevent layering of
different soil types and/or different moisture contents. The
mixing should be accomplished prior to and as part of compaction

of each fill lift.

Import Soils

Import soils, if necessary, should consist of clean, low expansive,
structural quality, compactable materials similar to the on-site

soils and should be free of trash, debris or other objectionable
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materials. The project Geotechnical Consultant should be notified
not less than 72 hours in advance of the locations of any soils
proposed for import. Import sources should be sampled, tested,
and approved by the project Geotechnical Consultant at the
source prior to the importation of the soils to the site. The
project Civil Engineer should include these requirements on plans

and specifications for the project.

Fill Slope Construction

Fill slopes should be overfilled to an extent determined by the
contractor, but not less than two (2) feet measured perpendicular
to the slope face, so that when trimmed back to the compacted

core a minimum 90 percent relative compaction is achieved.,

Compaction of each fill lift should extend out to the temporary
slope face. Back-rolling during mass filling at intervals not
exceeding four (4) feet in height is recommended, unless more

extensive overfilling is undertaken.

As an alternative to overfilling, fill slopes may be built to the finish

slope face in accordance with the following recommendations:

1. Compaction of each fill lift should extend to the face of the
slopes.

2. Back-rolling during mass grading should be undertaken at
intervals not exceeding four (4) feet in height. Back-rolling
at more frequent intervals may be required.

3. Care should be taken to avoid spillage of loose materials
down the face of any slopes during grading. Spill fill will
require complete removal prior to compaction, shaping,
and grid rolling.
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4. At completion of mass filling, the slope surface should be
watered, shaped, and compacted by track walking with a
D-8 bulldozer, or equivalent, such that compaction to
project standards is achieved to the slope face.

Proper seeding and planting of the slopes should follow as soon as

practical to inhibit erosion and deterioration of the slope surfaces.

Proper moisture control will enhance the long-term stability of

the finish slope surface.

6.1.15 Utility Trenches

6.1.15.1

6.1.15.2

Excavation

Utility trenches should be supported, either by laying back
excavations or shoring, in accordance with applicable OSHA
standards. In general, existing site soils are classified as Soil
Types “B” and “C” per OSHA standards. Upon completion of
the recommended removals and recompaction, the artificial
fill will be classified as Soil Type "B". The Project
Geotechnical Consulting should be consuited if geologic
conditions vary from what is presented in this report. Flatter
backcuts or shoring may be required depending on the depth

of the utility lines.

Backfill

Trench backfill should be compacted to at least 90 percent of
maximum dry density as determined by ASTM D-1557.
Onsite soils wiil not be suitable for use as bedding material
but will be suitable for use in backfill provided oversized
materials are removed. No surcharge loads should be

imposed above excavations. This includes spail piles, lumber,
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concrete trucks, or other construction materials and
equipment. Drainage above excavations should be directed
away from the banks. Care should be taken to avoid
saturation of the soils. Compaction should be accomplished
by mechanical means. Jetting of native soils will not he

acceptable.

6.1.16 Backcut Stability

Temporary backcuts, if required during unsuitable soil removals,
should be made no steeper than 1:1 without review and approval
of the geotechnical consultant. Flatter backcuts may be necessary
where geologic conditions dictate and where minimum width

dimensions are to be maintained.

Care should be taken during remedial grading operations in order
to minimize risk of failure. Should failure occur, complete

removal of the disturbed material will be required.

In consideration of the inherent instability created by temporary
construction backcuts for stabilization fills and removals, it is
imperative that grading schedules are coordinated to minimize
the unsupported exposure time of these excavations. Once
started these excavations and subsequent fill operations should
be maintained to completion without intervening delays imposed
by avoidable circumstances. In cases where five-day workweeks
comprise a normal schedule, grading should be planned to avoid
exposing at-grade or near-grade excavations through a non-work
weekend. Where improvements may be affected by temporary

instabtlity, either on or offsite, further restrictions such as slot
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6.2

6.3

cutting, extending work days, implementing weekend schedules,
and/or other requirements considered critical to serving specific

circumstances may be imposed.

Infiltration Type WQMP Systems

It is Alta’s understanding that infiltration basins are going to be utilized onsite for
storm water control. Alta will prepare an infiltration study report utilizing the
testing conducted as part of our investigation once the design is available.
However, it should be noted that utilization of infiltration-type systems onsite
could increase the potential for localized liquefaction around the basins. Post-

tensioned slabs may be recommended for structures adjacent to the basins.

Methane Testing

Preliminary methane testing was discussed as part of the previous Phase 1
environmental report {GeoKinetics, 2012). Elevated levels of methane were
detected in six of the forty-two probe locations onsite. Based on City of Ontario
specifications, it should be anticipated that a post-grading methane study will
need to be conducted onsite. Methane mitigation measures, such an enhanced
vapor barriers or vent lines may be necessary if levels exceed controlling

authority limits.

7.0 DESIGN CONSIDERATIONS

7.1

Structural Design

It is anticipated that a one to two-story, wood-frame and masonry residential
structure with slab on-grade and shallow foundations will be constructed. Upon
the completion of rough grading, finish grade samples should be collected and
tested in order to provide specific recommendations as they relate to the

individual building pad. These test resuits and corresponding design
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recommendations should be presented in a final rough grading report. Final siab
and foundation design recommendations should be made based upon specific

structure sitings, loading conditions, and as-graded soil conditions.

It is anticipated that the majority of onsite soils will possess "low" to “medium”
expansion potential when tested in general accordance with ASTM Test Method
D: 4829. Recommendations for conventional and post-tensioned
slabs/foundation systems are presented below. As discussed in Section 6.3, post-
tensioned slabs may be recommended for structures in the vicinity of infiitration-

type WAOMP systems.

7.1.1 Foundations
Foundations may be preliminary designed based on the values presented in

Table 7-1 below.

Table 7-1
Foundation Design Parameters*
Allowable Bearing 2000 Ibs/ft*
Lateral Bearing 250 Ibs/ft” at a depth of 12 inches plus 250 Ibs/ft” for each
additional 12 inches of embedment to a maximum of 2000
Ibs/ft’
Sliding Coefficient 0.30
Differential Settlement Dynamic:
Differential = 1 inch in 40 feet
Static:
Differential = 0.75 inch in 40 feet

*These values may he increased as aliowed by Code to resist transient loads such as wind or
seismic. Building code and structural design considerations may govern depth and reinforcement
requirements and should be evaluated.

7.1.2 Conventional Foundation Systems

Based on the onsite soils conditions and information supplied by the CBC
2013, conventional foundation systems may be designed in accordance

with Tables 7-1 and 7-2.
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TABLE 7-2
CONVENTIONAL FOUNDATION DESIGN PARAMETERS
Expansion Potential Very Low to Low Medium
Soil Category | "
Design Plasticity Index 0 20
M:nlmEu:bg::;:tootmg 12 inches* 18 inches™

*The minimum footing embedments presented herein are based on expansion indexes, The structural
engineer should determine minimum embedments based on the number of floars supported by the
footings, the structural loading, and the requirements of the latest California Building Code.

12-inches-The structural engineer should determine the minimum

Minimum Footing Width footing width based on loading and the latest California Building
Code.
) . No. 4 rebar, one (1) on top, one | No. 4 rebar, one (1) on top, one
fore
Footing Reinforcement {1} on bottom (1) on bottom
Slab Thickness 4 inches (actual) 4 inches {actual)
. No. 3 rebar spaced 18 inches on | No. 3 rebar spaced 15 inches on
Slab Reinforcement
center, each way ~ center, each way
Under-Slab Requirement See Section 7.2 See Section 7.2
Minimum of 110 percent of Minimum of 120 percent of
Slab Subgrade Moisture optlmgm moastt'Jre toa de-pth optzmu.m mmsttljre toa de_pth
of 12 inches prior to placing of 12 inches prior to placing
concrete, concrete.

If exterior footings adjacent to drainage swales are to exist within
five (5) feet horizontally of the swale, the footing should be
Footing Embedment Adjacent to embedded sufficiently to assure embedment below the swale
Swales and Slopes bottom is maintained. Footings adjacent to slopes should be
embedded such that at least five- {5} feet is provided horizontally
from edge of the footing to the face of the slope,

A grade beam reinforced continuously with the garage footings
shall be constructed across the garage entrance, tying together the
ends of the perimeter footings and between individual spread
footings. This grade beam should be embedded at the same depth
as the adjacent perimeter footings. A thickened slab, separated by
Garages a cold joint from the garage beam, should be provided at the
garage entrance. Minimum dimensions of the thickened edge
shall be six (6) inches deep. Footing depth, width and
reinforcement should be the same as the structure. Slab
thickness, reinforcement and under-slab treatment should be the
same as the structure.
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7.1.3 Post-Tensioned Slabs/Foundation Design Recommendations

Post-tensioned slabs for the project may be preliminarily designed
utilizing the parameters presented in Tables 7-1 and 7-3. The parameters
presented herein are based on methodology provided in the Design of

Post-Tensioned Slabs-On-Ground, Third Edition, by the Post-Tensioning

Institute, in accordance with the 2013 CBC.

TABLE 7-3
POST-TENSION SLAB DESIGN PARAMETERS
Minimum Edge Lift Center Lift
i ial
Category Expansion Potentia Embedment* | Em (ft) ﬁ::;' ) Em(ft) | Ym (inch)
i Low 12 inches 5.4 0.61 9.0 0.26
It Medium 18 inches 5.2 1.10 9.0 0.46
Slab Subgrade Moisture
Minimum 110% of optimum moisture to a depth of 12 inches
Category | . .
prior to pouring concrete
Minimum 120% of optimum moisture to a depth of 12 inches
Category il . )
prior to pouring concrete

Embedment*

The minimum footing embedments presented herein are based on expansion indexes. The
structural engineer should determine minimum embedments based on the number of floors
supported by the footings, the structural loading, and the requirements of the latest California
Building Code. If mat slahs are utilized, aiternate embedment depths can be provided.

Moisture Barrier
A moisture barrier should be provided in accordance with the recommendations presented in
Section 7.2

The parameters presented herein are based on procedures presented in the Design of Post-Tensioned Slabs-On-
Ground, Third Edition. No corrections for vertical barriers at the edge of the slab, or for adjacent vegetation have
been assumed. The design parameters are based on a Constant Suction Value of 3.9 pF.

7.2 Moisture Barrier

A moisture and vapor retarding system should be placed below the slabs-on-
grade in portions of the structure considered to be moisture sensitive and should
be capable of effectively preventing the migration of water and reducing the

transmission of water vapor to acceptable levels. Historically, a 10-mil plastic
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membrane, such as Visqueen, placed between one to four inches of clean sand,
has been used for this purpose. The use of this system or other systems can be
considered, at the discretion of the designer, provided the system reduces the

vapor transmission rates to acceptable levels.

7.3 Seismic Design

The following seismic design parameters are presented to be code compliant to
the California Building Code (2013). The site has been identified as "D" site class
in accordance with CBC, 2013, Table 1613.5.3 (1). Utilizing this information, the

computer program USGS Seismic Pesign Maps Version 3.1.0 and ASCE 7-10

criterion, the spectral response accelerations are as follows.

Tabie 7-3
Seismic Design Parameters
Latitude 34.0156° N and Longitude -117.6059" W

Ss {period 0.2 sec) 1.500
SMs {period 0.2 sec) 1.500
SDs {period 0.2 sec) 1.000

S1 (period 1.0 sec) 0.600
SM1 {period 1.0 sec) 0.800
SD1 (period 1.0 sec) 0.600

These parameters should be verified by the structural engineer. Additional
parameters should be determined by the structural engineer based on the

Occupancy Category of the proposed structures.

7.4 Retaining Wall Design

Retaining walls should be founded on compacted fill and should be backfilled
with granular soils that allow for drainage behind the wall. Foundations may be
designed in accordance with the recommendations presented in Table 7-1,
above. Unrestrained walls, free to rotate at least 0.001 radians, may be
designed to resist lateral pressures imposed by a fluid with a unit weight

determined in accordance with the Table 7-4 below. The table also presents

ALTA CALIFORNIA (GEOTECHNICAL, INC.
G1-30



Project No. 1-0152 Page 31

April 14, 2015

design parameters for restrained {at-rest) retaining walls. These parameters

may be used to design retaining walls that may be considered as restrained due

to the method of construction or location (corner sections of unrestrained

retaining walls}).

TABLE 7-4
Equivalent Fluid Pressures for 90% Compacted Fill
{v =125 psf, = 32)

Backfill Active {psf/ft) At-Rest (psf/ft)
Level 38 59
2:1 59 106

Per the requirements of the 2013 CBC, the seismic force acting on the retaining

walls may be resolved utilizing the formufa 19H? Ib/lineal ft (H=height of the

wall}. This force acts at approximately 0.67H above the base of the wall.

» Restrained retaining walls should be designed for “at-rest” conditions.

>

The design loads presented in the above table are to be applied on the
retaining wall in a horizontal fashion and as such friction between wall and
retained soils should not be allowed in the retaining wall analyses.

Additional allowances should be made in the retaining wall design to account
for the influence of construction loads, temporary loads, and possible nearby
structural footing loads.

Select backfill should be granular, structural quality backfill with a Sand
Equivalent of 20 or better and an ASCE Expansion Index of 20 or less. The
backfill must encompass the full active wedge area; otherwise, the values
presented in the Native Backfill column must be used for the design. Native
backfill should have an ASCE Expansion Index of 50 or less. The upper one
foot of backfill should be comprised of native on-site soils (see Plate A).

The wall design should include waterproofing {(where appropriate) and
backdrains or weep holes for relieving possible hydrostatic pressures. The
backdrain should be comprised of a 4-inch perforated PVC pipeinalft. by 1
ft., %-inch gravel matrix, wrapped with a geofabric. The backdrain should be
installed with a minimum gradient of 2 percent and should be outletted to an
appropriate location.
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7.5

7.6

7.7

#» No backfill should be placed against concrete until minimum design strengths
are achieved in compression tests of cylinders.
It should be noted that the allowable bearing and passive resistance values
presented in Table 7-1 are based on level conditions at the toe. Modified design
parameters can be presented for retaining walls with descending slope conditions

at the toe.

Fence and Garden Walls

Block walls, if used, should be embedded a minimum of 2 feet below the lowest
adjacent grade. In the vicinity of descending slopes, the foundations should be
embedded to provide for a minimum distance of H/6 {where H is the height of the
slope) from the face of the slope to the outside edge of the bottom of the footing

(to a maximum of 20 feet).

Construction joints (not more than 20 feet apart) should be included in the block
wall construction. Side yard walls should be structurally separated from the rear

yard wall.

Footing Excavations

Soils from the footing excavations should not be placed in stab-on-grade areas
unless properly compacted and tested. The excavations should be cleaned of all
loose/sloughed materials and be neatly trimmed at the time of concrete

placement.

Exterior Slabs and Walkways

Exterior concrete slabs and walkways should be designed and constructed in

consideration of the following recommendations.
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Subgrade Compaction

The subgrade below exterior concrete slabs should be compacted to a
minimum of 90 percent relative compaction as determined by ASTM Test

Method: D 1557.

Subgrade Moisture

The subgrade below concrete slabs should be moisture conditioned to a
minimum of 110 percent of optimum moisture content (low expansion)
or 120 percent of optimum moisture {(medium expansion) prior to

concrete placement.

Concrete Slab Thickness

Concrete flatwork and driveways should be designed utilizing four-inch

minimum thickness.

Concrete Slab Reinforcement

Utilization of reinforcement for flatwork and driveways is subject to a
cost/benefit analysis. Reinforcement will decrease the amount of
cracking that may occur in flatwork, however, planning for occasional
repairs may be more cost effective. Utilizing closely spaced control joints
is likely more cost-effective than utilizing reinforcement. The majority of
the soils onsite are classified as low to medium in expansion potential.
Consideration should be given to reinforcing flatwork with irregular (non-

square/rectangular) shapes.

Control Joints
Weakened piane joints should be instalied on walkways at intervals of
approximately eight feet (maximum) or less. Exterior slabs should be

designed to withstand shrinkage of the concrete.
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7.8 Concrete Design

As stated in Section 5.1.6, negligible concentrations of sulfates were detected in
the onsite soils. Therefore, the use of sulfate resistant concrete is not required
per ACI 318-11. Post-grading conditions should be evaluated and final

recommendations made at that time.

7.9 Corrosion

Based on preliminary testing, the onsite soils are corrosive to buried metal
objects. Buried ferrous metals should be protected against the effects of
corrosive soils in accordance with the manufacture’s recommendations. Typical
measures may include using non-corrosive backfill, protective coatings, wrapping,
plastic pipes, or a combination of these methods. A corrosion engineer should be
consulted if specific design recommendations are required by the improvement

designer.

Per ACI 318-11, an exposure class of C1 would be applicable to metals encased in
concrete (rebar in footings) due to being exposed to moisture from surrounding

soils.

7.10 Pavement Design

Pavement sections for the proposed streets should be designed based on
laboratory testing conducted on samples taken from the soil subgrade.
Preliminarily, based on an assumed R-Value of 50 and a traffic index of 5.5, the
streets may be designed utilizing a pavement section of 4-inches of asphalt over
6-inches of aggregate base {City of Ontario minimum). This section should be

verified upon the completion of grading, based on R-Value testing.
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7.11

7.12

Construction of the streets should be accomplished in accordance with the
current criteria of the City of Ontario and under the observation and testing of

the Project Geotechnical Consultant.

Prior to the placement of base material, the subgrade should be suitably
moisture conditioned, processed and compacted to a minimum 95 percent of
the laboratory maximum density {ASTM: D 1557} to at least twelve (12) inches
below subgrade. After subgrade compaction, the exposed grade should then be
"proof"-rolled with heavy equipment to ensure the grade does not "pump" and
is verified as non-yielding. Aggregate base material should be placed on the
compacted subgrade and compacted in-place to a minimum 95 percent of the

laboratory standard obtained per ASTM: D 1557,

Site Drainage

Positive drainage away from the proposed structures should be provided and
maintained. Roof, pad and lot drainage should be collected and directed away
from the structures toward approved disposal areas through drainage terraces,
gutters, down drains, and other devices. Design fine grade elevations should be
maintained through the life of the structure or if design fine grade elevations are
altered, adequate area drains should be installed in order to provide rapid
discharge of water, away from structures. Residents or Homeowner Associations
should be made aware that they are responsible for maintenance and cleaning of
all drainage terraces, down drains, and other devices that have been installed to

promote site and structure drainage.

Deepend Footings and Setbacks

It is generally recognized that improvements constructed in proximity to
properly constructed slopes can, over a period of time, be affected by natural

processes including gravity forces, weathering of surficial soils and long term
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{secondary) settlement. Most building codes, including the California Building
Code (CBC), require that structures be set back or footings deepened, where
subject to the influence of these natural processes. For the subject site, where
foundations for residential structures are to exist in proximity to slopes, the
footings should be embedded to satisfy the requirements presented in the

following figure.

H/2 when H < 30 feet, need not exceed 10 feet, but not less than 5 feet.
H/3 when H >30 feet, need not exceed 40 feet.

A

H/2, need not be more than 15 feet

J

Consideration of these natural processes should be undertaken in the design and

construction of other improvements. Homeowners are advised to consult with
qualified geotechnical engineers, designers, and contractors in the design and
construction of future improvements. Each lot and proposed improvement
should be evaluated in relation to the specific site conditions, accounting for the
hillside nature and specific soil conditions. Suggested homeowner and

improvement considerations are provided in the Appendix of this report.

ALTA CALIFORNIA GEOTECHNICAL, [NC.
G1-37



Project No. 1-0152 Page 37
April 14, 2015

8.0

9.0

FUTURE PLAN REVIEWS

This report represents a geotechnical review of the conceptual site plan. Asthe
project design progresses, site specific geologic and geotechnical issues should be
considered in the design and construction of the project. Consequently, future plan

reviews may be necessary. These reviews may include reviews of:

» Grading Plans
» Foundation Plans

» Utility Plans

These plans should be forwarded to the project Geotechnical Consultant for review.

As noted in Section 3.2, the proposed P.A. 1 and school site areas were not accessible
during the current or previous subsurface investigations. It is anticipated that similar
geotechnical conditions as to what was encountered throughout the remainder of the
site will be present. As such, from a preliminary planning/design standpoint, the
recommendations presented herein are suitable for use in these areas. However, a
subsurface investigation and subsequent laboratory testing should be conducted in

these areas to verify that the recommendations contained herein are suitable.

CLOSURE

9.1 Geotechnical Review

For the purposes of this report, multiple working hypotheses were established for
the project, utilizing the available data and the most probable model is used for
the analysis. Future information collected during the proposed grading
operations is intended to evaluate the hypothesis and as such, some of the
assumptions summarized in this report may need to be changed. Some

modifications of the grading recommendations may become necessary, should
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9.2

the conditions encountered in the field differ from the conditions hypothesized in

this report.

