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UPDATE GEOTECHNICAL INVESTIGATION

1.  PURPOSE AND SCOPE

This report presents updated information for the Harmony Grove Village South project located in the
west central area of San Diego County, California (see Vicinity Map, Figure 1). The purpose of this
report is to evaluate soil and geologic conditions within the limits of proposed improvement and
provide geotechnical recommendations pertaining to development of the property as proposed.

The scope of this update included a review of:

l. Geotechnical Investigation, Harmony Grove Property, San Diego County, Califoruia,
prepared by Geocon Incorporated dated May 2, 2005 (Project No. 07465-32-01),

) Vesting Tentative Map, Harmony Grove Village South, San Diego County, California,
prepared by Project Design Consultants, electronic copy dated January 16, 2015,

We also performed a site reconnaissance in August 2014 to check that the property was essentially
the same as described in our geotechnical report referenced above.

The recommendations presented herein are based on analysis of the data and observations obtained
during the previous investigation, and our experience with similar soil and geologic conditions.
Additional references reviewed to prepare this report are provided in the List of References.

2. PREVIOUS GEOTECHNICAL STUDY

As discussed in Reference No. 1, we performed a ficld investigation on the subject property in March
and April of 2005 that consisted of a site reconnaissance, geologic mapping, excavating 35
exploratory trenches, drilling six small-diameter borings, and performing 16 air-track borings. We
also performed laboratory testing on selected soil samples collected during the field investigation to
evaluate pertinent physical properties of the soil types encountered. The approximate locations of the
subsurface information collected during the previous study for the site are shown on the Geologic
Map (Figures 2 and 3, map pocket). Cross-Sections A-A’ through C-C' (Figure 4, map pocket)
represent our interpretation of the geologic conditions in select locations of the site. Exploratory
trench, boring and air-track logs and Iaboratory test results from our 2005 study is presented in
Appendices A and B, respectfully.

3. SITE AND PROJECT DESCRIPTION

The property consists of approximately 112-acres of essentially undeveloped land located south of
Harmony Grove Road and east of Country Club Drive. Topographically, the site is characterized by a
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broad relatively gentle valley bottom to moderately steep hillside terrain. Surface drainage across the
site is primarily to the north where it flows into Escondido Creek. The elevations within the proposed
development consist of a topographic high of 804 feet Mcan Sea Level (MSL) along the south
margin of proposed development and a low of approximately 570 feet MSL along the northern
property boundary.

Vegetation consists of natural low-lying grasses and chaparral. Man-made features include two
structures that have been destroyed by fire located in the central western portion of (he site. Several
paved and unpaved roads traverse the property and provide access to existing residences located cast
of the property. Overhead power lines also cross the property from cast to west in the central portion
of the site.

We understand that the property will be developed to create an approximately 453 single-family
residential subdivision with parks, associated roadways and infrastructure improvements, Grading
will consist of maximum cut and fill depths on the order of 70 prior to remedial grading. Cut and fill
slopes with maximum heights of approximately 90 and 75 feet, respectively, are planncd and
generally designed at an inclination of 2:1 (horizontal:vertical) or flatter. Cut slopes located along
the northeast and south margins of planned development are designed at a 1.5:1 ratio. Fill slopes
1.5:1 are proposed along private Drive K and the adjacent 3 pads. Offsite grading is also planned and
consists of widening Country Club Drive and constructing a bridge across Escondido Creck.

The revised VTM plan (Figures 2 and 3) shows a larger development foolprint proposed for the
property than the subdivision configuration presented on Figure 2 of our 2005 geotechnical report.
We recommend that an update geotechnical investigation be performed in areas of planned
development not covered by our 2005 geotechnical investigation report. This work can be performed
after the subdivision configuration is finalized. The field work should consist of performing
exploratory trenching and a rippability study (i.e., seismic refraction lines and/or air-track borings) to
evaluate subsurface soil conditions and rippability characteristic of the granitic rock in areas not
previously investigated. Performing an investigation along the west margin of Country Club Drive
Stations 22 through 35 and at the location of the planned bridge along the creck will also be
necessary to evaluate the existing soil conditions.

The locations and descriptions of the site and proposed development above are based on our previous
field study and review of the projeet VTM plan. If development plans differ significantly from those
described herein, Geocon Incorporated should be contacted for review and possible revisions to this
report.
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4. SOIL AND GEOLOGIC CONDITIONS

Four surficial soil types and one geologic formation were encountered during the previous field
investigation. The surficial deposits consist of undocumented fill, topsoil, alluvium, and colluvium.
The formational unit includes the Cretaceous-age granitic rocks commonly referred to as Escondido
Creek Granodiorite. Each of the surficial soil types and geologic unit encountered is described in
order of increasing age. The approximate extent of the surficial deposits and granitic rock, excluding
topsoil, is shown on the Geologic Map, Figures 2 and 3. Geologic cross-sections are provided on
Figure 4.