Plans and sections of the project specifications should be reviewed by Alta, to
evaluate conformance with the intent of the recommendations contained in this
report. If the project description or final design varies from that described in
herein, Alta must be consulted regarding the applicability of the
recommendations contained herein and whether any changes are required. Alta
accepts no liability for any use of its recommendations if the project description

or final design varies and Alta is not consulted regarding the alterations.

Limitations

This report is based on the following: 1) the project as presented on the attached
plan; 2) the information obtained from the subsurface investigation at the
approximate locations indicated on the plan included herein; 3) laboratory test
results; and 4) from the information presented in the referenced reports. The
findings and recommendations are based on the results of the subsurface
investigation, laboratory testing, and office analysis combined with an
interpolation and extrapolation of conditions between and beyond the subsurface
excavation locations. However, the materials adjacent to or beneath those
observed may have different characteristics than those observed and no precise
representations are made as to the quality or extent of the materials not
observed. The findings are also based on information from previous
investigations/geotechnical reports contained in the references. The results
reflect an interpretation of the direct evidence obtained. Work performed by
Alta has been conducted in a manner consistent with the level of care and skill
ordinarily exercised by members of the geotechnical profession currently

practicing in the same locality under similar conditions. No other representation,
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either expressed or implied, and no warranty or guarantee is included or

intended.

The recommendations presented in this report are based on the assumption that
an appropriate level of field review will be provided by a geotechnical consultant
who is familiar with the design and site geologic conditions. That field review
shall be sufficient to confirm that geotechnical and geologic conditions exposed
during grading are consistent with the geologic representations and

correspending recommendations presented in this report.

The conclusions and recommendations included in this report are applicable to
the specific design of this project as discussed in this report. They have no
applicability to any other project or to any other location and any and all
subsequent users accept any and all liability resulting from any use or reuse of the

data, opinions, and recommendations without the prior written consent of Alta.

Alta has no responsibility for construction means, methods, techniques,
sequences, procedures, safety precautions, programs in connection with the
construction, acts or omissions of the CONTRACTOR or any other person
performing any of the construction, or for the failure of any of them to carry out

the construction in accordance with the final design drawings and specifications.

ALTA CALIFORNIA GEOTECHNICAL, INC.
G1-40



APPENDIX A

REFERENCES

ALTA CALIFORNIA GEOTECHNICAL, INC.
G1-41



Project Number 1-0152 Page A-1
April 14, 2015

APPENDIX A

Selected References

Bryant, W.A., and Hart, EW., 2007, Fault Rupture Hazard Zones in California, Alquist-Priolo
Earthguake Zoning Act with Index to Earthquake Fault Zones Map, Special Publication 42,
interim revision, California Department of Conservation, Califoria Geological Survey.

California Division of Mines and Geology, 2008, Guidelines for evaluating and mitigating seismic
hazards in California: Department of Conservation, Special Publication 117a.

California Code of Regulations, 2013, California Building Code, Title 24, Part 2, Volume 2, Based
on the 2012 International Building Code, Effective Date January 1, 2014.

Department of Conservation, Division of Mines and Geology, 2000, Seismic Hazard Zone Report
for the Ontario 7.5 minute Quadrangles, Los Angeles County California, Seismic Hazard Zone
Report 040.

Department of Water Resources, 2015, http://www.water.ca.gov/waterdatalibrary/, Station
340186N1175642W001, accessed April 10, 2015.

Geokinetics Geotechnical & Environmental Engineers, 2012, Phase 1 Environmental Site
Assessment, 9155 East Riverside Drive, Ontario, California, dated September 18, 2012.

Geokinetics Geotechnical & Environmental Engineers, 2004, Preliminary Geotechnical Site
Investigation, Deboer Property, 9155 East Riverside Drive, Ontario, California, dated
December 8, 2004.

Historic Aerials, 2015, http://www.historicaerials.com/, dates reviewed: 2012, 2005, 2002,
1994, 1980, 1966, 1959, 1948, 1938, copyright 2011, accessed April 10, 2015.

lennings, C. W.,, and Bryant, W.A., 2010, Fault activity map of California: California Geologic
Survey geologic map no. 6, scale 1:750,000.

lennings, C. W., and Bryant, W.A., 2010, An explanatory text to accompany the Fault Activity
Map of California: California Department of Conservation, California Geological Survey.

Morton, D. M. and Miller, C. H., 2003, Preliminary Geologic Map of the San Bernardino 30’ X 60’
Quadrangle, California, Version 1.0: United States Geologic Survey, Open File Report 03-
293.

Rogers, Thomas H., 1965, California Division of Mines and Geology: Geologic Map of California,
Santa Ana sheet, scale 1:250,000.

Romanoff, Melvin, 1989, Underground Corrosion, NBS Circular 579, Reprinted by NACE,
Houston, TX, 1989.

ALTA CaLIFORNIA (GEOTECHNICAL, INC.
G1-42



Project No. 1-0152 Page A-2
April 14, 2015

USGS, 2013, Seismic Design Maps.
http://earthquake.usgs.gov/hazards/designmaps/usdesign.php

ALtA CALIFORNIA GEOTECHNICAL, [NC.
G1-43



APPENDIX B

Subsurface Investigation

ALTA CALIFORNIA GEOTECHNICAL, INC.
G1-44



Project No. 1-0152 Page B-1
April 14, 2015

APPENDIX B

Subsurface Investigation

Alta's subsurface investigation consisted of excavating, logging, and sampling thirty (30)
backhoe test pits and four (4} hollow-stem auger borings. Details of the subsurface
investigation are presented in Table B. The approximate locations of the exploratory
excavations are shown on the accompanying site plan {Plate 1) and the Geotechnical Logs are
attached. In-situ density/moisture testing was conducted utilizing a nuclear test gauge. The

results are presented in Table B-1.

TABLE B
SUBSURFACE INVESTIGATION DETAILS
Equipment Range of Sampling Methods Sample Locations
Depths
Backhoe 510 10.5 feet | 1. Bulk 1. Butk-Select Depths
Hollow- 10 feet 1. Ring Sampler 1. Ring-Select Depths
Stem Auger
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UNIFIED SOIL CLASSIFICATION SYSTEM

Major Divisions  |qrf | Itr Description Major Divisions |grf| tr
e —
" Well-graded gravels or grave! sand inorganic silts and very fine sands,
Gravel || ®ACWI otures, little or no fines Silts ML [ rock flour, silty or clayey fine sands
and And or ciayey silts with slight plasticity
Gravelly = - Poorly-graded gravels or gravel Clays % Inorganic clays of low to medium
Soils e sand mixture, litile or no fines LL,<50 % CL { plasticity, gravelly clays, sandy
Fine A clays, silty clays, lean clays
More oy Silty gravels, gravel-sand-silt
Coarse | than 50% mixiures . Organic silts and organic silt-clays
o coarse Grained OL| of low plasticity
Grained | retained Ge Clayey gravels, gravel-sand-clay .
on No. 4 mixtures Soils Inorganic silts, micaceous or
Soils MH| diatomaceous fine or silty soils,
WeEI-grgded sands or gravelly Mare than elastic silts
Sand sands, lithie or ne fines 50% passes]  Silts P
Morenan | and onNo. 200  Apg / Inorganic clays of high plasticity,
remined on | Sandy f:' o [Poorly-graded sands or gravelly ¥ | Clays / VH( fat clays
No. 200 Soils [ sands, litile or no fines LL,<50 ﬁ
sigve AN . " .
Hi L o Organic clays of medium fo high
waee. 4o sm| Silty sands, sand-silt mixtures oA ORI prasticity
ofcoarse [ .1 A
fraction b/, - - )
AP / g | Clayey sands, and-clay mixtures Highly Organic pT| Peat and other highly erganic soils
sieve //Z: Soils

BOUNDARY CLASSIFICATICN: Scils possessing characteristics of two groups are designated by combinations of group symbols,

PARTICLE SIZE LIMITS
1.8, STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS
200 40 10 4 35" 3" 2"
Silis Sand Gravel
and Cobbles | Boulders
Clays Fing l Medium Coarse Fine Coarse
RELATIVE DENSITY CONSISTENCY CLASSIFICATION HARDNESS
Sands and Gravels Blows/Foot {SPT) Sifts and Clays Criteria Bedrock
Very Laose <4 Very Soft ‘Thumb penetrates soil >1 in. Soft
Loose 4-10 Soft Thumb penetrates seit 1 in. Moderately Hard
Medium Dense 1-30 Firm Thumb penetrates soil 1/4 in. Mard
Dense 81-50 Stiff Readily indented with thumbnail Very Hard
Very Dense =50 Very Stiff Thumnbnai will not indent soif
LABORATORY TESTS
Symbol Test
SOIL MOISTURE
DS Direct Shear SIZE PROPORTIONS
DSR Direct Shear Increasing Visual Moisture Content
CON (Remoelded) Trace - <5%
SA Stev.e Analysis ‘ Dry - Dry to touch Few - 5 1o 10%
MAX Max_lmum Density Moist - Damp, but no visible free water o
RV Resistance {R) Value B Some - 15 to 25%
£l Expansion index wet - Visible free water
SE Sand Equivalent
AL Atterberg Limits
CHEM Chemical Analysis
HY Hydrometer Analysis
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GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0152 PROJECT NAME Armstrong Ranch

DATE STARTED 323115 GROUND ELEV. BORING DESIG. P-1
DATE FINISRED 3/23/15 GW DEPTH (FT) LOGGED BY MT
DRILLER Martini drilling DRIVE WT. 140 Ibs. NOTE
TYPE OF DRILL RIG _Hollow stem auger DROP 30 in.
G wd Lo o | 2
LLl [T
Eol > lBw £ | 9| 33 5218818 |po
58| 3 5% & | 2| BB GEOTECHNICAL DESCRIPTION bf |- 2EES £ g
o~ 5 ® g G5 g S|&a8|5 |oF
SM TOPSOIL: SiLTY SAND, fine grained, dark brown, dry to damp,
- SM loose. Vs
| YOUNG ALLUVIAL FAN DEPOSITS (Qyf): SILTY SAND, fine
grained, dark brown, moist, locse.
54 _E—— 8 @5 ft. dark yellow brown, trace gravel. 7]
10+ et -
R 13 @10 . gravel.
TOTAL DEPTH 10 FEET
NO GROUNDWATER ENCOUNTERED
NQ CAVING OBSERVED
SAMPLE TYPES: ¥y GROUNDWATER . . .
(Rl RING (DRIVE) SAMPLE P SEEFAGE Alta California Geotechnical, Inc.
(8] SPT (SPLIT SPOON) SAMPLE 41 JOINTING C: CONTACT
B: BEDDING F: FAULT -




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0152 PROJECT NAME Armstrong Ranch

DATE STARTED 3/23/15 GROUND ELEV. BORING DESIG. P-2
DATE FINISHED 342315 GW DEPTH (FT) LOGGED BY MT
DRILLER Martini drilling DRIVE WT. 140 Ibs. NOTE
TYPE OF DRILL RIG _Hollow stern auger DROP 30 in,
1 6 = Holax| =z
clz gy 21 9 38 SISELO B
58 2B S | 2| 2% GEOTECHNICAL DESCRIPTION Go>2eLs L h
gl @ 2 2 82 05|58 6k
SM TOPSOIL: SILTY SAND, fine grained, dark brown, dry to damp,
- loose.
7 Sh YOUNG ALLUVIAL FAN DEPOSITS (Qyf): SILTY SAND, fine
- grained, dark yellow brown, moist, loose, trace gravel.
5 — "
R 7 @>5 ft. brown
10— —— L i —
R 17 [0 @10 ft. medium dense, some gravel.
TOTAL DEPTH 10 FEET
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
SAMPLE TYPES: ¥ GROUNDWATER i , .
[} RING (DRIVE) SAMPLE P SEEPAGE Alta California Geotechnical, Inc.
(8] SPT (SPLIT SPOON) SAMPLE J4: JOINTING C: CONTACT
B: BEDDING F: FAULT P.N. 1-0152 -
[BlBULK SAMPLE  (TITUBE SAMPLE |5 SHEAR RS- RURFURE SURFACE 5 PLATE P-2




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0152 PROJECT NAME Armstrong Ranch
DATE STARTED 3723115 GROUNDELEV. ____ BORINGDESIG. _____P-3
DATE FINISHED 32315 GW DEPTH (FT} LOGGED BY MT
DRILLER Martini driiling DRIVE WT. 40 lbs. NOTE
TYPE OF DRILL RIG _ Hollow stem auger DROF 32 in.
é -] Wolos | 2
E2lz ey 205, 53 SZI8ELO B
o § Ei 9 ] 32 GEOTECHNICAL DESCRIPTION EE N4 %gg\i T«
8e) B3 2 | £ 65 A
]
SM TOPSOIL: SILTY SAND, fing grained, dark brown, dry to damp,
- loose.
- SM YOUNG ALLUVIAL FAN DEPOSITS {Qyf): SILTY SAND, fine
grainad, yellow brown, slightly moist.
5 R 14 @5 ft. moist, few gravel!, found a piece of broken rock approximately ]
. — 2 inches in diameter.
09 FR1 a3 7] 8P | @10T GAND. fine to medium grained, yellow brown, maist, mediarm |
4 — et dense, some gravel, Va
TOTAL DEPTH 10 FEET
NC GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
SAMPLE TYPES: ¥ GROUNDWATER A . .
[R] RING (DRIVE) SAMPLE B SEEPAGE Alta California GEOtEChnICEﬂ, Inc.
SPT (SPLIT SPOON) SAMPLE J: JOINTING C: CONTACT
% BULIi SAMPLE [)Il TUBE SAMPLE | 5 ariean Ra. Aot P.N. 1-0152 PLATE P-3
S: SHEAR  RS: 8WFFURE SURFACE




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 1-0152 PROJECT NAME Armmstrong Ranch

DATE STARTED 3123115 GROUNDELEY. BORING DESIG. P-4
DATE FINISHED 3/23415 GW DEPTH (FT) LOGGED BY T
DRILLER Martini dritling DRIVE WT. 149 Ibs. NOTE
TYPE OF DRILL RIG __Heliow stem auger DROP 30 in,
& - Ul 2
Tol > |Ju 2 8 =1 28 or|.5 | xov
Eol oo lzel = | =0 P | 2pkkEg ¥ =
Lol o |Sx O o) C= GEOTECHNICAL DESCRIPTION |-zl T »
il TV b4 I TS solemre B E
ai @ = 7 2oloa| 3
SM TOPSOIL: SILTY SAND, fine grained, light tan, dry to damp, loose.
] SM YOUNG ALLUVIAL FAN DEPOSITS (Qyf): SILTY SAND, fine
— grained, light tan brown, damp to moist, some gravel.
5 R 35 @5 ft. dark tan brown, moist, dense, few rocks. -
10 R 23 [ SP | @10 SAND,fine to medium graned, dark tan, moist, dense, ||
- — i gravel up to 3" in diameter. /1
TOTAL DEPTH 10 FEET
NO GROUNDWATER ENCOUNTERED
NGO CAVING OBSERVED
SAMPLE TYPES: ¥ GROUNDWATER , i i
(Rl RING (DRIVE} SAMPLE B SEEPAGE Alta California Geotechnical, Inc.
SPT (SPLIT SPOON) SAMPLE 4 JOINTING C: CONTACT
L] ( ) B: BEDDING F: FAULT P.N. 1-0152 PLATE P-4
(B BULK SAMPLE  [TITUBE SAMPLE |3 5HEAR  RS-GRUBTURE SURFACE




Test Pit No. Depth (ft.)

Project No. 1-0152

Date Excavated March 18, 2015

Excavated by SG

Equipment ID 410)

TABLE |

LOG OF TEST PITS

USCS

Description

T-1 0.0-1.0

1.0-9.0

9.0-10.0

Test Pit No. Depth (ft.}

SM

SM

SP

USCS

TOPSOIL: Very fine, SILTY SAND, dark brown,
moist, medium dense.

YOUNG ALLUVIAL FAN DEPOSIT {Qvyf): Fine
grained, SILTY SAND, brown, moist, friable.

Fine to medium SAND, trace SILT, light brown,
moist, friable, some cobbles, rounded.

TOTAL DEPTH 10.0 FT
NO GROUNDWATER ENCOUNTERED
CAVING OBSERVED 0-10 FT

Description

T-2 0.0-3.5

3.5-6.5

SM

SM

TOPSOIL: Fine grained, SILTY SAND, moist,
medium dense, organic smell, some pebbles, some
trash and debris.

@ 0-1-ft. brown

@ 2-3-ft. dark gray

YOUNG ALLUVIAL FAN DEPOSIT {Qvf): Fine
grained, SILTY SAND, gray brown, moist, dense,
trace pebbles.

TOTAL DEPTH 6.5 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
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Test Pit No. Depth (ft.) USCS Description
T-3 0.0-4.0 SM ARTIFICIAL FILL {afu}: Fine grained, SILTY SAND,
moist, moderately dense, concrete pipe, trace
pebbles, organic smell.
@ 0-3-ft. brown
@ 3-4-ft. dark gray
@ 4-ft. concrete pipe
4.0-6.0 SM Fine grained, SILTY SAND, light gray, moist,
moderately dense, trace pebbles.
TOTAL DEPTH 6.0 FT
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
Test Pit No. Depth (ft.) USCS Description
T-4 0.0-3.0 SM ARTIFICIAL FILL {afu)}: Very fine, SILTY SAND, light
vellowish brown.
@ 1-ft. dry, loose
@ 2-3-ft. moist, moderately loose, abundant roots
and rootlets.
3.0-6.0 SM YOUNG ALLUVIAL FAN DEPOSIT {Qvf): Fine
grained, SILTY SAND, brownish gray, moist,
moderately dense, trace pebbles.
TOTAL DEPTH 6.0 FT
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
Test Pit No. Depth {ft.) UscCs Description
T-5 0.0-5.0 SM STOCK PILE, UNDOCUMENTED ARTIFICIAL FILL

{afu): Fine grained SILTY SAND, brown, dry, dense,
some cobbles.

TOTALDEPTHS5.0FT
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
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Test Pit No. Depth (ft.) uscs Description
T-6 0.0-15 SM TOPSOIL: Fine grained, SILTY SAND, light brown,

moist, moderately dense, trace pebbles, abundant
roots and rootlets.
@ 0.5-ft. loose, abundant rootles.
YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Fine

15-7.0 SM grained, SILTY SAND, brown, moist, moderately
dense, trace pebbles.
TOTALDEPTH 7.0 FT
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Test Pit No. Depth {ft.} Uuscs Description
T-7 0.0-1.5 SM TOPSOIL: Fine grained, SILTY SAND, light brown,

moist, moderately dense, trace pebbles, abundant
roots and rootlets.
@ 0.5-ft. loose, abundant rootles.

1.5-6.5 SM YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Fine
grained, SILTY SAND, light brown, trace medium
and coarse SAND, trace pebbles, moist, moderately
dense, some roots to 3-ft.

6.5-7.5 SP-SM Fine grained SAND, some SILT, trace medium and

coarse SAND, trace pebbles and cobbles, yellowish
brown.

TOTALDEPTH 7.5 FT
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
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Test Pit No. Depth (ft.)

USCS

Description

T-8 0.0-1.5

1.5-6.5

6.5-7.5

Test Pit No. Depth (ft.)

SM

SM

SP-5SM

USCS

TOPSQIL: Fine grained, SILTY SAND, light brown,
moist, moderately dense, trace pebbles, abundant
roots and rootlets.

@ 0.5-ft. loose, abundant rootlets.

YOUNG ALLUVIAL FAN DEPOSIT {Qyf): Fine
grained, SILTY SAND, light brown, trace medium
and coarse SAND, trace pehbles, moist, moderately
dense, some roots to 3-ft.

Fine grained SAND, some SILT, trace medium and
coarse SAND, trace pebbles and cobbles, yellowish
brown.

TOTALDEPTH 7.5 FT
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-9 0.0-1.0

1.0-6.0

SP-SM

SP-SM

TOPSOIL: Fine grained SAND, some SILT, some
medium grained SAND, brown, moist, loose,
abundant roots and rootlets, trace pebbles.

YOUNG ALLUVIAL FAN DEPOSIT {Qyf): Fine
grained SAND, some SILT, some medium grained
SAND, trace cobbles and pebbles, moist,
moderately dense.

TOTAL DEPTH 6.0 FT
NO GROUNDWATER ENCOUNTERED
CAVING OBSERVED AT 1-5 FT
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Test Pit No. Depth {ft.)

UsCs

Description

T-10 0.0-1.0

1.0-2.5

2.5-6.0

Test Pit No. Depth (ft.}

SM

SP

UsCs

TOPSOIL: Fine grained SILTY SAND, light gray
brown, moist, foose, abundant roots and rootlets.

YOUNG ALLUVIAL FAN DEPOSIT (Qvf): Medium to
coarse SAND, some gravel, trace SILT, gray brown,

moist, moderately dense, fining upward, abundant
pebbles, cobbles at 2.5-ft.

Reddish brown, moist, trace cobbles, moderately
dense.