4.1 Undocumented Fill (Qudf)

Three relatively small undocumented fill embankments have been mapped on the property. The
deposit mapped along the southwest boundary appears to have been constructed by the adjacent
homeowner 1o accommodate several horse corals. We were unable to evaluate the condition and
thickness of this deposit due to the corals being occupied by horses. The embankment mapped in the
castern portion of sitc appears to be an old dam that has since been breached and was most likely
associated with former farming activities. This embankment is estimated to be approximately 7 to 8
feet thick. The remaining deposit mapped along the northern portion of the property was previously
located beyond the limits of proposed improvement and thus not trenched to check the condition and
thickness of the fill. The undocumented fill is unsuitable for support of additional fill or structural
loading in its present condition and will require complete removal and compaction within areas of
planned development.

4.2 Topsoil (Unmapped)

Topsoils blanket the majority of the site and vary from approximately % to 1 foot thick. The topsoils
are characterized as loose, damp, brown, silty sands. The topsoil is compressible and will require
complete removal and compaction during grading.

4.3 Alluvium (Qal)

Alluvial deposits were found over a relatively large portion of the property within the drainage and
tributary channels throughout the site. These deposits generally consist of relatively loose to medium
dense, silty sands with varying amounts of gravel and cobble. We encountered wet to saturated
conditions within the alluvium deposit in several trenches (see Trenches T-4 and T-10). In some
exploratory trenches and borings, dense to very dense alluvium was encountered at depth; however,
in general, the material is potentially compressible and will require removal and compaction where
encountered in arcas of planned development.
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4.4 Colluvium (Qc)

Colluvial deposits were encountered along the hillsides above the alluvial drainages overlying the
granitic rock. These deposits generally possess low to high expansion potential, are loose to very
dense. In limited areas, we encountered cemented colluvium at grade and at depth in exploratory
trenches T-14, T-18, T-19 and T-23, and borings B-4 and B-5 along the southeast portion of planned
development. We also encountered wet conditions within this deposit (see trench T-16). The
majority of the colluvium is compressible and will require removal and compaction. Additionally,
the presence of thick colluvium may necessitate the construction of stability fills if exposed in
planned cut slopes.

4.5 Escondido Creek Granodiorite (Ke)

Cretaceous-age Escondido Creek Granodiorite (granitic rock) underlies the surficial deposits. Based
on observations made during the field exploration, site reconnaissance, and rock rippability study,
the granitic rock exhibits a variable weathering pattern ranging from highly weathered, decomposed
rock to outcrops of slightly weathered, extremely strong rock that may require blasting to excavate.
The granitic unit generally exhibits adequate bearing and slope stability characteristics. Cut slopes
excavated within the granitic rock should be stable to the proposed heights if free of adversely
oriented joints or fractures.

The soils derived from excavations within the decomposed granitic rock are anticipated (o consist of
low-expansive, silty, medium- to coarse-grained sands and should provide suitable foundation
support in either a natural or properly compacted condition. It should be anticipated that cxcavations
within the granitic rock will generate boulders and oversize materials (rocks greater than 12 inches in
nominal dimension) that will require special handling and placement as recommended hereinaier.

5. RIPPABILITY AND ROCK CONSIDERATIONS

The subsurface exploration program that we previously performed consisted of drilling 16 air-track
borings in proposed cut areas based on the 2005 VTM plan to evaluate the rippability characteristics
of the rock. The locations of the air-track borings generally coincide with cul areas shown on the
revised VTM plan (see Figures 2 and 3). Air-track borings utilizing an Ingersoll Rand 590 with a 3%-
inch bit were advanced in selected cut areas. Drill penetration rates were used to evaluate rock
rippability and to estimate the depth at which difficult excavation will occur. Rock rippability is a
function of natural weathering processes that can vary vertically and horizontally over short
distances depending on jointing, fracturing, and/or mineralogic discontinuities within the bedrock.
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A frequently used guideline to equate rock rippability to drill penetration rate is that a penetration
rale of approximately 0 to 20 seconds per foot (spf) generally indicates rippable material, 20 to
30 spf indicates marginally to non-rippable material, and greater than 30 spf indicates non-rippable
rock. These general guidelines are typically based on drill rates using a rotary percussion drill rig
similar to an Ingersoll Rand ECM 360 with a 3%-inch drill bit. The penetration rates (recorded in
seconds per foot) for cach air track boring are presented in Appendix A, Figures A-42 through A-57.

The estimated thickness of rippable material for each air track boring using 20 spf as the boundary
between rippable and marginal to non-rippable rock is presented on the Figures 2 and 3, The estimate
is derived from a literal interpretation of the penetration rate from each boring log, based on the first
occurrence where the penetration rate reaches 20 spf, Perspective contractors should use their own
Judgment 10 identify the penetration rate boundary between productive and non-productive ripping
and, rippable and non-rippable rock.