TOTAL DEPTH 6.0 FT
NO GROUNDWATER ENCOUNTERED
CAVING OBSERVED AT 2-6 FT

Description

T-11 0.0-1.0

1.0-7.0

SM

SW

TOPSOIL: Very fine grained, SILTY SAND, brown,
moist, loose, abundant roots and rootlets.

YOUNG ALLUVIAL FAN DEPOSIT {Qyf): Very fine
grained, SILTY SAND, yellowish brown, moist,
moderately dense, massive.

TOTAL DEPTH 7.0 FT.
NG GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
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Test Pit No. Depth (ft.}

UsCs

Description

T-12 0.0-3.0

3.0-5.0

5.0-6.0

6.0-7.0

Test Pit No. Depth {ft.)

SM

SP

SM

USCS

TOPSOIL: @ 1-ft. Mulch, dark brown.
@ 2-3-ft. manure/organics, black and greenish

gray.

YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Fine
grained, SILTY SAND, brown, moist, moderately
dense, trace coarse grained SAND.

Coarse SAND, some very coarse SAND fine gravel,
trace pebbles and cobbles, trace SILT, yellowish
brown, moist, moderately dense.

Fine grained, SILTY SAND, reddish brown, moist,

moderately dense, trace cobbles and pebbles.

TOTALDEPTH 7.0 FT.
NO GROUNDWATR ENCOUNTERED
NO CAVING OBSERVED

Description

T-13 0.0-2.0

2.0-7.0

SM

SM

TOPSOIL: Fine grained, SILTY SAND, dark brown,
moist, loose to moderately dense, organic rich,
abundant roots and rootlets, trace pebbles.

YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Fine
grained, SILTY SAND, brown, moist, moderately
dense, trace pebbles, massive.

TOTAL DEPTH 7.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEOTECHNICAL, INC.

G1-56



Test Pit No. Depth {ft.) uscs Description
T-14 0.0-1.0 SM TOPSOIL: Fine grained, SILTY SAND with some
organics, brown, moist, moderately loose, trace
pebbles, some rootlets.
1.0-5.5 SM YOUNG ALLUVIAL FAN DEPOSIT (Qvf): Fine
grained SILTY SAND, brown, moist, moderately
dense, trace pebbles, massive.
5.5-7.5 SP YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Medium to
coarse grained SAND, some very coarse, some
gravel, trace pehbles and cobbles, yellowish
brown, moist, fining upward, cobbles at 7.5-ft.
TOTAL DEPTH 7.5 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
Test Pit No. Depth (ft.) USCS Description
T-15 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, trace rootlets, some
mulch in upper 0.5-ft.
1.0-8.0 ML YOUNG ALLUVIAL FAN DEPOSIT (Qyf): SANDY

SILT, with very fine grained SAND, moist, low
plasticity, medium stiff, trace pebbles, massive.

TOTAL DEPTH 8.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA (GEOTECHNICAL, INC.
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Test Pit No. Depth (ft.)

USCS

Description

T-16 0.0-1.0

1.0-7.0

7.0-9.0

Test Pit No. Depth {ft.)

SM

SM

SM

USCS

TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, trace rootlets, no mulch.

YOUNG ALLUVIAL FAN DEPOSIT (Qyf}: Very fine
grained SILTY SAND, brown with some gray
mottling, moist, moderately dense, massive, trace
pebbles.

Fine grained SILTY SAND, some medium grained,
yellowish brown, trace gravel and pebbles.

TOTAL DEPTH 9.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-17 0.0-1.0

1.0-7.0

7.0-8.0

SM

SM

SM

TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, trace rootlets, some
mulch in upper 0.5-ft.

YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Very fine
grained SILTY SAND, brown with some gray
mottling, moist, moderately dense, massive, trace
pebbles.

Fine grained SILTY SAND, yellowish brown, trace
gravel and pebbles.

TOTAL DEPTH 8.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEOTECHNICAL, [NC.
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Test Pit No. Depth (ft.} Uscs Description
T-18 0.0-1.0 SM TOPSCIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, trace rootlets, some
muich in upper 0.5-ft.
1.0-6.5 SM YOUNG ALLUVIAL FAN DEPOSIT {Qyf): Very fine
grained SILTY SAND, brown with some gray
mottling, moist, moderately dense, massive, trace
pebbles.
6.5-7.0 SM Fine grained SILTY SAND, some medium grained,
yellowish brown, trace gravel and pebbles.
TOTAL DEPTH 7.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
Test Pit No. Depth (ft.) USCs Description
T-19 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, trace rootlets.
1.0-8.0 SM YOUNG ALLUVIAL FAN DEPOSIT {(Qyf): Very fine

grained SILTY SAND, brown with some gray
mottling, moist, moderately dense, massive, trace
pebbles, and cobbles.

TOTAL DEPTH 8.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Test Pit No. Depth (ft.} USCS Description
T-20 0.0-2.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,

moist, moderately loose, trace rootlets, some
mulch in upper 0.5-ft.
@ 1.5-ft. PVC water line.

2.0-7.5 SM YOUNG ALLUVIAL FAN DEPOSIT {Qyf): Very fine
grained SILTY SAND, brown with some gray
mottling, moist, moderately dense, massive, trace
pebbles.
TOTAL DEPTH 7.5 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Test Pit No. Depth {ft.) USCS Description
T-21 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,

moist, moderately loose, 2-inch of manure at
surface, some rootiets.

1.0-8.5 SM YOUNG ALLUVIAL FAN DEPOSH {Qyf}: Fine
grained SILTY SAND, trace pebbles, brown, moist,
moderately dense, sand lenses with fine grained
SAND, gravel, and pebbies.

8.5-10.5 SP Medium grained SAND, trace SILT, some gravel,

some pebbles, trace cobbles, yellowish brown.

TOTAL DEPTH 10.5 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEOTECHNICAL, [INGC.
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Test Pit No. Depth (ft.) USCS Description
T-22 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, 2-inch of manure at
surface, some rootlets.
1.0-8.0 SM YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Fine
grained SILTY SAND, trace pebbles, brown, moist,
moderately dense.
TOTAL DEPTH 8.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED
Test Pit No. Depth {ft.) UscCs Description
T-23 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, 2-inch of manure at
surface, some rootlets.
1.0-7.0 SM YOUNG ALLUVIAL FAN DEPOSIT [Qyf}: Fine

grained SILTY SAND, trace pebbles, brown, moist,
moderately dense, sand lenses with fine grained
sand, gravel, and pebbles,

TOTAL DEPTH 7.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Test Pit No. Depth (ft.) Uscs Description
T-24 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,
maoist, moderately loose, trace rootlets, some
mulch in upper 0.5-ft.

1.0-5.0 SM YOUNG ALLUVIAL FAN DEPOSIT {Qyf): Very fine
grained SILTY SAND, brown, moist, moderately
dense, trace pebbles, massive.

5.0-9.0 SP Fine to medium grained SAND, trace SILT, some
gravel and cobbles, light brown.

TOTAL DEPTH 8.0
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Test Pit No. Depth (ft.) Uscs Description

T-25 0.0-25 SM TOPSOIL: Very fine grained SILTY SAND, trace

pebbles, brown, moist.
@ 1-ft. loose
@ 1-2-ft. moderately loose, trace pebbles, some
reddish brown organic material.

2.5-35 SM YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Very fine
grained SILTY SAND, trace pebbles, brown, moist,
moderately dense.

3.5-7.0 SP Fine to medium grained SAND, trace SILT, some

coarse SAND, gravel, pebbles and cobbles.

TOTAL DEPTH 7.0 FT.
NO GROUNDWATER ENCOUNTERED
POTENTIAL CAVING OBSERVED

ALTA CALIFORNIA GEOTECHNICAL, [INC.
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Test Pit No. Depth (ft.)

USCS

Description

T-26 0.0-1.0

1.0-8.0

Test Pit No. Depth (ft.)

SM

SM

USCS

TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, 2-inch of manure at
surface, some rootlets.

YOUNG ALLUVIAL FAN DEPOSIT (Qvf): Fine
grained SILTY SAND, trace gravel and pebbles,
brown, moist, moderately dense, massive.

TOTAL DEPTH 8.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-27 0.0-1.0

1.0-8.5

SM

5M

TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, some rootlets, trace
cobbles, faint organic smell.

@ 4- inch of manure at surface

YOUNG ALLUVIAL FAN DEPOSIT (Qvf): Fine
grained SILTY SAND, trace gravel and pebbles,
brown, moist, moderately dense, massive.

TOTAL DEPTH 8.5 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEOTEGHNICAL, INC,
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Test Pit No. Depth (ft.)

USCS

Description

T-28 0.0-1.5

15-7.0

Test Pit No. Depth (ft.}

SM

Y

USCS

TOPSOIL: Gravel with fine grained SILTY SAND,
some medium grained SAND, tan colored, moist,
moderately loose. @ 2-inches manure on surface,
abundant rootlets in top 0.5-ft.

YOUNG ALLUVIAL FAN DEPQSIT (Qyf): Fine
grained SILTY SAND, trace pebbles, brown, moist,
moderately dense.

TOTAL DEPTH 7.0 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

Description

T-29 0.0-1.0

1.0-3.5

3.5-9.0

SM

SM

SP-5M

TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moderately loose, 2-inches of manure at
surface, some rootlets,

YOUNG ALLUVIAL FAN DEPOSIT (Qyf): Fine
grained SILTY SAND, trace gravel and pebbles,
brown, moist, moderately dense, massive.

Fine to medium grained SAND, same SILT, some
gravel, coarse SAND, and cobbles, yellowish brown.

TOTAL DEPTH 9.0 FT.

NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

CAVING POTENTIAL BELOW 3.5 FT.

ALTA CALIFORNIA GEOTECHNICAL, [INC.
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Test Pit No. Depth (ft.) Uscs Description
T-30 0.0-1.0 SM TOPSOIL: Very fine grained SILTY SAND, brown,
moist, moaderately loose, 2-inches of manure at
surface, some rootlets.
1.0-8.5 SM YOUNG ALLUVIAL FAN DEPOSIT {Qvf): Fine

grained SILTY SAND, trace pebbles, brown, moist,
moderately dense, sand lenses with fine grained
sand, gravel, and pebbles.

TOTAL DEPTH 8.5 FT.
NO GROUNDWATER ENCOUNTERED
NO CAVING OBSERVED

ALTA CALIFORNIA GEGTECHNICAL, ING.

G1-65



1-0152
March 30, 2015

TABLE B
Date Test Location Depth (ft) Moisture (%) Wet Density {pcf) Dry Density (pcf)
3/18/2015 TP-2 -2 15.0 1154 100.3
3/18/2015 TP-2 -4 55 1227 116.3
3/18/2015 TP-3 -3 18.1 115.6 101.3
3/18/2015 TP-4 -2 59 107.3 101.3
3/18/2015 TP-4 -4 55 102.6 97.2
3/18/2015 TP-8 -2 12.1 109.2 974
3/18/2015 TP-8 -4 7.2 103.1 96.2
3/19/2015 TP-15 -3 16.0 108.2 93.3
3/19/2015 TP-15 -5 126 114.8 102.0
3/19/2015 TP-16 -2 9.5 106.2 97.0
3/19/2015 TP-16 -4 10.7 101.2 91.4
3/19/2015 TP-17 -2 11.2 106.1 95.4
3/19/2015 TP-17 -4 11.2 107.6 96.8
3/19/2015 TP-18 -3 12.4 104.7 93.1
3/19/2015 TP-19 -3 8.5 113.9 105.0
3/19/2015 TP-21 -3 8.4 117.5 108.4
3/19/2015 TP-22 -35 5.9 116.5 110.0
3/19/2015 TP-23 -3 8.7 1143 105.2
3/19/2015 TP-24 -3 9.7 112.2 102.3

G1-66
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APPENDIX B-1

Previous Subsurface Investigation

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Sheet:__ 1 of 1
2 |2 lsgg g | 7 . BORING LOG NO.: GK-1 g
SlEjgEE s 8 B <
S |8 % 522 @ gl B £
% [ % g [ E £ 2
s |z é& gl § S| 3 Description of Subsurface Materials: ©
= of o e Classification, (USCS) celor, mixture, consistency, ete. ﬁ
SM- | Surface: Silty Sand (SM), Brown, dry, loose.

57 | 108.7 |&7no =1 sP |sand {SP): Light yellowish brown, Slightly moist, medium dense, poorly graded B

1.5 11200 |9M1515 {"m g 10 GP | @10 Sandy Gravel (GP): Light yellowish brown, dry, gravel to 2.5" i

r ~ diameter : "

. L . A _ . I

. 7.6 | 107.3 | 5/6M0 SP-SM| @15' Silty Sand (SP-SM): Dark yellowish brown, slightly moist, medium dense
. - poorly graded : *
262 | 7.5 |57/ SC | @20 Ciayey Sand (3C): Olive brown, wet, very sliff. B

Total Depth = 21
No Groundwater
Backﬁlieq with cu_tténgs

Project Name:

Hillcrest Da Boar

Sample Types:

Froject No.:

1957

Location: Logged by: . S8T
[B] Bulk Sample
z;] Rock Core Date Drilled:; _9/14/04 Equipment Used:__ CME-75 Ring Type: _2.5"
(R} Ring Sample Ground Elevation: Notes:
[5] Standard Split
Spoon

@ Tube Sample

G1-68



Sheet:_ 1 _of __1
F lz lceEl 3 |z BORING LOG NO.: GK-2 3
£ 1% 28 > D & i
z t 5 |FE8w ® 3 2 g
3 E5 S o oy o
2 |2 Z2jgz¢gl = £ £ S
£ g 585 = = 5 Description of Subsurface Matsrials; @
= Ly @ o Classification, (USCS) color, mixture, consistency, etc. ﬁ
Surface; Silty Sand; light brown, dry, loose,
B
144 | 1117 | 3/5/8 SM. | @5' Silty Sand with Clay (SM/SC): Light brown, moist, medium stiff, minor pinhole porosily_
— 0 ) . . -
M1 MB6 {6818 |TR o ! SM. | @10 Silty Sand {SM); Yellowish brown, moist, dense, mottled
B \n — . .
: 15— . ’ R . . . ~
214 {1 104.0 81012 ML | @15 Silt {ML): Motited yellowish brown, very moist, minor pinhale porosity
245 110018 (9n521 (L @20 Silt (ML): Mottled vellowish brown, very moist, minor pinhole poresity B
| Total Depth = 21 |
] No Groundwater .
25 Backfilled with cuttings 2
30— I
35— =
Sarmple Types: Location: Logged by: __§8T _
@ Bulik Sample
@ Rock Core Date Drilied:  9/14/04 Equipment Used. _ CME-75 Ring Type: _2.5"
T (R] Ring Szmple Ground Elevation: Notes:
Project Name: _Hillcrest De Boer [s] gfonodnard Spli
Project No= 1957 [T] Tube Sample
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Sheet:. 1. of _ 2
= ls |coZ ¢ | g BORING LOG NO.: GK-3 E
< IE Seg| > S & &
e 5 %: ¢ © o8 QO q‘;L-—’ £ \f._:’
2 ogzgeg o | £ | £ 2
= g @ g2 (Eu Iy O Description of Subsurface Materials: g
= D oW o Classification, (USCS8) color, mixture, consistency, etc. ﬁ
i Surfacer :
1 8M. | Silty Sand, brown, dry, loose. a
154 Las lass YL ST oL Sandy Clay (CL) Brown, moist, medium stiff, miner pinhole porosity & caliche B
C -1 stringers. I
« = 10— -
11| el (6818 | TR SC- | @10 Clayey Sand (SC): Dark yeliowish brown, moist, dense, mottled, minor pinhole
i 7 porosity. ' ' -
s 15— -
.8 11074 61012 ) R 3" ML | @15 Sandy Silt (ML) Dark yellowish brown, moist, dense pinhole porosity.
127 [ 1130 pBrsEt Tn 20— ML | @20" Sandy Silt (ML): Dark yellowish brown, moist, very stiff pinhole porosity. i
st 25 . . . r
213 | 1055 (6/8/18 R-57 CL | @25 Silty Clay (CL): Dark yeliowish brown, mottled, very maoist, very stiff.
o 30— . , . . . B
5.2 1246 1012 | {g” SM/SC| @30 Silty Sand with Clay (SM/SC): Dark yellowish brown, stightly moist, very dense.
: s - * | pinhole porosity. : -
22 | 1268 PN5RT T o 3 GP | @35 Sandy Gravel (GP): Yellowish brown, dry, very dense, gravels to 1° diameter, i
Geolinetics “Fouom. R
Bulk Sample
G bl & ‘¢l Rock Core Dale Drilled: __9/14/04 Equipment Used: _ CME-75 Ring Type: __2.5"
- ERECE [R] Ring Semple Ground Elevation: Noles:
Project Name: _Hillcrest De Boer [s] Standard Spiit
Spoon
Project No.: 1857 [T] Tube Sample
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Sheet: __ 2 of 2
S |2 |s8% & | 5 . | BORINGLOG NO.: GK-3 Continued 3
I HE R £
5 [SI N~ Q [=) s
= O alalea (=N Ky - =}
. - £ = = o o =
8 g‘ g 2 & ) i Description of Subsurface Materials: o
= al v o Classification, {USCS) color, mixture, consistency, etc. %
2.1 1301 | 3/5/6 40 8P @40 Gravelly Sand (SP): Yellowish brown, dry, very dense, poorly graded,
- gravels to 1" diameter. : : F
8.0 19,3 | 6/8/18 45 8P @45 Tip: Graveily Sand (SP): Yellowish brown, moist, very dense, gravels to 1" diameter, |
7 Top: Silly Sand {SM), fine sand, dark yellowish brown, moist, very dense. B
3.0 | 1218 |eion2 R-10j S0 gprap @50 Sandy Gravel/Gravely Sand (SP/GP): Dark yeliowish brown, dry, very dense. i
Ny Total Depth = 51' B
No Groundwater
- Backfilled with cuttings -
G eo g{g sample Types: Location: Loggedby: _SS8T
[E] Bulk Sample
Cente Rock Core Dale Drilled:___9/14/04 Eguipment Used: _ CME-75 Ring Type: _ 2.5"
f i {R] Ring Sample Ground Elevation: Notes:
Project Name: _Hillcrest De Boer {s] Standard Split
Spocn

Project No.:

1857

Tube Sample
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Sheet: 1 _of

BORING LOG NO.: GK-4

Lithology

Description of Subsurface Materials:
Classification, (USCS) color, mixlure, consistency, elc.

Moisture (%)
Dry Density
{pah)
Penetration
Resistance
{Blows/6 inch)
Sample Type
Depth (Feet)

Surface:
7 SM | @1 Silty Sand {SM): Brown, damp, loose

50 | 1103 | 4/58

SM. | @5 Silty. Sand {SM): Dark yellowish brown, slightly moist, medium dense, massive

24 | 1044 | 69112 SW | @10 Sand (SW); Grayish brown, dry, very densea

1.8 | 122.4 fiMH2/20 “R—B/M gw | @15 Sand (SW): Grayish brown, dry, very dense

-

Elevation (Feet)

100 | 966 A0AOMSEITL o 201 L @20' Very Fine Sandy Silt (ML) Dark yeliowish brown, maist, very stiff

Total Depthi = 271
No Groundwater . . . .
- Backfilied with cuttings -

g - Sample Types: . .
G e O g%s : @%g@g @ Bulk Sample lacation: Loggedby:_SST
Geot

£ Roek Core Date Drilled:__ 9/14/04 Equipment Used:_ CME-75 Ring Type: _ 2.5

o £ DEE @ Ring Sample Ground Elevation: Notos.
Project Name: _fillcrest De Boer Standard Spiit
Spoon
Project No.: 1957 Tube Sample
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Sheet;__1_ of

BORING LOG NO.: GK-5

Lithology

Description of Subsurface Materials:
Classification, {USCS) color, mixture, consistency, etc.

Moisture (%)
Ory Density
{pah)
Penetration
Resistance
{Blows/6 inch)
Sample Type
Depth (Feet)
Elevation {Feet)

Surface: Top Soil: . .
- 8M | @1' Silty Sand (SM): Dark brown, damp, loose : - -

9.3 [ 1088 | 4/58 SM | @5 Silty Sand (SM): Dark grayish brown, moist, medium dense, massive

~95 | 1080  BAM2 R-2 SM | @10 Silty Sand (SM):; Dark grayish brown, maist, medium dense, massive

43 | 1192 f12e0]" 51 gm @15 Silty Sand {SM): Dark grayish brown, Slightly moist, medium dense, massive with
- gravel S -
16.1 | 115.8 [0M0/15 \‘R-Sfﬂ‘ 207 SM | @20 Silty Sand (SM) Mottled olive brown and dark brownish gray, very moist, very dense "
| Total Depth = 21 L

o Ng Groundwater . . .

-1 Backfilled with cuttings - : : -
25— -
30— -

ol bt Sample Types: .
: LSST._
Geolinetics o o Logged by

Cotatoet " Rock Core Date Drilled:_ 8/14/04 Equipment Used: CME-75_____ RingType; _ 258"
s [R] Ring Sampée‘ Ground Elevation: Notes:
Project Name: _Hillorest De Boer Standard Spit
Spoon
Project No. 1957 Tube Sample
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Sheet: 1 _of 1
£ |z 53% & | 5| . | BORINGLOG NO.: GK-6 8
— 0 — =
» % SiE8el o e | g =
2 |o&wke 5 | g £ 5
s | g ég E| E g = Description of Subsurface Materials: ©
= g o e Classification, (USCS) color, mixiure, cansistency, etc. ﬁ
8M | Surface: Top Soil Silty Sand.(SM) Brown, dry, loose,
6.3 107.5 | 5/5/7 5 .SP | @5’ Siity Fine Sand (SP/SM): Brown, moist, medium dense, poorly graded. i
3.1 120.8 | 719115 SP. | @10 Gravely Sand { Sandy Gravel (SP/GP): Yellowish brown, dry, dense. B
126 | 166 |9117 g5 15+ 3C | @15 Clayey Sand (SCY: Dark yellowish brown, moist. dense, minor pinhole porosity.
s - =
61 | 1167 121318 ] 20T gm @20" Silty Sand (SM): Dark yellowish brown, slightly moist, dense, minor pinhole porosity, |
i Total Depth = 21" L
No.Groundwater
- Backfilled with cullings =
25— -
30 -
35— -
= le Types:
Geoinetics =i Logged by:_SST
[B} Butk Sample
& @ Rock Core Date Drilled:_8/14/04 Equipment Used,_ CME-75 Ring Type: _2.5"
13 Erveyt :
[R] Ring SampieA Ground Elevation: Notes:
Project Name: _Hillerest De Boer glandﬂfd Split
Jelolaly!

Project No.:

1957

E] Tube Sample
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Sheet:__1__of 1
= |z |se%| & | 5| . | BORING LOG NO.: GK-7 g
= g 22E| 2 @ = w
g 5 T 8w € 2 g
5 L oings| 2 [=} =
5 |2 Zjggg| T £ | £ b=t
X g 583 E & I Description of Subsurface Materials: ©
= o) w = Classification, (USCS) color, mixture, consistency, etc. %’
SM. | Surface: Silty Sand (SM), light brown, damp, loose.

7.8 11062 | 3/3/6 R-1 5 SM | @5 Silty Sand (SM): Dark brown, slightiy moist, locse. i

207 | 1071 | 44 1077 ML | @10 Sandy Silt (MLY: Yellowish brown, very moist, medium soft "

15 . ‘ . : ' L i

6.4 1L.g 12147 Ry SW | @15 Gravelly Sand (SW): Dark yellowish brown, slightly moist, medium dense, gravels

. . E to 2" diameter . -

56 | 1289 ponase[“L 77 20T) gp | @20° Sand (SP): Light brown, slightly moist, very dense, -

h Total Depth = 21 r

i No Groundwater B

Backfilled with cuttings

25— -

30— I~

35— r~

Geolinetics

SRR

Project Nama: _Hilicrest De Boer

Project No_ 1957

Sampie Types:

Location: Logged by: __SST
Bulk Sampie asee By
Rock Core Date Drifled: 8/14/04  Equipment Used:_ CME-75 ___ Ring Type: _2.8"
@ Ring Sample Ground Elevation: MNotes:
Standard Split
Spoon

Tube Sample
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Sheet; 1 _of _ 1
S |z |55 & | §| . | BORINGLOG NO.: GK-8 3
=~ |'n =L 2> @ & w
e 5 $ 88w o© U he -
2 |oc 8|83 FI - c | 2 5
2z Eg Bl E & | I | Description of Subsurface Materials: g
= oW o Classification, (USCS) color, mixiure, consistenzy, etc. =
Sh. | Surface: Silty Sard {SM), brown, damp, loose.

3.4 1023 | 8/8/6 | 4 577 sp @5' Sand (SP): Yellowish brown, dry, loose. i

i2.4 | 1168 | 444 | “po 10 SC. | @10 Clayey Sand (SC): Dark yellowish brown, majst, loose, . "

88 | 1174 fi214n7 | 15— SM | @1%' Silty Sand (SM): Dark yellowish brown, moist, medium danse, occasional B

< : - gravels to 2.5" diameter, some silt. -

3.4 MB0 pOM3ENITL LT 2 ep @20° Sand (SP): Dark yellawish brown, damp moist, very dense, massive. "

. Total Depth = 21° -

K No Groundwater L

Backfilled with cuttings

25 »

30— =

35 r

Geolinetics Foom. o
5 @ Bulk Sample
C ‘@ [C} Rack Core Date Drilled;__ 9/14/04 Equipment Used: __ CME-75 Ring Type: __2.8"

werad b

Project Name: _Hillcrest De Boer

Project No_ 1957

[R] Ring Sample Ground Elevation: Notes:

Slandard Split
Spoen

[T1 Tube Sample
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Sheet:__1 _of _ 1
T |z leasl 8 | % BORING LOG NO.: GK-9 2
< & 2L e @ 3 Sj
5 g|E8el b | £ S c
2 0 dkze| & | £ 2 g
g g §§ 3| E & | O Description of Subsurface Materials: ©
= g o 2 Ciassification, (USCS) color, mixture, consistency, etc. ﬁ
Surface: Manure S

1 sM | @1 Sity Sand {SM): Yellowish brown, moist, loose, -

3.0 [1133 | 3/36 57 sp @>5' Sand (8P): Yellowish brown, dry, loose. 3

37 | 106 | 4 [ 0™ gp | @10’ Sandy (SP): Dark yeliowish brown, dry, locse. i

37 [ 1058 (214017 | g g 151 smM-sP @15' Silty Sand with Gravel (SM-SP}: Dark yellowish brown, dry, medium dense, i

e B occasmnai gravels to-2.5" diameter.. o

- . o 20— . R . r

280 | 843 DpOM3/S0 R4 CL | @20 Sandy Clay (CL}): Dark yellowish brown, very moist, very dense, massive.
1 Total Depth = 21 o
B No Groundwater 3
Backfilled with cuttings

25— -

30— L

35— ~

= = Sample Types: )
Location: Logged by: _SST
Geolinetics o aged by
& i & Rock Core Date Drilled:__ 914/04 Equipment Used:_ CME-75 Ring Type: __2.5"
SrRAr o ST HE=T
S (R} Ring Sample Ground Elevation: Notes:

Project Name:

Project No.-

Hillcrest De Boer

Standard Split

1957

Speon
[T] Tube Sample
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Sheet: __1 of _ 2
E |z lce3 & | §| . | BORINGLOGNO.:GK-10 8
= B geel > @ i
© 2 -8 E = L g =
5 88lz2% ¢ | 2| ¢ 8
b S éé _g_ £ Y 5 Description of Subsurface Materials: ©
b= o) o = Classification, (USCS) color, mixture, consistency, ete. i
Surface: o
7 @1 Sity fine sand, medium brown, moist, loose. "
T 5 — -
28 11200 T8 1T SM | @5 Silty Sand (SM): Yellowish brown, dry, med:um dense occasional gravels fo 2"
: A - diameter i
we| A0 -
10.5 | 119.8 14/14/21 R-2” SM. | @10 Silty Gravely Sand (SM): Yellowish brown moxst very dense, gravels
R 7 to 1/2" diameter, F,O paiches. -
e 15 -— |
36 11316 §31521 | g~ SW | @15 Gravely Sand (SW): Brown, dry, very dense gravels to 2.5" diameter,
185 | 1084 jer12i2 [*5 1 BT ML | @20t Tip: Silt (MLY: Dark yellowish brown, maist, stiff. i
. - Top: Silty Sand (SM) Dark yellowish brown, moist, dense -
i e 25 . . . N . o
7.6 104.6 [B/12/27. R-Sf\ S @25' Silty Fine Sand (8M): Olive brown, slightly moist, very dense.
< | 30 : . . . . =
188 .| 1093 1524 | n g ML | @30 Fine Sandy Silt (ML): Dark yellowish brown, very moist, very siff to hard.
19.0 | 1087 BAs20 TR ML | @35' Silt (ML): Dark yellowish brown, very maist, very stiff. i

Project Name:

Project No.:

Hillcrest De Boer

E’m ERTatie 54

1957

Sample Types:

Ellel=]

[®

Location: Logged by: __SST
Bulk Sample

Date Drilled;__ 9/14/04 Equipment Used:  CME-75 Ring Type: .25
Rock Core S . Y g lyp
Ring Semple Ground Elevation; Notes:
Standard Splil
Spoon

{E Tube Sample
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Sheet:__ 2 of 2
g |z lss5 &8 | ¥ . | BORINGLOG NO.: GK-10 Cont. 3
s |8 l55S = & & =
5 |88 %8% 2 0 5| 2 5
i ~— 4] = = =
bl g é g _% E Z = Description of Subsurface Materials: il
= Li w Q Classification, (USCS) calor, mixture, consistency, ete. ﬁ
18.2 | 1111 [9/17/23 R—8’ 40 1 ML | @40 Silt (MLY: Dark yellowish brown, very maist, very. stiff.
8.0 | 118.3 p2/16/26| SM | @45 Silty Fine Sand (SM): Dark yellowish brown, slightly moist, very dense. B
gnily ry
3.0 811114 #| 501 ML | @50' Sandy Silt (ML): Dark yellowish brown, dry, very. stiff. i

121.8

Total Depth = 51
No Groundwater
Backfilled with cuttings

Geoki

[

Project Name:

Project No.:

&

Hillcrest De Boer

tics

1957

S le T :
pBe I:ges [ Location: Loggad by: __SST
ulk Sample
Rock Core Date Drilled;___9/14/04 Equipment Used:  CME-7§ Ring Type: __ 2.5"
[E] Ring Sample Ground Elevation: Notes:
Standard Split
Spoon

E Tube Sample
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Sheat:_ 1 _of 1
F |z |c«5| 8 | © BORING LOG NO.: GK-11 e
< |G 20 ¢ > @ bos) &
» 5 o |Efa| G b ] =
Z logleze 3 | 5| 2 5
g g ég B E s = Description of Subsurface Materials: @
= L w a Classification, (USCS} color, mixture, consistency, etc. &
.. | Surface: . . .
<SP | @' Sihy Sand (SP): Dark brown, moist; loose. -
8.1 1037 | 4/4/6 MR-1Z/ 5 SM. | €85 Silty Fine Sand {8M); Strong brown, moist, medium dense. "
40 T 117s | 2 5577 10 sMML| @10' Silty Sand /7 Sandy Silt (SMMLY: Dark yellowish brown, moist, medium dense,
: V=" BN massive. S . . -
50 [ 1285 | 571 TR 15— SM | @15 Gravelly Silty Sand (SM): Dark yellowish brown, slightly moist, dense, gravel 3
- I 4 - | to 1" diameter, . b
3.6 1218 M9/20019) g 4 20— SM | @20 Top: Gravelly Silty Sand (SM): Dark yellowish brown, dry, dense, gravel to 1" .
S - diameter. : -
: | : Tip: Sandy Silt (ML) Maist, yellowish brown, very stiff, 7
Total Depth = 21 ]
25— No Groundwater o
B Backfilled with cultings L
30— L
35— -
@ﬁg @g S_ample Types: Location: Logged by, _ 88T
@ Bulk Sample
@ Rock Core Date Drilled;____8/13/04  Equipment Lised:_ CME-75 Ring Type: _2.5" |
= NG [R] Ring Sample Ground Elevation: Notes:
Project Name: _tillcrest De Boer [s] Standard Split
Spoon
Project No.- 1957 {T] Tube Sample

G1-80




= =
@ 5 e T
5 0 kg%
Ee [ = N
[ —la® 3
i=] 2 [
= (=] a s
8.5 115.4 3178
2.3 | 1180 {81017 "
2.7 121.2 | /9721
19.6 110.4

Sampie Type

Sheet:___ 1 of 1
= . BORING LOG NO.:GK-12 B
@ o a.
£ 02 =
£ | £ 8
oy 5 Description of Subsurface Materials: ]
e Classificalion, (USCS) color, mixture, consistency, etc. ﬁ

. Surface; Grass
-1 8M @1 Sitty Sand (SM}: Brown, damp. lcose, roots. o

@5 Silly Sand (SM}: Brown, moist, medium dense.

@10’ Sand (SW): Brown, to light brown, dry, medium dense.

@15" Top: Silty Sand (SM): Olive brown, dry, dense,

Tip: Gravelly Sand (SW): Light yellowish brown, dry, dense,

@20 Silf (ML) Dark yellowish brown, very moist, stiff.

Total Depth = 21
No Groundwater
Backfilled with cuttings

Geom @%

Project Name; _Hillcrest De Boer

Project No.:

iCE

le T : SS8T
Sample Types Location: Logged by:
Buik Sample
Rock Core Dale Drilied:___9/13/4 Equipment Used:__CME-76  RingTyper 258"
[R] Ring Sample Ground Elevation: Notes:

1957

Standard Split

Spoon

[i[ Tube Sample
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Project Name:_Hill Crest Homes Location: De Boer

Project No.._ 1957 Equipment....Backhoe Elevation:

Goologic Description GEUIQQiC L
Aftitudes Unit 15

0" - 8" Silty Sand {SM); Light vellowish brown, dry, very loose, Organics.

8"- 14" Silty Sand {SM)}; Medium red brown, maist, loose, organics

14" - 66" Silty Sand {SM); Medium red brown, moist, dense, roots.

66" - 72" Silty Sand (SM); Medium Yellowish brown, maoist, moderately dense.
Graphic Representation: Surface Slope: Trend:
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Project Name:_Hill Crest Homes Location: De Boer
Project No.:___1957 Equipment:_ Backhoe Elevation:
Geaologic Description Geolqgic N
Attitudes Unit 17
{" - 9" Silty Sand (SM); Light yellowish brown, dry, very loose, Organics.
g". 67" Silty Sand (SM); Light to medium, yellowish brown, moist, dense, occassional
inclusions of organic pockets from 9" to 21",
67" - 81" Silty Sand (SM); Medium olive gray, moist, moderately dense.
Graphic Representation: Surface Slope: Trend:

®
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Geolinetics

P . Project Name:_Hill Crest Homes Location: _ De Boer
Project No.:____1957 Equipment.._Backhoe Elevation:

Geologic Description Geolqgic B
Attitudes Unit |

0"-0.5" OQOrganics {(Manure); Dry, loose

0.5"- 8" Silty Sand {SM); Light yellowish brown, dry, very lcose, organics

8" - 84" Silty Sand (SM); Medium yellowish brown, moist, moderately dense to dense.
Graphic Representation: Surface Slope: Trend:
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Project Name:_Hill Crest Homes Location:__ De Boer

Project No.. 1957 Equipment._Backhoe Elevation:
Geologic Description Geolqgic B
Attitudes Unit .
0.0"-0.5" Organics {Manure); Dry, loose

0.5" - 9" Silty Sand (SM}, Light yellowish brown, dry, very loose, organics

9"-13" Silty Sand (SM}; Medium yellowish brown, moist, dense.

13" - 30" Silty Sand {(SM}, Medium olive brown, moist, dense, organics.

30" - 60" Same but dark olive brown.

60" - 84" Silty Sand (SM}; Medium io dark olive gray, moist to very moist, dense.
Graphic Representation: Surface Slope: Trend:

(B
=/
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Project Name:_Hill Crest Homes Lacation: De Boer

Project No..___ 1857 Equipment:_Backhoe Elevation:
Geologic Description Geolo_gic
Attitudes Unit |77

0.0"-7"

7" - 32"
32" - 72"
72" - 86"

Silty Sand (SM); Light Yellow brown, dry, very loose, organics
Silty Sand (SM); Medium yellowish brown, moist, moderately dense to dense.
Silty Sand (SM); Medium yellowish brown, moisi to very moist, low to moderately dense.

Silty Sand with Gravel (SF); Medium yellowish hrown, very moist, dense, fine to coarse
grained, rounded gravel to 3" diameter.clive brown, moist, dense, organics.

Graphic Representation:

Surface Slope:

Trend:

&P}

N
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Project Name:_Hill Crest Homes Location: De Boer

Project No.: 1957 Equipment.__Backhoe Elevation:

Geologic Description Geoquic B
Attitudes Unit u.

0.0"-6" Silty Sand (SM); Light o medium yellowish brown, dry, very loose.

6" - 14" Silty Sand (SM); Medium fo dark red brown, moist, dense, organics.

14" - 39" Silty Sand (SM); Dark brown, moist, dense, organics.

39" - 84" Silty Sand {SM); Medium olive brown/gray, moist, loose to moderately dense.
Graphic Representation; Surface Slope: Trend:
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Project Name:_Hill Crest Homes Location: De Boer

Project No.._ 1957 Equipment.__Backhoe Elevation;

Geologic Bescription Geolqgic |
Attitudes Unit u.

0.0"-7" Silty Sand (SM); Medium yellowish brown, dry, very loose.

7"-31" Silty Sand {(SM); Dark brown, moist, dense, organic.

31" - 38" Silty Sand (SM); Dark olive gray, moist, moderately dense, organics.

38"- 84" Silty Sand (SM); Medium yellowish brown, moist, dense.
Graphic Representation: Surface Slope: Trend:
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Project Name:__Hill Crest Homes Location: De Boer

Project No.. 1957 Equipment:_Backhoe Elevation:

Geologic Description Geolqgic B
Attitudes Unit 0

0.0"-12" Siity Sand {SM); Medium to dark olive brown, moist, loose, organic, rounded gravel.

12" - 51" Silty Sand (SM); Medium yellowish brown, moist, dense, occasional gravel (small to large

drain, subrounded to rounded), mottled with a dark brown organic silty sand (SM)

51" - 84" Silty Sand {SM); Medium olive grey, very moist, moderately dense

Graphic Representation: Surface Slope: Trend:

®
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o Project Name:_Hill Crest Homes Location: De Boer

Project No.._ 1957 Equipment.__Backhoe Elevation:

Geologic Description Geolqgic N
Attitudes Unit U

0.¢" - 8" Silty Sand (3M); Medium to brown, moist, loose, organics

8" -34" Silty Sand {SM), Dark brown, moist, dense, organics, trash (pvc pipe, asphalt, etc.)

34" - 84" Siliy Sand (SM); Medium red brown, moist, dense.

84" -108" Silty Sand {SM); Olive brown, moist, moderately dense.
Graphic Representation: Surface Slope: Trend:
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APPENDIX C

Laboratory Testing

ALta CALIFORNIA GEOTECHNICAL, INC.
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Project No. 1-0152 Page C-1
April 14, 2015

LABORATORY TESTING

The following laboratory tests were performed on representative samples in accordance with
the applicable latest standards or methods from the ASTM, California Building Code {CBC) and

California Department of Transportation.

Classification

Soils were classified with respect to the Unified Soil Classification System {(USCS) in accordance

with ASTM D-2487 and D-2483.

Particle Size Analysis

Modified hydrometer testing was conducted to aid in classification of the soils. The resuits of

the particle size analysis are presented in Table C-1.

Maximum Density/Optimum Maeisture

The maximum dry density and optimum moisture content of three representative bulk samples

were evaluated in accordance with ASTM D-1557. The results are summarized in Table C-1.