Based on an air track penetration rate of 20 spf, it is expected that most of the proposed cuts in the
arcas studied will encounter rippable granitic rock. The air-track borings indicate that, where fresh
rock is not exposed near the surface (e.g., boulders), the granitic rock is characterized by a rippable
weathered mantle varying from approximately 29 to 60 feet thick. Excavations greater than these
depths may encounter difficult ripping conditions requiring blasting techniques and can be expected to
generate oversized rock (rocks greater than 12 inches in dimension), which will necessitate typical hard
rock handling and placement procedures during grading operations. Proposed cuts in the weathered
mantle may also generate oversized fragments.

Estimates of the anticipated volume of hard rock materials generated from proposed excavations
should be evaluated based on the information from each boring and drill penetration rate criteria
acceptable to the contractor. Roadway/utility corridors and lot undercutting criteria should also be
considered when calculating the volume of hard rock.

Earthwork construction should be carefully planned to efficiently utilize available rock placement
areas, Oversize materials should be placed in accordance with rock placement procedures presented
in Appendix C of this report and governing jurisdictions.

6. GROUNDWATER/SEEPAGE

Groundwater or seepage was encountered in exploratory trenches T-4, T-10 and T-16 at the time we
performed the field work in March and April of 2005. The groundwater water in trench T-4 was
approximately at the same elevation of the Escondido Creek. The subsurface water encountered in
trenches T-10 and T-16, was likely associated with the heavy rains that had occurred prior to our
field work and continued migrating through the permeable soils. Groundwater levels in drainage
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arcas can be expected to fluctuate seasonally and may affect grading. In this regard, grading may
encounter wet to saturated soils conditions causing excavation and compaction difficulty,
particularly if construction is planned during the rainy season. Remedial grading of surficial deposits,
at or near Escondido Creek most likely will encounter wet to saturated soils requiring specialized
excavation equipment, dewatering and drying of the material to facilitate proper compaction.

Subdrain systems will be necessary for the proposed development to intercept and convey seepage
migrating along impervious strata, Subdrains should be planned for the main drainages and possibly
where impervious layers daylight near the ultimate graded surface. The location of proposed
underground improvements may result in modifications to the recommended subdrains shown on
Figures 2 and 3.

7. GEOLOGIC HAZARDS
71 Faulting and Seismicity

Based on our review of geologic literature, previous geotechnical study and observations during mass
grading in adjacent areas, the site is not located on any known active, potentially active, or inactive
fault traces as defined by the California Geological Survey (CGS).

According to the results of the computer program EZ-FRISK (Version 7.62), nine known active
faults arc located within a search radius of 50 miles from the property. We used acceleration
attenuation relationships developed by Boore-Atkinson (2008) NGA USGS2008, Campbell-
Bozorgnia (2008) NGA USGS, and Chiou-Youngs (2008) NGA in our analysis. The nearest known
active faults are the Newport-Inglewood and Rose Canyon Fault Zone, located approximately 13
miles west of the site and are the dominant sources of potential ground motion. Table 7.1.1 lists the
estimated maximum earthquake magnitude and peak ground acceleration for faulls in relationship to
the site location.
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TABLE 7.1.1
DETERMINISTIC SPECTRA SITE PARAMETERS

Nl Peak Ground Acceleration
Distance Earthquake
Fault Name from Site Magnitud Boore- Campbell- Chiou-
(miles) “gi" _ Atkinsan Bozorgnia Youngs
o 2008(z) | 2008(z) | 2008 (g)
Newport-Inglewood 13 7.5 0.24 0.19 0.24
Rose Canyon 13 6.9 0.21 0.17 0.18
Elsinore 18 7.85% 0.23 0.16 021
Coronado Bank 28 74 0.16 0.10 0.12
Palos Verde Connected 28 2.7 0.17 0.12 0.14
Earthquake Valley 32 6.8 0.11 0.08 0.07
San Jacinto 43 7.88 0.14 0.09 0.11
San Joaquin Hills 47 7.1 0.09 0.08 0.07
Palos Verdes 47 7.3 0.10 0.07 0.07

It is our opinion that the property could be subjected to moderate to severe ground shaking in the
event of an earthquake along any of the faults listed in Table 7.1.1 or other faults in the Southem
California/Northern Baja California region. However, we do not consider the site to possess any
greater seismic risk than that of the surrounding developments.