ALTA CaLIFORNIA GEOTECHNICAL, INC.
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Project Number 1-0152

TABLE C
SUMMARY OF LABORATORY TEST DATA

P.N. 1-0152
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Alta California Geotechnical, Inc.
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APPENDIX C-1

Previous Laboratory Testing

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Table 1 - Summary of Laboratory Test Results - Hillcrest - DeBoer

-| Atteiberg Livkita :
B ‘o Suifate cni;md.e -
o Rasistivity Conc. ; L Peak: e Ulrimate - :
: iR e e L i " [Goesion fush [ Phi 7 tde) | Conesion tpan)] Phi feva)’|
Erown Poorly Graded SAND with Sill 0.2% collapse @ .5 ksf load
10.0 GP Grayish Brown Sitty Sandy GRAVEL 20,0 1.5 10.0
GKA1
15.0 SE-SM Light Brown Poorly Graded SAND with Sitt | 1073 76 36.0 11.5% fines
20,0 5C Brovm Clayey SAND 975 262 97.0
2.5 SM Dark Srown Silty (Ene) SAND (Large Bag) 1200 10.5 301.0 263 1600 =T
50 sMisC Light Brown Silly SAND with Clay 1.7 14.4 770
GK-2 10.0 sM Light Brown Sitty SAND 1166 1.1 67.0
15.0 clL Erown Sandy GLAY 104.0 4 92,0 0.3% collapse @ 2 ksf load 77.4% fines
20.0 cL Brown Sandy GLAY 101.6 4.5 180.0 0.1% coliapse @ 2.5 ksfload T6.6% fines
5.0 cL Dark Brown Sandy CLAY 113.1 15,4 35.0 42 52 6.8 7300 1320 680 | 0.1% coflapse @ .5 ksl foad
10.0 5C Dark Brown Glayey SAND 118.5 111 73.0 231 28.4 216 5.1
150 ML Brown Sandy SILT 107.4 119 56.0 0.1% swell @ 2 ksfload
200 ML Brown Sandy SILT 113.0 27 70.0 50.7% fines
25.0 ML Brown Sandy SILT 105.5 213 6.0 0.1% collapse @ 2 ksfload
GK-3 300 SMISC Dark Brown Silty SAND with Clay 1246 52 0.0 53,2% fines
35.0 GP Brawr Sandy GRAVEL 1268 2.2 18.0
40.0 s Brown Poorly Graded SAND with Gravel 130.1 24 180
45.0 - Brown Poorly Graded SAND with Sity and | (0 50 520
Gravel
50.0 GP Brown Sandy GRAVEL 1218 3.0 210
50 SP-5M Brown Poorly Graded SAND with Silt 103 50 260
GK4 10,0 &P Brown Poorly Graded SAND 104.4 24 10,0 0.1% coliapse @ 1 ksfload 2.1% fines.
15.0 SP-5M0 Brown Poorly Graded SAND with Silt 122.4 19 13.0
200 sM Brown Silty (fine) SAND 98,5 100 26,0
5.0 SP-SM Dark Gray Poerly Graded SAND with Sitt | 106.8 2.3 430 620 | 58 730 132 69 1870 313 850 25 11.3% fines
GKS 10.0 sM Bark Gray Sitty SAND 108.0 9.5 4640
15.0 sp Grayish Brawn Pootly Gtaded SAND with 1192 43 280
Gravel
20,0 56 Dark Brown Clayey SAND 115.8 16,1 85.0
5.0 sM Brawn Sitty SAND 1075 6.3 300 B B - - - - - - - - 0.2% collapse @ .5 kst load 14.3% fines
10.0 SPIGP Srown Sandy GRAVEL 20,8 3.1 1.0 - - - - - - - - - -
GK-6 ndy
150 sC Brawm Clayey SAND 1156 128 770 - - - - - - - - - -
20,0 sS4 Brown Sitty SAND with Gravel 116.7 6.1 370 - - . - R . . . - .
GeoKincties Page 1 0f2 1415/2013
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Table 1 - Summary of Laboratory Test Results - Hillcrest - DeBoer

3 e E .§§m|'z.le l;.\epl : U‘..ic" soll T Rk Mr:é!li e D’“(“.‘;'. &
Boriag Ho. (£ N B Sail Péscration OV Sattarion [T T i
o it St - - 3 - 2 - Mae., Dry
: Desisity 1 - S Utmae
B R ATty FEYT < Apen) SOy : ; | wonesion tosn [P [egl. | i
Dark Brown Silty SAND . 7.8 36.0 0,2% caffapse @ .5 ksf load 55,6% fines
10.0 ML Dark Brown Sandy St 107.1 207 87.8
GK-T 15.0 SP.EM Dark Brown Poorly Graded SAMD wath Sil 11139 64 180
and Gravel
20.0 5P Lighl Brgwn Poorly Graded SAND with Gravel | 128.% 56 48,0
5.0 SP Brown Pucily Graded SAND 1022 34 4.0 3.8% fines
10.0 ¢ Brown Clayey SAND 1158 124 74.8 &s7 235 581 224
GK-8 5.0 SM Uight Brown Silly SAND with Gravel 1174 58 555 T8 fres
20.0 g Uighl Brown Poorly Graded SAND wilh SIL | 40 34 720
and Grave|
5.0 sP Light Browm Poorly Graded SAND with Gravel] 1133 30 16,0
GK-8 10.0 sp Light Brovm Pooily Graded SAND with Gravel] 1106 37 19.0 35.0
15.0 5P-8M Light Browm Poorly Graded SAND with Sitt 105.8 37 170
and Gravel
200 GL Light Brown Sandy CLAY 94.3 28.6 98,0
5.0 sM Light Brown Silty SAND with Gravel 121.0 25 200 0.2% collapse @ 1 kst foad 14.6% flnes
10.0 s¢ Light Brown Clayey SAND 1196 16,5 69,6
15.0 [ Light Brown Sandy GRAVEL 131.6 3.6 350 4.8% fints
20.0 SM Light Brown Silty (fing) SAND 103.4 185 49.0
GK-10 25,0 sM Light Brown Silty {fing) SAND 104.6 7.5 3.0
30.0 S0 Light Brawn Clayey SAND 108.3 19.8 9.0 0.2% colfapse @ 4 ksfloag 48.5% fines
350 cL Light Brewn Silty CLAY 109.7 8.0 94.0
40.0 CL Light Brown Sandy CLAY 111.1 192 99.0
45.0 CL Light Brown Sandy CLAY 115.9 2.0 71.0
50.0 L Light Brown Sty CLAY 111.2 7.8 94.0
5.0 SM Dark Brown Silty (fne) SAND 103.7 8.1 35.0
10.0 M Bark Brown Giayey SAND 117.6 4.0 §7.0
GK-11 15.0 5P Erawn Sitty SAND 126.5 5.0 410 0.2% callanse (@ 2 ksl load 18.4% fines
20.0 4 Light Brown Foorly Graded SAND with Gravel| 121,8 38 25,0
5.0 SP-5h Bark Brown Ponrly Graded SAND wah S| (o 55 0.0
and Gravel
GK-12 10.0 SPIGP Light Brown Poorly Graded SAND with Gravef] 1180 2.3 14.0
15.0 sc Grayish Brawn Poatly Graded SAND with Silt | 121.2 27 19.0 11.8% fines
20.0 St Light Brown Sondy CLAY 1104 1956 100.0
Geolinetics Page 2 af2 1141512013
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Project Name ‘Deboer
Summary of Expansion Index Tests

Location Depth/Elev Sample Description EI
GK-3 5.0 Ft. Dark Brown Sandy CLAY (CL) 52
GK-3 10.0 Ft. Dark Brown Clayey SAND (S8C) 38
GK-9 10.0 Ft. Dark Brown Clayey SAND ({S8C) 35
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™

135177 T\ Job No. 1957 _ Date  11/19/04
& : \ Project - Deboer -
——tm l\‘
130} AN !
L
\\. \\ \
S \\ \ Source of Material GK-2 @ 2.5
125 S I\ Description of Material Dark Brown Silty {fine) SAND (5] Large
D - \ A bag
5 IO\ Test Method (ASTM) D 1557-93-A
120} ST
2 " ) ~ Y A"\ \
N SR I
) @ | [\
! TN
T 1151 o TEST RESULTS
Y : Y
/ N LT\ Maximum Dry Density _120.0 PCF
P S ; 1 : \ Cptimum Water Content 10.5 %
0 ‘] 1 O P ‘[w “iﬂ - \
u bt I\
n P
d | ] 1\ ATTERBERG LIMITS
; 1 \
P ) BN LE _PL. P
: \\ % % %
C -l . A
u CURVES OF 100% SATURATION
‘i’ [\ FOR SPECIFIC GRAVITY EQUAL TO:
¢ - R N 2.80
F B .
o R e o I . \ 270
o o by
] - e TN 2.60
| TN
VVVVVV ; : PN
N _ T,m;‘_\\
\\
\\
10 15 20 25 30 35 40 45
WATER CONTENT (Percant Dry Weight)
~ MOISTURE-DENSITY RELATIONSHIP
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60
501} —— e
P
L
A
S 40 -
=
!
C
f
T 30
Y
[
N 20 —
D
£
X
10}~ d :
CL-ML ) ML) WTH)
0
@] 20 40 60 80 100
LIQUID LIMIT (LU
Spegi_rfen Identificationi LL | PL P Finew; Classification
@t GK-2 5.0 42 21 22 " Dark Brown Sandy CLAY (CL)
PROJECT - Deboer JOBNO. 1957
o DATE S 71 1.:‘71 9/04 )

ATTERBERG LIMITS' RESULTS

IRVINE, CA
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" Project: Deboer Job Number: 19567 Sheet 1 of 1

cTested by Project Description: - - B . :
Location: :
,"Bbhrﬁé"ﬁ'aiévg oo ,._,M,S,,b%imé,r.‘ . : - S
" Deoth Description Wet Dry | Water | Specific Sample Data
N ) i Density | Density : Content | Gravity ' - e = -
Elev.; Lt PL Pl Fines | | | % Saturation i Void Ratio . Porosity
G- ‘Brown Poorly Graded SAND with
i 5.0! Silt (SP-SM) 112.7]1106.7 5.7 26.5 0.58 :
T S 11.% e e
1GK-1 . Grayish Brown Sandy GRAVEL (GP}
! 10,0 121.81120.0 1.b 9.9 0.40 :
H E
E"{;m Light Brown Poorly Graded SAND oo mi
| 15.0| with Silt {SP-SM) 115.5] 107.3 7.8 38.0 i 0.57 |
i ;
ekt |Brown Clayey SAND {SC) T )
g 26,0 123.0f 97.5| 28.2 97.1 0.73 :
GeoKinetics
Summary of Material Properties Geotechnical & Environmental Engineers
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| Project: Deboer Job Number: 1957 Sheet 1 of 1!
D Testedby: Project Description:
Location: [ S
Rorehole i P o - 7 ';
DD ' lips if:;if’:n wet | Dry | Water Specific Sample Data
epth ) Density | Bensity | Content Gravity - . - - -
o Elev, Lo PL_ P Fines % Saturation ; Void Ratic J Purosity
[ex.2 Dark Brown Silty {fine) SAND (SM) i T
: 2.5itarge bag
@Kz |Light Brown Silty SAND with Clay
5.0/{SM/SC) 127.81111.7) 14.4 76.6 0.51
- em o 4 e o2 ot — . I
a2 |Light Brown Siity SAND (SM) E -
10,0 129.51116.6) 11.1 67.1 (045
.Gk-2  |Brown Sandy CLAY (CL) R
15.0 126.21104.0] 21.4 9z2.9 ’ 0,862
. - 77.4 e . .
lox-2 Brown Sandy CLAY {CL} i I R
| 20.0 126.4,101.6 24.5 100.1 ; 0.66
76.6 : . I
I | ‘ e
] GeoKinetics
Summary of Material Properties ’ Geotechnical & Environmental Engineers
i
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g

Tof 1

Project: Deboer Job Number: 1957 Sheet
Tested by: . Project Description: e B
i Location:
{Boreholel i o T - " s e
; Specimen Wet Dry Water Specific Sample Data
. Depth: Crescription N i .
: . . Density | Density | Content Gravity S
| Elev.j LL PL Pl Fires % Saturation | Void Ratio | Forosity
Gr.a Dark Brown Sandy CLAY (CL) - - ]
5.01 130.5]113.1] 184 84.6 0.49 f
! . ! U P,
Gk3 | Dark Brown Clayey SAND (SC) :
10.0 133.11119.8] 11.1 73.6 <047
GK-3 Brown Sandy SILT (ML) ; o
15.0 120.2,107.4) 11.9 56.2 5 0.57
sk3 Brown Sandy SILT (ML) f
20.0 127.41113.0f 12.7 £9.8 | 0.49
50,7 | .
k-2 - |Brown Sandy SILT (ML) : - i
25.0 127.9{106.5] 21.3 96.0 E 0.60
GK-3 ;Daﬂ( Brown Sitty SAND with Ciay :
30.6! (Sm/SC) 131.01124.8 5.2 38.5 0.3%
'6k3 |Brown Sandy GRAVEL (GP)
: 35.0 129.311286.6 2.2 l 17.86 0.33
. e e B A, R, S, e o I [ i
6K3 "Brown Poorly Graded SAND with 7 " :
. 40.0:Gravel (SP) 132.8,130.1; 2.1 18.7 . 030
b - ! _ f -
(GK-3 iBrown Poorly Graded SAND with | ! I
; 45.0/Silt and Gravel {SP-SM) i 128.8] 118.3 8.0 52.1 0.41 |
i H i ! ]
GK.3 "Brown Sandy GRAVEL {GP} i o - ) e
: so.Oi | 125.5i 121.8 3.0 21.0 ) 0.38 ;
L. . - I b
! GeoKinetics
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Summary of Material Properties

Geotechnical & Environmental Engineers

G1-103

? Project: - Deboer Job Wumber: 1957 Sheet 1 of 1

[ Tested by: Project Description: e e o |

{ Location: ;

L. —

EBDraholeg Specimen e R

{  Depth] Depscription Wet Dry | Water Specific Sample Data

! P . Density | Density | Content Gravity e

| Elev.} LL PL Pl Fines % Saturation | Veid Ratio E Porosity

lax.a Brown Poorly Graded SAND with _ I i

1 5.018ilt (SP-SM) ‘ 116.8]110.3 5.0 285 0.53 } ]

GK-4 Brown Poorly Graded SAND (SP) 1 %
10.0 106.8,104.4 2.4 10.3 0,81 | i

GK-4 Brown FPoorly Graded SAND with ) v T ’
15.0|Silt (SP-SM) _ 124.61122.4 1.9 13.2 0.38 | i

axa | Brown Sity (tinel SAND (M) 1 :
20.0 106.3] 86.6] 10.0 362 . I 074

I D L e

GeoKinetics



Deboer

Job Number: 18857

: Project: Sheet 1 of 1
{ Tested by: B Project Description: ~ -
f Location: o
‘t
{ U
[Barahole i
T g
ep . ) Density ! Density | Content Gravity - ‘ . )
C Blev.; iL _PL Pl Fines | % Satration ; Void Ratio | Porosily :
‘ax-s  'Dark Gray Poorly Graded SAND ! B
! 5.0!with Silt {SP-SM) 116.61 106.8 a.3| 43.1 0.58
. et e e VLB L SRR SR
{GK-5 EDark Gray Silty SAND {SM) |
R 118.3/108.0; 8.5 45.8 [ 058 !
(6’5~ Thrayish Brown Poorly Graded i R
15.0| SAND with Gravel (SP) 124.31118.2| 4.3 28.0 P04 i
i i ;
!GK-E iDark Brown Clayey SAND {SC) ' ! .
' zo.oi 134.4|115.8| 16.1 95.3 0.46 | i

Summary of Material Properties

G1-104

GeoKinetics
Geotechnical & Enviranmental Engineers



! Project: Deboer Job Mumber; 1857 Sheet 1 of 1
Tested by: _ . e Project Description: B B o

Location: I S

|

| ——

Borehole Specimen
Depth Desgription

(  Elev] LW P P Fines

Wet Dry | Water Specific Sample Data
Density ; Density  Conient Gravity —

% Saturation | Voigﬁ'a io

GK-6 Brown Silty SAND (SM) ’ I i
5.0 114.31 107.5 6.3 30.0 0.57 E
-~ 14.3 | ] |
{GK-6 -Brown Sandy GRAVEL {SP/GP) ' e

! 10.61 124.5;120.8 3.1 20.9 0.40 :

H

| GK-6 Brown Clayey SAND {SC)

I 1s0] 131.3/116.6| 12.6 76.5 045

‘Gk-6 Brown Silty SAND with Gravel (SM) [ T
i 20.0, 123.9i{1186.7 6.1 37.1 : 0.44 .

! GeoKinetics
Summary of Material Properties Geotechnical & Environmental Engineers
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-

| Project: Debhoer

Job Number: 1957

S Tested by: — Project Description: e st
i Location: e —, e

"Borehsle! Specimen s

1 De mi Dapscripticm Wet Dry Water Specific Sample Data

i pr) ' Density | Density | Content Gravity T

| JElev. R Al Fines i B 1% Saturetion | Void Ratio | Porosity

‘ok7 | Dark Brown Silty SANS &6 7T T e e

i 5.0 : 114.4:.1086.2 7.8 35.7 ¢.58 ;

Yok Dark Brown Sandy SILT (ML) B

i 10.0: 128.21 107.1] 20.7 97.4 i 0567 :

. U - L+ 1 - _— B S R .

fgk.7 1Dark Brown Poorly Graded SAND i ) i

i 15.0} with Silt and Gravel (SP-SM) 118.17111.9 6.4 34.3 | 051 ]

RPN E | 7

1GK-7 iLight Brown Poorly Graded SAND i i

© 200jwith Gravel (SP) 136.3! 1281 5.6 47.6 bo0.32 3

e - 1 - -
GeoKinetics

. Summary of Material Properties | Geotechnical & Environmental Engineers

i

| |
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| Project: Deboer Job Number: 1957 ASheeIJm Of_ 1 :
| Tested by: e Project Description: . __ e e .
. 1 ocation: _

S e . ; a f I e s e e e
BO(EM'EE DSDEC'H:CQ i Wet i Dry Water i Specilic ‘[ Sampie Data

Depthi gstription Density ! Density ! Content i :

Blev,”  3d . PL Pl Fines | we.ns%m\‘f i e“;?m y_l ! I Giém\{'_” o I % Saturahon V‘o:;dVRathio Porosity
%GK-é }BFDWH PDD?*Y Graded SAN’D (SPS ’ T [ o ] .
§ 5.0° 1056.71102.3 3.4 14.0 ! C.66 }
! B 38 ‘ A
;wewkué iBrown Clayey SAND (SC} 1
i mo% 130.21115.87 12.4 73.7 ; 0.45
R 48.5 . : b
,GK-8 ,Light Brown Silty SAND with : 5
‘ 15.0, Gravel (SM) 127.81117.4 8.8 54.6 ; 0.44 :
igks  |Light Brown Poorly Graded SAND | T e | e 1 e
| 200|with Silt and Gravel {SP-SM) 122.0/118.0f 3.4 21.8 | 043
1 !
GeoKinetics

Geotechnical & Environmental Engineers
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. Project: Deboer Job Number; 1957 Sheet T of 1

-

. Tested by: . e Project Description:
t.ocation:
| i . i
BOE;EhDIE DSBZ?;:E?:{] Wet Dry | Water Specitic Sample Data '
epth ) Density | Density | Content Gravity l R p——
Elev, L PL P Fines % Saturation - Void Ratic | Porosity ‘
Ggk-s | Light Brown Poarty Graded SAND l
5.0] with Grave! {SP) 116.7|113.3 3.0 16.4 - 0,49 !
‘er.a Ilight Brown Poolry Graded SAND 1 T R
£ 10.0)with Gravel (SP) 114.7]110.6) 3.7 186.9 1052 :
e -f'ﬂi_g_hf Brown Poorly Graded SAND ) LT ‘
j 15 0 with Silt and Grave! (SP-SM) 108.7: 105.8 3.7 16.7 0.59
e e d
‘axe ' Light Brown Sandy CLAY (CL} ;
0 121.3| 94.3| 28.6 98.1 oo |
t i | ]

Geotechnical & Environmental Engineers

| GeoKinetics :
| Summary of Material Properties |
‘ |
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Sheet T of 1

Jeb Number: 1957

- Deboer

! Project:

Tested by: Project Description: —— -
!
Location: i
'”B ‘l" g s g ST ey T T T
j Oéem: 5 a‘;‘icr:;f;ﬂ Wet | Dry | water Specitic Sample Data
<C¥ ept ) Density | Density | Content Gravity — . : .
Etev. LE PL Pi Fines % Saturation | Veid Ratic | Perosity
fox1o  [Light Brown Siity SAND with [ i [
5.0;Gravel (SM) 124.4;121.0 2.9 19,7 i 0.39 I
14.9
GK-10 Light Brown Clayey SAND {SC) '
10,0 132.2'118.6] 10.5 ’ 69.2 0.41
i — ; | ;
lGr10 Light Brown Sandy GRAVE| (GP} ! : '
15.0 136.411321.6 3.6 34.8 G.28
T U 4.9 SN
K10 Light Brawn Silty {fine) SAND (SM)
20.0 122.5:103.47 18.5 79.1 0.63 :
(6x10 | Light Brown Silty (fine) SAND (SM) ) 4'” .
: 25.0 112.6;104.6 7.8 33.8 0.61 |
1 !
k.10 |Light Brown Clayey SAND (SC) reo
; 30.0 131.0] 108.3] 19.8 98.7 0.54
S S 46.5 4
GK10 :Light Brown Siity CLAY {CL)
35.0, 130.5; 108.7] 18.0 94.3 0.55 !
PYaTe ';Eirght Brown Sandy CLAY (CL) T S
40,0’ 132.40111.11 19.2 98.8 © o 0.53
‘axi0 -Light Brown Sandy CLAY (CL) R -
4B.0° 129.8{115.2}] 12.0 71.2 . 0.45
‘ax-10 Light Brown Silty CLAY (CL) T T T
50.01 P131.10111.2) 17.8 ;938 0.52
Ll - : USRS S
GeoKinetics

Geotechnical & Eyvirommnental Engineers
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project: Deboer Job Numizer: 1957 Sheet 1 of

Tested by: L Preject Descrption: oo ~ e
Location: _
‘Borehole’  Specimen ; < i - ; :
; pECim Wet . Dry | Water Specific Sample Data
Depth: Description o o
; . Density * Density | Content Gravity S— . e e S .
CEBlev.| L PL Pi Fines i L L % Saturgtion ' Void Ratio  © Porosity

i
‘11 Dark Brown Silty {fine) SAND (SM} I e T
5.0 112.1{103.7 8.1 34.9 i 0.63

Prat "Dark Brown Clayey SAND (SC) ;
: 10.0 134.11117.6] 14.0 87.1 | 0.43

“ek-11 | [Brown Silty SAND {SM) T

: 15.0 132.9{126.5 5.0 41.0 ! 0.38

________________ . 18.4

Gr- 1M ILight Brown Poorly Graded SAND
20,0, with Gravel (SP) 126.11121.8 3.6§ 252 . 0.38

J— e s s e s s o e oo s = e —mam

| GeoKinetics
Summary of Material Properties j Geotechnical & Environmental Engineers
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Project: Deboer

Tested by:

Location:

Project Description:

Job Number: 1957 Sheet 1 of 1

Specimen
Depth : Description
 Elev.: LL PL P Fines

e s e i

Borehoiei E
Wet  Dry ¢ Water
Densily - Density JtComem

Specitic Sample Data

% Saturation Void‘ﬁ_ i

Gravity e N
: Porosity

Gk-tz  Dark Brown Poorly Graded SAND
! 5.0|with Silt and Graval (SP-SM)

125.2/115.4] 85

48.6

[ —
8K 12

10.0|with Gravel {SP)

120.7/118.0] 2.3

14.4

‘ska12  Grayish Brown Poorly Graded
15.0;SAND with Silt {SP-8M)

GK o ir_gmBrowr; S%nciy CLAY (CL)
20.01

1
i

124.5/121.2] 2.7 18.8 038
11.8 | N :
132.0.110.4] 19.6 99,1 " 054

Summary of Material Properties
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6 %3 215 13412333 4 68 510146203040 50 701004200

100 N I I O !

90

80
P ]
E i
C i
E -
N
T60
E
i
N
£50 :
i
Y40
W
2 ;
'
GR0 :
H :
T :

20

10 &

0 : %

100 10 1 0.1 0.C1 0.007
GRAIN SIZE IN MILLIMETERS
AND
COBBLES GRAVEL. S - SILT OR CLAY
coarse | fine [coarse] medium |  fine

Specimen ldentification

Classification

e GK-1

5.0

Brown Poorly Graded SAND with Silt (SP-SM)

Specimen Identification| D100 D60 030 G110 S%Gravel| %Sand | %Silt %Clay
® GK-1 5.6 11.5
PROJECT Deboer JOB NO. 1957
DATE 16/18/04
GRADATION CURVES
\, A

G1-112




.o, OIEVE UIFEINEINAG HY HINLMED } WO DL VL IRV L t R TV L PO

6 43 2495 Taulidggld 4 € gl0141650 304050 75100 4520

100 T T oI O T
90
80
8
15 :
R0
C
E
N
T80
F
!
N
50
R
B
Y40
W
E
[
G30
H
T
20
10
O : : : - :
100 10 1 0.1 0.01 0.00°
GRAIN SIZE IN MILLIMETERS
GRAVEL
COEBBLES AVE - .SAND - SILT OR CLAY
coarse | fine [coarse] medium | fine
Speciren |dentification Classification
& GK-2 15.0 Brown Sandy CLAY (CL)
X GK-2 20.0 Brown Sandy CLAY (CL)
Specimen ldentification| D100 D60 £30 D10 %Gravel| %Sand | %Silt % Clay
& GK-2 15.0 17.4
m  GK-2 20.0 76.6
PROJECT ‘ Debhoer JOB NO. 1957
BATE 10/19/04
GRADATION CURVES
\.. .
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100

80

10

—_—

4 5 215 13412383 4 6 gl0q41655 30 40 50 7010040200
N

PP PERETRIE L I F Rl

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01 0.007

COBBLES

GRAVEL

SAND

coarse |

fine

coarse] medium | fine

SILT OR CLAY

Specimen ldentification

Classification

@

GK-3

20.0

Brown Sandy SILT

(ML}

&

GK-3

25.0

Brown Sandy SILT

(IVIL}

93]

pecimen |dentification D100

DBo D30 D10 %Gravel

%Sand | %Silt % Clay

GK-3

20.0

0.7

GK-3

25.0

B53.2

PROJECT

Deboer

JOB NO. 1957

DATE

10/19/04

GRADATION CURVES
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100

40

10

6 % 3 215 Tanlilygld 4 6 glU1q180 990 BV 701U 40evY
[ I

NEREREL

T T TT]

!

100 T 10

1

GRAIN SIZE IN MILLIMETERS

o

0.01

0.00

COBBLES GRAVEL

SAND

coarse | fine

coarse| medium |

fine

SILT OR CLAY

Specimen ldentification

Classification

@

GK-4 10.0

Brown Poorly Graded SAND {SP)

[52]

pecimen ldentification D100

D60 D30

D10

% Gravel

% Sand % Silt

% Clay

GK-4 10.0

2.1

PROJECT - Deboer

JOB NO. 1957

DATE

10/18/04

GRADATION CURVES
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o
O
e

~ TG —-m
8 Z

O
/,.#‘

LG ‘;gw-’w.s 13/4“2%83 a 6 g10:4185030 40 50 75100 4200
100 T R R R i S N A 1L
| , <
% AR _iH-
80 \\ -
\ :
P 9 :
E : H
R70 A ;
c : \
£ : ;
N : :
T80
F ;
' 1:
X
E50O
R
B ‘;
M :
\?

20
i ;
10 :
9] ) : : : :
100 10 1 0.1 0.01 0.00]
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. SAND . SILT OR CLAY
coarse | fine Coarse|inedunn | fine
Specimen ldentification Classification
@ GK-b 5.0 Dark Gray Poorly Graded SAND with Siit (SP-SM)
Specimen Identification| D100 Do D30 D10 %Gravel| %Sand | %Silt %Clay
@ GK-b 5.0 9.50 0.29 0.135 0.8 87.3 11.9
PROJECT Deboer JOB NO. 1957
DATE 10/19/04 )
GRADATION CURVES
\ A
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295 V134%23/83 4 B gl10441675 3040 50 70100 4200

100

3
I

[ i1

90

80

- ZmOTmTY

(o)}
(o]

TmMmZ—mT

< m

40

......mé

G30

20

10

700

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01 0.00

COBBLES

GRAVEL

SAND

coarse | fine

coarse| medium |  fine

SILT CR CLAY

Specimen ldentification

Classification

¢ GK-6

5.0

Brown Silty SAND {S\M)

w3

pecimen ldentification D100

260 D30

D30

%Gravel

%Sand | %Silt %Clay

% GK-6

5.

0

14.3

PROJECT

- Dehoer

JOB NO. 1957

DATE

10/19/04

GRADATION CURVES
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100

90

oy}
O

~ZmODmT™
~J
O

o]
Q

~<m WMmZ—T
(4]
o

2 g
o

wf T G} = T
L
(]

20

10

L TR N B PP e

6 43 295 V13a¥2333 4 6 10141620 3040 50 7010040200

AT

FOIPEE FERERIE | B B B

100

10

GRAIN SIZE IN MILLIMETERS

1 5.1

0.01 0.00

COBRLES

GRAVEL

SAND

coarse |

fine

coarse| medium |  fine

SILT OR CLAY

Specimen ldentification

Classifica

tion

@ GK-7 10.0 Dark Brown Sandy SILT (ML)
Specimen ldentification{ D100 D60 D30 D10 %Gravel | %Sand | %Silt %Clay
& GK-7 10.0 55.6
PROJECT Beboer JOB NO. 1957
DATE 10/19/04
GRADATION CURVES
N &
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U.b, bikVE UFENING IN INUHES | U5, SIEVE NUMBERS | HYDHUME | EH
6 43 2151 %%4”23/8 3 4 6 gl0qq1850 3040 50 79100 4200

100 IR J\gllll! TT 1T
' : . s
20 : 1 B : : .
: : ; \‘ : :
4. o
: : f \ s
80 : g : Y :
: )
: TIREN
r70
c 8 \
; NIRE
T60 f A
F % \
l i
NSO
E +
R \ £
B | :
Y40 : : :
w : : :
£ %
1 : Z\
630 ? ?
T : : \
20 Y
| d
10 ; : -, :
i : ; @ :
: ’ N
0 : ' ; : ﬂ
100 10 i 0.1 .01 0.007
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL‘ .SAND - 5il.T OR CLAY
coarse | fine [coarse| medium | fine
Specimen ldentification Classification
2 GK-8 5.0 Brown Poorly Graded SAND {SP)
m  GK-8 10.0 Brown Clayey SAND (SC)
Speciman ldentification | D100 (B161; D30 D10 %Gravel| %Sand | %Siit %Clay
e GK-B 5.0 19.00 0.73 0.360 0.1632 7.2 89.0 3.8
m GK-8 10.0 19.00 0.13 3.9 47.6 48.5
PROJECT Deboer JOB NO. 1957
‘ DATE 10/19/04 .
GRADATION CURVES
\o. Y,
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8 43 2151

412383 4 6 8101416203040 50 701004200

100 T Iiz?\iilt T TERE
R
90
N
80 @ :
N
P
570 ]
c B
E - i
N |
T60 :
F %
I :
N \e
E50 ‘
R A &
B :
Y40
v a
!
530
T \g
\
20 :
\‘.
10—
é :
100 10 1 G.1 0.0 0.00
GRAIN S{ZE IN MILLIMETERS
GRAVEL ND
COBBLES - .SA - SILT OR CLAY
coarse | fine |coarse] medium |  fine
Specimen ldentification Classification
® GK-10 5.0 Light Brown Silty SAND with Gravel (S}
= GK-10 15.0 Light Brown Sandy GRAVEL {GP}
A GK-10 30.0 Light Brown Clayey SAND (SC)
Specimen |dentification | 0100 060 D30 D10 %Gravel | %Sand | %Silt %Clay
®  GK-10 5.0 18.00 0.64 0.194 13.1 72.0 14.9
& GK-10 15.0 4.9
a GK-10 30.0 46.5
PROJECT - Deboer JOB NO. 1957
DATE 10/19/04

GRADATION CURVES
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6 43 216 lgg 810141670 30 4¢ 50 70100, 45200
100 ol :;Si?mlx&lllinl I L
90
80 A
\\ :
P : :
£v0 ‘ i ;
C ! :
£ : :
N = :
60
F :
I :
N : :
E50 18
R :
Y40 b\ f
w
E \
] :
630 e
20 fﬂ
|
10+
0 :
100 10 1 0.1 0.01 0.00
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. $AND : SILT OR CLAY
coarse E fine  icoarse| medium | fine
Specimen |dentification Classification
& GK-11 16.0 Brown Silty SAND {SIM)
Specimen Identification | D100 D80 D30 D10 %Gravel| %Sand | %St %Clay
e GK-11 15.0 19.00 0.72 0.166 9.3 72.3 18.4
PROJECT - Deboer JOB NO. 1957
DATE 10/19/04
GRADATION CURVES
e v
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20
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1

GRAIN SIZE IN MILLIMETERS

0.1

0.0 0.0071

COBBLES

GRAVEL

SAND

coarse |

fine  |coarse| medium |

fine

SILT CR CLAY

Specimen ldentification

Ciassification

# GK-12 15.0 Grayish Brown Poorly Graded SAND with Silt (SP-SM}
Specimen identification| D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
@ GK-12 15.0 19.00 0.54 0.239 5.9 82.3 11.8
PROJECT Deboer JOB NG, 1957
DATE 10/19/04
GRADATION CURVES
\. S
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CONSOLIDATION TEST REPORT

[y
o

N

SWELL

0,00

COMPRESSICN NN‘\\‘N\L
0,05

2 ||

&

Y
\\\\\ g Water Added E

reent CDompression/Sw

i} 1,‘:)
i G
.25
.30
0,35
0.1 0.5 1 z
Applied Pressure - ksf
Clpse. Blat Mat. Dry - . . .
' - o it
5 St Moist. |Density LA PI Sp.CGr. Initial void rot
.2 27 .00% 5.7 106 .8 N/P M/ Z.580 0. 5665
TEST RESULTS MATERTAL DESCRIPTION
Braown Poorly Groded
SAND
Froject Ne.: 18857 Class: P
Froject: Deboer Remarks:

Location: GrR-1 @ 5.0 Ft.
Tested by HvE

Dote: 10-01-04 Checked by: GDT
CONZOLIDATION TEST REPORT

Filg. Ne. De0)
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EWELL
IS REEISIN

COMPRESS TN

0. oen

3. 120
e
i

- 0180

C
[
1]
T R,
o 0. 240
e
E
o
3
4 oL R00
&
iy
i
i
LE
L DTS

0.540

CONSOLIDATION TEST

REPORT

é Water Added %

]

1

[

Applied Pressure — ksf

pu]

o
=
hil

I

Nat .
Moist .

Dry

Density

LL

PT

S5p.Gr.

Imitial void ratic

DI G931

214 104 .1

N/ A

N/ A

2.700

0.5108

TEST RESULTS

MATERTIAL DESCRIFT IO

Froject No.:

Froject:
Looation:

Deate:

1957
Deboer

K2 @ 15.0 Ft.

10—01 =04

CONSOLIDATION TEST REFORT

G1-124

Brown Siity CLAY

Class: CL

Remariks:

Tezted by: HVk
Checled by: GOT
Fig. No. De(z




CONSOLIDATION TEST REPORT

0L 30
0,70
oL1o
DWELL
D00
T COMPRESSTOM
&
= ¢.10
0
5 ™
2 0.20
o
3
)
- 0. 50
o
0]
¥
,{L’
é Water Added %
oS0 E
.e0
oL 70
0.1 0.5 1 2 &
Annliad Pressure - ksf
o &S . i . . . R .
bl{€C Egt '?t Dry LL FT Sp.Gr. Initicl void ratins
% Zat., (Moist. |Density
G 998 ] 24,4 101,68 N/ A N/ A 2,700 O.B6585
TEST RESULTS MATERTAL GESCRIPTICH
Brown Siity CLAY
Project Nao 1907 QIQSS: CL
Project: | Deboer Remarks:
Lot b GHE=-Z2 & 20.0 F .
—mesten £ @ 20.0 e Tested by: HVK
Dote: 10-01-04 Checked by: GDT
CONSOLIDATICN TEST REFPORT
Fig. No. DeU3
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CONSOLIDATION TEST REPORT

.55
00 0
SWELL © Woter Added
0. o0 e

CAMFRESSION

e

C.E2%

it D |
Y
]
bl

o
{
]

ST
3
-

2,20

o

[u3

=

=

O

] \
el £. 75

-

i

r
f

a
2,85
440
4,95
0.7 G.5 1 2 5
Applied Pressure - ksf
Close. Mat Mat. Gry . - . o
5 St Moist. |Density LL PT Sp.Gr Initigl woid ratis
o 2408 K| 15.4 113.2 N /A /A, 2.700 . 4887
TEST RESULTS MATERIAL DESCRIFTION

Dork Brown Sandy CL&S

Froject MNo.: 1857 Class: CL
Frojeot: Deboer Ramarks:
Location: Gk-3 @ 5.0 Ft

Tested by: Hvk

Cote: 10-10-04 Checkead by: GDT

CONSOLTDATION TEST REPORT

Flig. No.

G1-126



CONSOLIDATION TEST REPORT

oL 055
SWELL
C. GO0 pe
COMFRESSTOM m”-hm“u&w‘*mwu
0.055 \\
c,HG \\
B \
U
A\ - B
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ANAHEIM TEST LABORATORY

3008 5. ORANGE AVENUE
SANTA ANA, CALIFORNIA 92707
PHONE (714} 549-7267

GCEQ KINETICS:
15510 ROCKFIELD BLVD. #C3
IRVINE, CA. 92618

oate: 10/05/04

PQ.Ne.  VERBAL

G1-138

Shi No.
GLENN pRerte
Lat, No. A-5855-1
Specification:
Material: SOT1LL
PROJECT: DEBOER
GK-5 @ 0-5"
ANALYTICAL REPORT
CORROSION SERIES
SUMMARY OF DATA
pH SCLUBLE SULFATES SOLUBLE CHLORIDES MIN. RESISTIVITY
per cA. 417 per CA. 422 per CA., 643
ppn ppm chm-cm
6.8 132 69 730
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ANAHEIM TEST LARB.
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Client Reference Mo
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GEO KINETICS: Job No.: A B5B855.2  Date;  10/7/2004
 DEBOER Soll Type: Gray, F.M Silly Sand
TEST SPECIMEN A B C D
Compactor Air Pressure pel 200 300 250
intial Molsture Conlent % 10.6 10.6 10.6
Moisiure at Compaction % 13.4 124 12.9
Brigueile Height in 250 2.54 2.5%
Dry Denslty pcf 109.0 111.1 108.7
EXUDATION PRESSURE os| 247 630 415
EXPANSION dial {x.0001) 2 10 8
Ph at 1000 pounds pSsi 27 18 23
Ph al 2000 pouncs psi 43 32 38
Displacement lurns 45 417 4.3
|'R” Valus £Q 71 65
CORRECTED "R" VALVE 60 73 6%
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Table 2 - DeBoer Moisture & Organic
Soil Testing Results

DEPTH MOISTURE ORGANIC
LOCATION (ft.) CONTENT % CONTENT %

0-8" 8.4 0.41
HA -1 1-1.5' 9.8 0.52
3-3.5' 13.6 0.23
0-6" 8.5 0.55
HA -2 1-1.5' 10.8 0.72
3-3.5' 13.2 0.48
0-6" 8.4 0.24
HA -3 1-1.5' 8.8 0.24
3-3.5' 7.0 0.25
0-8" 49.8 9.18
HA -4 1-1.5' 7.4 0.31
3-3.85' 12.6 0.75
0-6" 9.6 0.14
HA -5 1-1.5' 11.5 0.07
3-3.5' 6.1 0.14
0-6" 10.8 0.15
HA -6 1-1.5' 6.5 0.15
3-3.5' 7.9 0.15
0-6" 9.4 0.34
HA -7 1-1.5' 7.3 0.48
3-3.5 10.9 0.64
0-8" 7.7 0.53
HA -8 1-1.5' 11.6 0.06
3-3.5' 13.2 0.30
0-6" 6.5 0.30
HA -9 1-1.5' 7.9 0.28
3-3.5' 11.3 0.12
g-8" 5.4 0.33
HA 10 1-1.%' 7.8 0.41
3-3.5 121 0.04
0-8" 57 0.21
HA -11 1-1.5' 8.4 0.74
3-3.5 10.5 0.98
0-8" 58 0.43
HA 12 1-1.5' 4.7 .07
3-3.5' 57 3.10
0-6" 7.9 0.09
HA 13 1-1.5' 5.0 0.18
3-3.5 4.3 0.18
0-6" 15.9 0.28
HA -14 1-1.5' 15.6 0.08
3-3.5' 12.5 0.05
0-8" 8.8 0.23
HA -15 1-1.5' 9.2 0.11
3-3.5' 8.4 0.12

Page 1 of 4
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Table 2 - DeBoer Moisture & Organic
Soil Testing Results

DEPTH MOISTURE ORGANIC
LOCATION (ft.) CONTENT % CONTENT %

0-6" 5.8 0.13
HA -16 715 10.5 0.92
335 9.1 0.61
0-6" 16 0.29
HA 17 115 16.3 0.41
335 82 0.39
06" 36 0.06
HA -18 115 12.3 0.14
335 18.9 0.84
06 3.9 0.41
HA -19 716 58.1 11.79
335 18.2 0.29
06" 2.5 0.04
HA -20 115 20.4 0.13
335 6.2 0.20
06" 5.1 0.30
HA -21 115 53 0.21
33.6 78 0.25
06" 33 0.13
HA -22 115 8.7 0.28
335 13.7 0.26
06" 47 0.07
HA -23 115 73 0.22
335 7.8 0.12
06" 13.8 0.39
HA -24 115 12.7 0.17
33.5 6.8 0.29
06" 245 0.78
HA -25 115 25.0 0.53
336 17.7 0.56
06" 151 0.56
HA -26 116 9.4 0.39
3.3.5 9.6 0.05
06" 384 18
HA -27 B 147 0.57
33.5 36.9 0.17
06" 7.9 0.04
HA -28 115 8.6 0.30
335 5.1 0.11
06" 9.7 0.24
HA -29 115 0.1 0.00
33.5 114 0.41
06" 102 0.79
HA -30 115 73 0.39
335 6.9 0.25
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Table 2 - DeBoer Moisture & Organic
Soil Testing Results

BEPTH MOISTURE ORGANIC
LOCATION {ft.) CONTENT % CONTENT %

g-g" 5.0 0.05
HA -31 1-1.5' 4.7 0.23
3-3.5' 6.6 0.32
g-g" 8.2 0.43
HA -32 1-1.5' 5.0 0.24
3-3.5' 6.7 0.13
0-6" 15.2 1.68
HA -33 1-1.%' 6.4 0.10
3-3.% 8.8 0.07
0-6" 4.3 0.26
HA -34 1-1.5' 5.3 0.19
3-3.5' 6.2 0.18
0-6" 7.2 0.53
HA -35 1-1.5' 6.8 0.44
3-3.5' -18.7 0.44
0-6" 7.0 0.12
HA -36 1-1.5' 10.4 0.10
3-3.5 18.2 0.08
0-8" 12.3 0.68
HA -37 1-1.8' 7.0 0.09
3-3.5' 3.1 0.05
0-8" 5.0 0.29
HA -38 1-1.8' 6.0 0.10
3-3.5' 3.3 0.19
g-g" 4.6 0.10
HA -39 1-1.5' 6.1 0.17
3-3.5' 8.0 0.09
0-6" 7.0 0.21
HA -40 1-1.5' 7.1 0.72
3-3.5' 7.6 0.13
0-g" 6.4 0.27
HA -41 1-1.8' 6.3 0.07
3-3.5 3.2 0.06
0-68" 8.6 0.17
HA -42 1-1.%5 12.5 0.20
3-3.5' 7.7 0.37
0-6" 8.5 0.17
HA -43 i-1.5' 6.3 0.29
3-3.5 52 0.27
0-8" 7.6 0.11
HA -44 1-1.5' 7.6 0.23
3-3.5' 7.7 0.25
0-6" 4.5 0.15
HA -45 1-1.5' 6.3 0.14
3-3.5' 9.1 0.04
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Table 2 - DeBoer Moisture & Organic
Soil Testing Results

DEPTH MOISTURE ORGANIC
LOCATION (ft.) CONTENT % CONTENT %
06" 5.5 0.21
HA -46 115 8.0 0.08
33.5 8.7 0.20
06" 136 0.83
HA -47 1.5 20.4 0.51
335 6.3 0.9
06" 7.4 0.19
HA -48 115 6.1 0.14
335 16.3 0.0
06 3.0 0.09
HA -49 715 4.3 0.19
335 47 0.17
06" 72 0.8
HA -50 115 12.5 0.15
335 10.2 0.4
Page 4 of 4
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APPENDIX D

Earthwork Specifications

ALTA CaLIFORNIA GEOTEGHNICAL, INC.
G1-144



ALTA CALIFORNIA GEOTECHNICAL, INC,
EARTHWORK SPECIFICATIONS

These specifications present the generally accepted standards and minimum earthwork

requirements for the development of the project. These specifications shall be the project

guidelines for earthwork except where specifically superceded in preliminary geology and soils

reports, grading plan review reports or by the prevailing grading codes or ordinances of the

controlling agency.

A. GENERAL

1.

The Contractor shall be responsible for the satisfactory completion of all
earthwork in accordance with the project plans and specifications.

The project Geotechnical Engineer and Engineering Geologist, or their
representatives, shall provide observation and testing services, and Geotechnical
consultation for the duration of the project.

. All clearing, grubbing, stripping and site preparation for the project shalt be

accomplished by the Contractor to the satisfaction of the Geotechnical
Engineer/Engineering Geologist.

It is the Contractor's responsibility to prepare the ground surface to receive fill to
the satisfaction of the Geotechnical Engineer and to place, spread, mix, moisture
condition, and compact the fill in accordance with the job specifications and as
required by the Geotechnical Engineer. The Contractor shall also remove all
material considered by the Geotechnical Engineer to be unsuitable for use in the
construction of engineered fills.

The Contractor shall have suitable and sufficient equipment in operation to
handle the amount of fill being placed. When necessary, equipment will be shut
down temporarily in order to permit the proper preparation of fills.

8. PREPARATION OF FILL AREAS

1. Excessive vegetation and all deleterious material should be disposed of offsite as

required by the Geotechnical Engineer.

Existing fill, soil, alluvium or rock materials determined by the Geotachnical
Engineer as being unsuitable for placement in compacted fills shall be removed
and hauled from the site. Where applicable, the Contractor may obtain the

ALTA CALIFORNIA GEOTECHNICAL, INC.
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Earthwork Specifications

Page 2

approval of the Soils Engineer and the controlling authorities for the project to
dispose of the above described materials, or a portion thereof, in designated
areas onsite,

After removal of the deleterious materials have been accomplished, earth
materials deemed unsuitable in their natural, in-place condition, shall be
removed as recommended by the Geotechnical Engineer/Engineering Geologist.

Upon achieving a suitable bottom for fill placement, the exposed removal
hottom shall be disced or biaded by the Contractor to the satisfaction of the
Geotechnical Engineer. The prepared ground surfaces shall then be brought to
the specified moisture content mixed as required, and compacted and tested as
specified. in localities where it is necessary to obtain the approval of the
controlling agency prior to placing fill, it will be the Contractor's responsibility to
contact the proper authorities to visit the site.

Any underground structure such as cesspools, cisterns, mining shafts, tunnels,
septic tanks, wells, pipelines or other structures not located prior to grading are
to be removed or treated in 2 manner prescribed by the Geotechnical Engineer
and/or the controlling agency for the project.

C. ENGINEERED FILLS

1.

Any material imported or excavated on the property may be utilized as fill,
provided the material has been determined to be suitable by the Geotechnical
Engineer. Deleterious materials shall be removed from the fill as directed by the
Geotechnical Engineer.

Rock or rock fragments less than twelve inches in the largest dimension may be
utilized in the fill, provided they are not placed in concentrated pockets and the
distribution of the rocks is approved by the Geotechnical Engineer.

Rocks greater than twelve inches in the largest dimension shall be taken offsite,
or placed in accordance with the recommendations of the Geotechnical Engineer
in areas designated as suitable for rock disposal.

All materials to be used as fill, shall be tested in the laboratory by the
Geotechnical Engineer. Proposed import materials shall be approved by the
Geotechnical Engineer 48 hours prior fo importation.

The fill materials shall be placed by the Contractor in lifts, that when compacted,
shall not exceed six inches. Each lift shall be spread evenly and shall be
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10.

11,

thoroughly mixed to achieve a near uniform moisture condition and a uniform
blend of materials.

All compaction shall be achieved at or above the optimum moisture content, as
determined by the applicable laboratory standard. The Contractor will be
notified if the fill materials are too wet or too dry to achieve the required
compaction standard.

When the moisture content of the fill material is below the limit specified by the
Geotechnical Engineer, water shall be added and the materials shall be blended
until a uniform moisture content, within specified limits, is achieved. When the
moisture content of the fill material is above the limits specified by the
Geotechnical Engineer, the fill materials shall be aerated by discing, blading,
mixed with dryer fill materials, or other satisfactory methods until the moisture
content is within the specified limits.

Each fill lift shall be compacted to the minimum project standards, in compliance
with the testing methods specified by the controlling governmental agency, and
in accordance with recommendations of the Geotechnical Engineer.

in the absence of specific recommendations by the Geotechnical Engineer to the
contrary, the compaction standard shall be the most recent version of ASTM:D
1557.

Where a slope receiving fill exceeds a ratio of five-horizontal to one-vertical, the
fill shall be keyed and benched through all unsuitable materials into sound
bedrock or firm material, in accordance with the recommendations and approval
of the Geotechnical Engineer.

Side hill fills shall have a minimum key width of 15 feet into bedrock or firm
materials, unless otherwise specified in the soil report and approved by the
Geotechnical Engineer in the field.

Drainage terraces and subdrainage devices shall be constructed in compliance
with the ordinances of the controlling governmental agency and/or with the
recommendations of the Geotechnical Engineer and Engineering Geologist.

The Contractor shall be required to maintain the specified minimum relative
compaction out to the finish slope face of fill slopes, buttresses, and stabilization
fills as directed by the Geotechnical Engineer and/or the governing agency for
the project. This may be achieved by either overbuilding the slope and cutting
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12.

13.

back to the compacted core; by direct compaction of the slope face with suitable
equipment; or by any other procedure which produces the required result.

The fill portion of fill-over-cut slopes shall be properly keyed into rock or firm
material; and the fill area shall be stripped of all soil or unsuitable materials prior
to placing fill.

The design cut portion of the slope should be made first and evaluated for

suitability by the Engineering Geologist prior to placement of fill in the keyway
above the cut slope.

Pad areas in cut or natural ground shall be approved by the Geotechnical
Engineer. Finished surfaces of these pads may require scarification and
recompaction, or over excavation as determined by the Geotechnical Engineer.

D. CUTSLOPES

1.

The Engineering Geologist shall observe all cut slopes and shall be notified by the
Contractor when cut slopes are to be started.

if, during the course of grading, unforeseen adverse or potentially adverse
geologic conditions are encountered, the Engineering Geologist and Soil Engineer
shall investigate, analyze and make recommendations to remediate these
problems.

Non-erodible interceptor swales shall be placed at the top of cut slopes that face
the same direction as the superjacent, prevailing drainage.

Unless otherwise specified in specific geotechnical reports, no cut slopes shall be
excavated higher or steeper than that allowed by the ordinances of controlling
governmental agencies.

Drainage terraces shall be constructed in compliance with the ordinances of the
controlling governmental agencies, and/or in accordance with the
recommendations of the Geotechnical Engineer or Engineering Geologist.

E. GRADING CONTROL

1.

Fill placement shall be observed and tested by the Geotechnical Engineer and/or
his representative during grading.

Field density tests shall be made by the Geotechnical Engineer and/or his
representative to evaluate the compaction and moisture compliance of each fill
lift. Density tests shall be conducted at intervals not to exceed two feet of fill
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height. Where sheepsfoot rollers are used, the fill may be disturbed to a depth
of several inches. Density determinations shall be taken in the compacted
material below the disturbed surface at a depth determined by the Geotechnical
Engineer or his representative.

2. Where tests indicate that the density of any layer of fill, or portion thereof, is
below the required relative compaction, or improper moisture content is in
evidence, that particular layer or portion thereof shall be reworked until the
required density and/or moisture content has been attained. Additional fills shail
not be placed over an area until the previous lift of fill has been tested and found
to meet the density and moisture requirements for the project and the previous
lift is approved by the Geotechnical Engineer.

3. When grading activities are interrupted by heavy rains, fill operations shall not be
resumed until field observations and tests by the Geotechnical Engineer indicate
the moisture content and density of the fill are within the specified limits.

4. During construction, the Contractor shall properly grade all surfaces to maintain
good drainage and prevent the ponding of water. The Contractor shall take
remedial action to control surface water and to prevent erosion of graded areas
until such time as a permanent dralnage and erosion devices have been instalied.

5. Observation and testing by the Geotechnical Engineer and/or his representative
shall be conducted during filling and compacting operations in order that he will
be able to state in his opinion that all cut and filled areas are graded in
accordance with the approved specifications.

6. Upon the completion of grading activities and after the Geotechnical Engineer
and Engineering Geologist have finished their observations of the work, final
reports shall be submitted. No further excavation or fill placement shall be
undertaken without prior notification of the Geotechnical Engineer and/or
Engineering Geologist.

FINISHED SLOPES

All finished cut and fill slopes shall be planted and irrigated and/or protected from
erosion in accordance with the project specifications, governing agencies, and/or as
recommended by a landscape architect.
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DETAIL FOR FILL SLOPE TOEING OUT ON FLAT ALLUVIATED CANYON

FPROPOSED FLL SLOPE

RESTORED WITH COMPACTED FILL ON GRADING PLAN
\ EXISTING TOPOGRAPHY

7

. &7
ALLUVIUM N

{REMOVE)

ANTICIPATED ALLUVIAL REMOVAL
DEPTH PER GECTECHNICAL ENGINEER

\
éi %E ;Eé; ;gi ;gé ;é‘::;; ;(El )E 2t
e AT Uy e Caer s G Ui a5

FORECUT VARIES: FOR DEEP REMOVALS,

FORECUT SHOULD BE MADE NO STEEPER APPROVED PROVIDE A 1:1 MIN. PROJECTION FROM TOE OF SLOPE AS
THAN 1:1, OR AS REQUIRED FOR SAFETY Cﬁ:’fgi? SHOWN ON GRADING PLAN TO THE RECOMMENDED REMOVAL
CONSIDERATIONS BOTTOM. SLOPE HEIGHT. SITE CONDITIONS, AND/OR LOGAL
CONDITIONS COULD DICTATE ELATTER PROJECTIONS
ﬁ;@-\/‘\ ALTA CALIFORNIA GEOTEGHNICAL, INC . PLATE G—1
VER. 3/12

PATHMALS~WTGL96E share\Alta Colifornie Geotechnical\Drofting\GRADING DETAILS\G-ldwg
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REMOVAL ADJACENT TO EXISTING FILL

PROPOSED FINISH GRADE

PROPOSED ADDITIONAL

INTERIM GRADE ENGINEERED FiLL

o NEERED FiLL
*TIE-IN e
BACKCUT «=(TO BE REMOVED)
D REPLACED
“ afe - 1 FILL)
{EXISITING ENGINEERED
FILL TO REMAIN IN PLACE) 1

e PRI ’

e e e
et X E RIS AR LLAF LIS
S0 00 000 0 oo i e
S @le 8T/ T Ny
APPROVED
COMPETENT

MATERIAL

*INITIATE 1:1 TIE-IN BACKCUT TO
INTERCEPT TOE OF INTERIM BACKCUT

M ALTA CALIFORNIA GEOTECHNICAL, INC .
VER. 3/12 ‘

**AS PART OF TIE-IN FOR ADDITIONAL
ENGINEERED FILL

PLATE G=2

PATH A\L.S=WTGLIGE\shareMAlto California Geotechnical\Drafting\GRADING DETAILS\G-2dwg
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CANYON SUBDRAIN

PRE-EXISTING
TOPOGRAPHY

APPROVED
REMOVAL
BOTTOM

DURING FILL PLACEMENT MATERIAL

SEE DETAIL {PLATE G—4)

/K&.\/‘\ ALTA CALIFORNIA GEDTECHNICAL, INC .
VER. 3/12

TYPICAL BENCHING APPROVED COMPETENT

PLATE G-3

PATH: \\LS-WTGL96E\ share\Alic Collfornla Geolachnical\ Drafiing\GRADING DETAILS\G-3.dwg
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CANYON SUBDRAIN DETAIL

6" MIN. OVERLAP

o . . - ¥
FILTER Set o
FABRIC AT e ROCK
6" MIN. T

PERFORATED PIPE SURROUNDED WITH ROCK AND FILTER FABRIC

ROCK: MIN. VOLUME OF 9 CU.FT. PER LINEAR FT, OF 3/4 IN. MAX. BOCK
PIPE: 6 IN. ABS OR PVC PIPE WITH A MINIMUM OF 8 PERFORATIONS
{(1/4-IN. DIA.) PER LINEAL FT. IN BOTTOM HALF OF PIPE

ASTM D2751, SDR 35, OR ASTM D3034 OR ASTM D1527,
SCHD. 40 ASTM D1785, SCHD. 40

FILTER FABRIC: MIRAF! 140 FILTER FABRIC OR APPROVED EQUIVALENT
NOTE: FOR CONTINUOUS RUN iN EXCESS OF 500. FT USE 8 IN, DIA. PIPE

/2_<L\4-\ ;nEL:AEj:;iFDRNIA GEOTECHNIGAL, INC . PLATE G-4

PATH:\\LS~WTGL96E\ share\Alia California Geolechnical\Drafting\ GRADING DETAILS\G-4.dwg
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OVEREXCAVATION CUT LOT

EXISTING
TOPOGRAPHY

S

5' MIN. 5' MIN. ' ¢
'.i-.‘g ;

L)

B tm !

R Vs a0y e e ey
BRI AR

=
TEN

W

L e L ,';.-,'_"g—:-_ﬁ'!
P It B Pl P f

OVEREXCAVATE AND REPLACE
WiTH ENGINEERED FILL
APPROVED COMPETENT MATERIAL

CUT-FILL LOT (TRANSITION)

EXISTING
TOPOGRAPHY

OVEREXCAVATE AND RECOMPACT

APPROVED COMPETENT MATERIAL
UNSUITABLE MATERIAL TO BE

REMOVED AND REPLACED WITH
ENGINEERES FILL

*NOTE ALL BUILDING PADS SHALL BE QVER EXCAVATED TO A

MINIMUM OF }4 OF THE MAXIMUM DEPTH OF FILL BELOW THE
BUILDING PAD TO A MAXIMUM OF 17 FEET (SEE PLATE G-16)

L AN ALTA CALIFORNIA GEOTECHNICGAL, ING . _
PN PLATE G-5

PATH\\LS-WTGLIEE shareMAlte Collforni Geotechnical\Droafting\GRADING DETAILS\G-S.dwg
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SIDE HILL SLOPE FILL DETAIL
(NATURAL SLOPES 5:1 OR STEEPER)

/
EXISTING o

COMPACTED FILL

TOPOGRAPHY e
MAINTAIN MIN. 15' HORIZ. WIDTH
PROPOSED FROM FACE OF SLOPE TO
GRADE / BENCH/BACKCUT

TOE OF SLOPE ON -
PROVIDE A 1:1 MINIMUM  GRADING PLAN
PROJECTION FROM DESIGN

TOE OF SLOPE TO TOE OF KEY

NATURAL SLOPE TO
BE BESTORED WITH
COMPACTED FILL

VARIE = ,- N WIDTH VARIES
o 2 T j "
; WG v . ST
2" MIN. 15° M!N-_.._! NOTES: 1. WHERE NATURAL SLOPE GRADIENT IS 5:1 OR LESS, SEE PLATE
INTO APPROVED G-1. WHERE THE NATURAL SLOPE APPROACHES OR EXCEEDS
COMPETENT o THE DESIGN SLOPE RATID, SPECIAL RECOMMENDATIONS WILL
MATERIAL MIN. KEY DIMENSION 15%X2'X3 BE PROVIDED BY THE GEOTECHNICAL ENGINEER.
2. THE NEED FOR AND PLACEMENT OF DRAINS WILL BE
DETERMINED BY THE GEOTECHNICAL ENGINEER OR
GEOLOGIST BASED UPON EXPOSED FIELD CONDITIONS.
L 4N ALTA GALIFORNIA GEOTECHNICAL, INC . —
PraN uta o PLATE G-6
PATH \M.S-WTGL95E sharevalta Calfornia Geotechnicalt\lrafting\GRADING DETAILS\G-Suwg
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FILL OVER CUT SLOPE DETAIL

PROPOSED
GRADE

EXISTING -
TOPOGRAPHY -

+*DESIGN CUT SLOPE

ig:g OO

ray

=
R e, e

WIDTH MAY VARY

(o5 ¢
T e 15' MIN.
Al e — -

NEED AND LOCATION OF HEEL DRAIN TO BE
APPROVED COMPETENT
MATERIAL MIN. KEY 15'X2'X3' DIMENSION DETERMINED BASED UPON FIELD CONDITIONS,
SEE DETAIL PLATE G-8

*THE CUT PORTION OF THE SLOPE SHOULD BE EXCAVATED AND
EVALUATED BY THE ENGINEERING GEOLCGIST/GEOTECHNICAL.
ENGINEER PRICR TO CONSTRUCTING THE FILL SLOPE

/KL\/‘\ ALTA CALIFORNIA GECGTECHNICAL, INC . PLATE G_7

VER. 3/12

PATH \\ES-WTGLISENshare\Alta Callfornic Gectechnical\Drafting\GRABING DETAILS\G-7.dwg
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STABILIZATION/BUTTRESS FILL BACKDRAIN

NOTE:
1. ASTM D2751, SDR 35, OR ASTM D3034 OR 3. GRAVEL TRENCH TO BE FILLED WITH 3/4 IN. MAXIMUM
ASTM D1527, SCHD. 40 ASTM [1785, SCHD. 40 ROCK
2, SOLID PIPE QUTLETS TO BE PROVIDED EVERY 100 FT. 4. THE NECESSITY FOR UPPER TIER BACKDRAINS SHALL BE
AND JOINED TO PERFORATED BACKDRAIN PIPE WITH DETERMINED IN THE FIELD BY THE GEQTECHNICAL ENGINEER
"L" QR "T"s. MIN., 2% GRADIENT. OR GEOLOGIST. UPPER TIER OUTLETS SHOULD DRAIN INTO

PAVED TERRACE DRAINS.

ALTERNATIVE NO. 1
FILTER FABRIC

MIN. 8" OVERLAP

TYPICAL 2 FT. X 2 FT. 3/4 IN. MAX. ROCK FILLED TRENCH WITH

4 IN. DIA. ABS OR PVC PIPE OR APPROVED SUBSTITUTE. PROVIDE
MINIMUM 8 PERFORATIONS (1/4~IN. DIA.) PER LINEAL FOOT IN
BOTTOM HALF OF PIPE. PIPE IS TO EXTEND FULL LENGTH OF
BUTTRESS GR STABILIZATION FILL WITH A MINIMUM GRADIENT OF
2% TO OQUTLET PIPES.

ALTERNATIVE NO. 2

l 15" MiIN.

m——]

|
ii
o |
<7
o
ol
$ |
>
3
=
i
I
vy
I3
m
f40]
=
m
e
]

BY GEOTECHNICAL ENGINEER OR

3
GEOLOGIST (3' MIN)
e] BACKCUT BENCHED AT CONTACT

—* g 2% ="y ™~ 47 NON- PERFORATED PIPE TO BE PLACED

* AT LOTS LINES OR AS DESIGNATED BY THE
FINISHED GHADE 4 GEOTECHNICAL ENGINEER OR GEOLOGIST
J TOE HEEL
/&(‘-\4‘\ ALTA CALIFORNIA GEOTECHNICAL, INC . PLATE G“‘B
VER. 3/12

PATHI ML S-WTLL96E \share\Alta Califarnla Geotechnicel\Brafting\GRADING DETAILS\G~Bdng
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STABILIZATION FILL
(UPSLOPE ALLUVIATED AREA)

CONSTRUCT STABILIZATION FILL
(MINIMUM KEY 15'x2'x3"}

PROPOSED

EXISTING GRADE

TOPOGRAPHY

B - 3'
svsWs 7 ————— — T
e l 15" MIN.
APPROVED COMPETENT BENCH
MATERIAL
BACK DRAIN

PER DETAIL G-8

ALTA CALIFORNIA GEOTECHNICAL, INC .
VER, 3/12

N

PROVIDE BERM, PAVED SWALE,
AND/OR STORM DRAIN PER
CIVIL ENGINEER

UPPER DRAIN AT
ALLUVIUM/BEDROCK
CONTACT. PROVIDE
QUTLETS BASED UPON
RECOMMENDATIONS OF
GEOTECHNICAL ENGINEER
OR GEOLOGIST

PLATE G-9

PATH: \\LS~WTGL9BE\shara\ Al Californte Gantechntzol\ Drofting\GRADING DETAILS\G-9.d84-159




SELECTIVE GRADING DETAIL FOR STABILIZATION FILL
UNSTABLE MATERIAL EXPOSED IN PORTION OF CUT SLOPE

EXISTING

TOPOGRAPHY PROPOSED

GRADE

THE NEED FCR AND DEPTH OF

= OVEREXCAVATION TO BE DETERMINED
=8 BY THE GEOTECHNICAL
ENGINEER/GECLOGIST
2
£
COMPACTED FILL APPROVED COMPETENT
MATERIAL

\ IF RECOMMENDED BY THE GEOTECHNICAL ENGINEER/GECLOGIST
THE REMAINING CUT PORTION OF THE SLOPE MAY REQUIRE
REMOVAL AND REPLACEMENT WITH A KEYWAY (W8 )} AND COMPACTED
FIL.. {SEE PLATE G-8)

NOTES: 1. BACKDRAINS ARE NOT REQUIRED UNLESS SPECIFIED.

2. "W' SHALL BE EQUIPMENT WIDTH {15') FOR SLOPE HEIGHT LESS
THAN 256 FEET. FOR SI.O0PES GREATER THAN 25 FEET, "W" SHALL
BE DETERMINED BY THE PROJECT GEOTECHNICAL ENGINEER/GEQLOGIST.
AT NO TIME SHALL "W" BE LESS THAN H/2.

/4‘4‘\/‘\ ALTA CALIFORNIA GEOTECHNICAL, INC . PLATE G-10

VER. 3/12

PATHINNLS-WTGLISENshare\Alta Collfornic Geotechnicol\Drafting\GRADING DETAHS\G~10.dwg
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SKIN FILL SLOPE OVER NATURAL GROUND

EXISTING
TOPOGRAPHY

PROPOSED

4" MIN. BENCH HEIGHT

T
* T \“%._‘15‘M!N.TOBEMAINTAINED

— % # ~ G AR A FROM SLOPE FACE TO BACKCUT

2' MEN. O 3& MEN.

e 15" MIN, oo

NEED AND LOCATION OF HEEL DRAINS TO BE
DETERMINED BASED UPON FIELD CONDITIONS

MIN. KEY DIMENSIONS 15°X2'X3’ IF REQUIRED, SEE DETAIL PLATE G-8

4.
/‘\_<L\/\ :F;T‘Aa;;:\zl.lFORNIA GEQTECHNICAL, INC. P LATE G __1 «I

PATH \MLS-WTELI6E \share\Alta Colifornio Geotechnical\Drofting\GRADING HETAIL%\ET&WQ



DETAIL FOR MAXIMUM PARTICLE DIMENSION

PROPOSED
GRP&DE
ZONE 1 T
—————— e —— N FILL SLOPE SURFACE
ZONE2  T7FT S
\\\ ~
______________ ~_ ~—
~
\\
ZONE3  >10FT \\ZONE 4 N~
\\ Ser— ————
~
.
~
~
PARTICLE MAX,
ZONE DEPTH DIMENSION PLACEMENT METHOD

0-3 ft. <0.5 fi.

STANDARD OR CONVENTIONAL
COMPACTION METHODS
(SEE EARTHWORK SPECIFICATIONS)

3-10 ft. <2.0 ft.

ROCK BLANKETS
(SEE PLATE G-13)

>10 ft. <8.0 ft.

ROCK BLANKETS (PLATE G-12}
ROCK WINDROW (PLATE G-14)
INDIVIDUAL ROCK BURIED (PLATE G-15)

15 HORIZONTAL FEET
FROM FILL SLOPE FACE

<1.0ft.

STANDARD OR CONVENTIONAL
COMPACTION METHODS
(SEE EARTHWORK SPECIFICATIONS)

ALTA CALIFORNIA GEOTECHNICAL, INC .
VER. 2/15

PrEN

PLATE G-12

PATH: CA\Usersi\Jinks\Desktop\Draf ting\GRADING DETAILS\G-12.0dwg
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ROCK BLANKET DETAILS

LOOSE PILE 1
LOCSE, DUMPED ROCK, GRAVEL AND SAND MIXTURE REMOVE
FRAGMENTS LARGER THAT 2 FEET FOR {SOLATED BURIAL
(PLATE G-15} OR WINDROW {PLATE G~10)

APPROVED BOTTOM, OR TOF OF
PREVICUSLY APPROVED BUANKET
FilL

COMPACT PILE 1 DUMP SUCCESEIVE PILES OF LOOSE B
SPREAD LOOSE PILE FORWARD WITH HEAVY TRACKED DOZER (DB MDTLRE ON mm&ﬁ&??ﬁ’ §§§?§J‘é§“g§§;§gﬁ’§“§,‘;
OF LARGER). HEAVILY WATER, TRACK, AND APPLY ADDITIONAL SAND WITH TRUCKS AND/OR SCRAPERS. LISE PREVIOUS LIFT TO ACCESS
AND GRAVEL AS NECESSARY TO FILL VOIDS AND CREATE A DENSE AND FURTHER COMPACT BILE 1.
MATRIX OF ROCK, COBBLES, GRAVEL AND SAND {2 FOOT MAXIMUM
THICKNESS)

‘ LOGEE PILE 3
ggzﬁgﬂiﬂﬂgggggﬁ%ﬁggggT DUMP SUCCESSIVE PILES OF LOOSE ROCK, GRAVEL AND SAND
PrE MIXTLRE ON FORWARD EDGE OF PREVIGLISLY COMPAGTED LIFT

WITH TRUCKS AND/OR SCRAPERS. USE PREVIGUS LIFT TO ACCESS

AND FURTHER COMPACT EXISTING BLANKET.

COMPACTED
PLES 1 AND 2

APPROVED BOTTOM, OR TOF OF
PREVIOUSLY APPROVED BLANKET
FIEL

OBSERVATION TESTING AND APPROVAL PROCEDURES
OBSERVE EQUIPMENT. BCRAPERS AND TRUCKS SHOULD BE FULLY SUPPORTED ON BLANKEY WITHOUT SIGNIFICANT YIELDING.
EXCAVATE TEST/QBSERVATION PITS TG CONFIRM EXISTENCE OF MIXTURE OF VARIGUS PARTICLE SIZES, WITHOUT SIGNIFICANT
VOIDS, AND FORMING A DENSE, COMPACTED FILL MATRIX. TEST BY ASTM D1656, D2922 AND/OR D307 WHEN APPROPRIATE.
RECCRD LIMITS AND ELEVATION OF BLANKET. ALL FiLL AND COMPACTION OPERATIONS TO BE CONDUCTED UNDER THE
OBSERVATION OF THE GEOTECHNICAL ENGINEER. SUBSEQUENT LIFTS TC BE APPLIED ONLY AFTER OBSERVATION AND
CONFIRMATION OF SUITABILITY OF FILL AND RELEASE BY THE GEOTECHNICAL ENGINEER. BLANKETS TO BE CONSTRUCTED IN
ACCORDANCE WITH PLATE G-12.

Lé L :\El.l;ms ;::\:womm GEDTECHNICAL, INC . P[_ATE G—1 3

PATH:\\ LS—WTGL9SE\shuore\ Alia Collfornla Geotachnlca\Drofiing\GRADING DETAILS\G—13.dwo
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PROPOSED ROCK WINDROW DETAIL
GRADE

\

'\\ +
SEE PLATE G-12 \ 10" PROPQOSED SLOPE SURFACE
~ *
mmmmmmmmmmm e ~
= > <N ™~

~
~
~
[ g 5
_te g -
\\ \
I—-—-—— 15° 4:——] “\\ e r——
\

QJ G WINDROW ~ ~~
4 (TYPICAL) ~

NOTE: OVERSIZED MATERIAL SHOULD BE REMOVED FROM THE 15
CLEAR ZONES WITH SPECIAL EQUIPMENT, SUCH AS A
ROCK KAKE, PRIOR TO PLACING THE NEXT FILL UFT.
*VARIANCES TO THE ABOVE ROCK HOLD DOWN MAY BE GRANTED
SUBJECT TO APPROVAL BY THE OWNER, GEOTECHNICAL ENGINEER,
AND GOVERNING AGENCY

TYPICAL WINDROW DETAIL (END VIEW)

HORIZONTALLY PLACED GRANULAR SOIL FLOODED
COMPACTED FILL TO FILL VOIDS

T 1 N —

NOTE: COMPACTED FILL SHALL BE BROUGHT UP TO A HIGHEFR ELEVATION ALONG EACH
WINDROW S0 GRANULAR SOIL CAN BE FLOODED IN A "TRENGH CONDITION®.

PROFILE VIEW

/4<L\‘/“\ ALTA CALIFORNIA GEOTECHNICAL, INC . PLATE G_._..‘i 4

VER. 3/12

PATHANLS-WTGL96E\share\Alta Collfornis Geotechnlcal\Drof4ing\GRADING DETAILS\G-14.dwg
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ISOLATED ROCK BURIAL DETAILS

- _,v" ‘.}/}’_ — i
NN, o By,
NANAA : s /\@f\‘\/\
7 TN l} N
P ﬁ =5
N R i) I8
EXISTING‘ \\\\\\\\ », 5 7'.‘
COMPACTED FiLL A N { ArEio
DR R R R e AR R
ST

EXCAVATE HOLE INTO EXISTING FILL FRISM, PLACE BOULDER {< 8 feel in maximum
dimension} INTO EXISTING COMPACTED FILL. SURRDLUND WITH SAND, GRAVEL,
COBBLES AND WATER HEAVILY. TRACK WITH DB OR LARGER EQLIPMENT UNTIL
RESULTING FILL FULLY SUPPORTS EQUIPMENT. OBSERVE AND/CH TEST IN
ACCORDANCE WiTH ASTM D556, 020272 OR D3017. ROCKS LARGER THAN 8 FEET
SHALL BE FURTHER REDUCED IN SIZE BY SECONDARY BREAKING.

o ST IO

: e‘; com%gléqg FILL

AL CALIFORNIA GEOTECHNICAL, INC .
oA pimnen PLATE G-15

PATHr\\LS~WTGLOEE\ share\ Alle Cultfornla Geotechnical\ Brafting\ GRADING DETAILS\G-15.dwg
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RELATIVE COMPACTION VS. DEPTH

CANYON WALL LAY BACK
DIFFERENTIAL FILL OVEREXCAVATION DETAILS

EXISTING
TOPOGRAPHY
|==——BUILDING PAD—=
PROPOSED A
GRADE
1 |
@ ey = o 2
/ T His "M).%‘ F A ?qmm
— e v.v:v:v. ol
ATy
5 2:1 LAYBACK OF
& CANYON WALL®

\ APPROVED COMPETENT
MATERIAL

1. ALL FILL PLACED BELOW 50 FEET OF FINISHED GRADE SHALL BE
COMPACTED TO A MINIMUM OF 93% RELATIVE COMPACTION.

2. CANYON WALLS WITHIN 50 FEET OF FINISHED GRADE SHALI BE
LAID BACK TO A BLOPE RATIO OF 2:1 OR FLATTER.

3. ALL BUILDING PADE SHALL BE QVER EXCAVATED TO A MINIMUM OF
1/3 OF THE MAXIMUM DEPTH OF FILL BELOW THE BUILDING PAD TO
A MAXIMUM OF 17 FEET.

4. IF THE 2:1 LAY BACK OF THE CANYON WALL IS IMPRACTICAL, THEN AS AN
ALTERNATIVE THE INCREASED COMPACTION STANDARDS IN NOTE 1
SHOULD BE EXTENDED UP TO H/3 AND THE LAY BACK WILL NOT BE

VER. 3/12

2 REQUIRED.
/&L\/\ ALTA CALIFORNIA GEOTECGHNIGAL, INC . P LAT E G ......‘i 6

PATH MLS-WTGLYGE\shareAlta Colifornla Geatechnlcal\Drafting\GRADING DETAILS\G-16.dwg
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SETTLEMENT PLATE DETAIL

2'X2' X 1/4" STEEL PLATE
STANDARD 3/4" PIPE NIPPLE, WELDED
/ TOP AND UNDERSIDE OF PLATE.

3/4" DIA. X 5" LONG GALVANIZED PIPE,
STANDARD PIPE THREADS TOP AND
BOTTOM. EXTENSIONS THREADED BOTH

ENDS AND ADDED IN 5' INCREMENTS.
\3" DIA. SCHEDULE 40 PVYC, ADD IN &'

INCREMENTS, GLUE JOINTS.

CAP AND COVER
PER PLATE G-12A FINAL GRADE

\ /

L] FELZA,  MAINTAIN 5' HORIZONTAL CLEARANCE FOR HEAVY
EQUIPMENT. HAND COMPACT IN 2' VERTICAL
—la— e INCREMENTS OR ALTERNATIVE SUITABLE TO
i jt - T AND ACCEPTED BY THE GEOTECHNICAL ENGINEER.
l 5 5 HAND COMPACT INITIAL 5' (VERTICAL)
5 WITHIN 10" HORIZONTAL
l} /

PLACE AND HAND COMPACT INITIAL
2' OF FIl.L. PRIOR TG ESTABLISHING
INITIAL READING

\ REMOVAL BOTTOM
PROVIDE 1-INCH OF SAND/GRAVEL BEDDING MINIMUM

NOTES:

1) LOCATIONS OF SETTLEMENT PLATES SHALL BE CLEARLY MARKED AND READILY
VISIBLE (RED FLAGGED) TO EQUIPMENT OPERATORS.

2) CONTRACTOR SHALL MAINTAIN 10' HORIZONTAL CLEARANGE FOR HEAVY EQUIPMENT
WITHIN 5' {VERTICAL) OF FLATE BASE. FILL WITHIN CLEARANCE AREA SHALL BE HAND

COMPACTED TO PROJECT SPECIFICATIONS OR COMPACTED BY ALTERNATIVE APPROVED
BY THE GEOTECHNICAL ENGINEER.

3) AFTER & (VERTICAL) OF FILL IS IN PLACE, CONTRACTCR SHALL MAINTAIN 5' HORIZONTAL
EQUIPMENT CLEARANCE. FILL IN CLEARANCE AREA SHALL BE HAND COMPACTED (OR
APPROVED ALTEANATIVE) IN VERTICAL INCREMENTS NOT TO EXCEED 2 FEET,

4) IN THE EVENT OF DAMAGE TO SETTLEMENT PLATE OR EXTENSION RESULTING FROM
EQUIPMENT OPERATING WITHIN PRESCRIBED CLEARANCE AREA, CONTRACTOR SHALL

IMMEDIATELY NOTIFY GEOTECHNICAL ENGINEER AND SHALL BE RESPONSIBLE FOR
RESTORING THE SETTLEMENT PLATE AND EXTENSION RODS 7O WORKING ORDER.
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SURFACE SETTLEMENT MONUMENT DETAIL

FINISH SURFACE
] 2 N

= 'm PVC CAP | , || 1=
el °

CONCRETE OR PLAST
SPRINKLER VAULT —-—%"

‘HWEHM—HI

=T

e | i |} o]

E
[
31| ||
]

3'8" LONG #6 REBAR OR =l e
3/4" GALVANIZED PIPE 3 -

CONCRETE CR SLURRY

3 FEET MIN, —

4" SCH. 40 PVC PIPE -1

=1= = —

APPROX. 8" EMBEDMENT
INTO COMPACTED FILL

N
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& RIW ?
VARIES LOT LENGTH (VARIES)

PAD ELEVATION AS
SHOWN ON PLAN

BUILDING SET-
BACK LINE

SLOPE VARIES

RIS — 7
| VARIES 3

PER PLAN

e 1% INIMUM

RNDERCUT

VARIABLE UNDERCUT SLOPE & DEPTH
DEPENDING ON UTILITY DEPTH

o TYPICAL STREET, PARKWAY AND PAD UNDERCUT

1.0' MiN BELO NO SCALE
LOWEST UTILITY
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170 North Maple Street, Suite 108
Corona, CA 92880

ALTA CALIFORNIA

GEOTECHNICAL INC. www.altageotechnical.com
CV COMMUNITIES August 5, 2015
3121 Michleson Drive, Suite 150 Project Number 1-0152

Irvine, California 92612

Attention: Mr. Adam Smith

Subject: SUPPLEMENTAL TO PRELIMINARY GEOTECHNICAL INVESTIGATION
Armstrong Ranch Specific Plan, DeBoer Parcels
City of Ontario, California

References:
1. Preliminary Geotechnical Investigation, Armstrong Ranch Specific Plan, DeBoer Parcels,
City of Ontario, County of San Bernardino, California, by Alta California Geotechnical,
Inc., dated April 14, 2015 (Project Number 1-0152).

2. 2013 Annual report of the Land Subsidence Committee, prepared for Chino Basin Wa-
termaster, dated July 10, 2014, by Wildermuth Environmental, Inc.

Mr. Smith:

Presented herein is Alta California Geotechnical, Inc.'s (Alta's) supplemental to the referenced
preliminary geotechnical investigation report for the Armstrong Ranch Specific Plan, in the City

of Ontario, California. Specifically, this letter addresses the potential for subsidence onsite and

provides the design peak ground acceleration.

Subsidence

There is a potential for subsidence within the Ontario area due to groundwater extraction from
the Chino Basin. Per the Reference 2 report, subsidence throughout the area is relatively slow
and uniform. Assuch, it is anticipated that if subsidence due to groundwater extraction were

to occur, it would affect the entire region and not result in significant differential settlement

across the site.

Corona Office

San Diego Office
G1-170 Phone: 951.508.7090

Phone: 858.674.6636



Project Number 1-0152 Page 2
August 5, 2015

Peak Ground Acceleration

To determine site specific earthquake acceleration information, Alta performed a probabilistic
seismic hazard analysis utilizing the USGS Interactive Deaggregation web site:

https://geohazards.usgs.gov/deaggint/2008/. The resultant peak ground acceleration was

0.703g, utilizing a 2% probability of exceedance in 50 years, per the 2013 CBC (See Plate 1 for

result).

The opportunity to be of service is greatly appreciated. If you have any questions or should
you require any additional information, please contact the undersigned at (858) 674-6636.
Alta appreciates the opportunity to provide geotechnical consulting services for your project.

Sincerely,

Alta California Geotechnical, Inc.

By:

SCOTT A. GRAY/RGE 2857
Reg. Exp.: 12-31-16

Registered Geotechnical Engineer No. 2857
Vice President

Exp. 12-31- 12,

Distribution: (1} Addressee

SAG: 1-0152, August 5, 2015 (Supplemental to Geo Investigation, Armstrong Ranch)

ALTA CALIFORNIAC BEGTECHNICAL, INC.



PSH Deaggregation on NEHRP D soil

- Armstrong_Ranch 117.606° W, 34.016 N.

b Peak Horiz. Ground Accel >=0.7031 g

Ann. Exceedance Rate .398E-03. Mean Return Time 2475 years
Mean (R,M,g;) 17.1 km, 6.69, 1.66

% | Modal (R,M,g)) = 14.3 km, 6.57, 2.04 (from peak R,M bin)

Modal (R,M,e*) = 14.5 km, 6.56,> 2 sigma  (from peak R,M.¢ bin)
Binning: DeltaR 10. km, deltaM=0.2, Deltag=1.0

% Contribution to Hazard

Prob. SA, PGA
. ~
<median(R,M) >median <z,_
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