We used the computer program EZ-FRISK to perform a probabilistic seismic hazard analysis. The
computer program EZ-FRISK operates under the assumption that the occurrence rate of earthquakes
on ¢ach mapped Quaternary fault is proportional to the fault slip rate. The program accounts for
carthquake magnitude as a function of fault rupture length. Site acceleration estimates are made
using the carthquake magnitude and distance from the site to the rupture zone. The program also
accounts for uncertainty in cach of following: (1) earthquake magnitude, (2) rupture length for a
given magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given
carthquake, and (5) acceleration at the site from a given earthquake along each fault, By calculating
the expected accelerations from considered carthquake sources, the program calculates the total
average annual expected number of occurrences of site acceleration greater than a specified value.
We utilized acceleration-attenuation relationships suggested by Boore-Atkinson (2008) NGA
USGS2008, Campbell-Bozorgnia (2008) NGA USGS 2008, and Chiou-Youngs (2008) in the
analysis. Table 7.1.2 presents the site-specific probabilistic seismic hazard parameters including
acceleration-attenuation relationships and the probability of exceedence.
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TABLE7.1.2
PROBABILISTIC SEISMIC HAZARD PARAMETERS

Peak Ground Acceleration
Probability of Exceedence Boore-Atkinson, Campbell-Bozorgnia, Chiou-Youngs,
2008 (g) 2008 (g) 2008 (g)
2% in a 50 Year Period 0.49 0.38 0.45
5% ina 50 Ycar Period 0.38 0.30 0.33
10% in a 50 Year Period 0.30 0.24 0.26

While listing peak accelerations is useful for comparison of potential effects of fault activity in a
region, other considerations are important in seismic design, including frequency and duration of
motion and soil conditions underlying the site. Seismic design of the structures should be evaluated
in accordance with the California Building Code (CBC) or San Diego County guidelines,

7.2 Liquefaction

Soil liquefaction during a strong earthquake is limited to those soils that are in a relatively loose,
unconsolidated condition and located below the groundwater table. Due to the relatively high density
of the granitic rock at the site, remedial grading recommended within the proposed developed areas,
and implementation of the recommendations contained herein, the risk associated with seismically
induced soil liquefaction hazard is low.

7.3 Tsunamis and Seiches

The risk associated with tsunamis and seiches hazard at the project is low due to the site elevation
and the absence of an upstream body of water.

74 Landslides

No landslides were encountered within the site or mapped within the immediate areas influencing the
project development. In our opinion, the risk associated with landslide hazard is low.

7.5 Consolidation

The cemented portions of the colluvium encountered at the site during the field investigation
generally consisted of dense to very dense, damp to moist, silty to clayey sands with gravel. We
performed laboratory testing on the cemented colluvium to check consolidation potential of the soil.
Based on the laboratory test results, the cemented colluvium is suitable for support of compacted fill
and structural loading. Laboratory test results are presented in Appendix B,
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7.6 Flooding

The northern approximately 80 feet of the property is located within a Federal Emergency Management
Agency (FEMA) designated flood plain. A review of the VTM plan indicates that proposed grades
along the northern margin of site will be raised approximately 10 feet. The risk associated with
inundation by flooding is considered low due to the proposed grading.
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8.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

8. CONCLUSIONS AND RECOMMENDATIONS
General

No soil or geologic conditions were encountered during this study that would preclude
development of the property as presently proposed provided the recommendations of this
report are followed.

We recommend that an update geotechnical investigation be performed in areas of planned
development not covered by our 2005 investigation report. This work can be performed
after the subdivision configuration is finalized. The fieldwork should consist of performing
exploratory trenching and a rippability study to evaluate subsurface soil conditions and
rippability characteristics of the granitic rock in areas not previously investigated.
Performing excavations along the west margin of Country Club Drive Stations 22 through
15 and at the location of the proposed bridge along the creck will also be necessary to
evaluate the existing soil conditions.

Remedial grading along the western margin of Country Club Drive Stations 22 through 35
may be impacted due to property line constraints. Figure S presents our recommended
remedial configuration in this area, A future study along this margin will evaluate the
alluvial conditions and provide geotechnical recommendations for this area.

Fill slopes inclined at 1.5:1 are proposed along private Drive K and the adjacent 3 pads.
These slopes will require reinforcement (e.g. geogrid, soil cement, elc.) to achieve
acceptable slope stability.

Undocumented fill, topsoil, alluvium, and majority of the colluvium are not suitable for the
support of fill or structural loading in their present condition and, will require removal and
compaction in arcas of planned development.

We encountered cemented colluvium at grade and at depth in exploratory trenches T-14,
T-18, T-19 and T-23, and borings B-4 and B-5 along the southeast margin of planncd
improvement. Laboratory analysis indicates the material has adequate strength parameters
to receive fill soils or structural loads. However, where this condition occurs at grade, a
minimum 3-foot undercut is recommended to facilitate future shallow excavations. An
engineering geologist should be present during grading to identify the colluvial arcas that
may not require remedial grading.
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8.1.7

8.1.8

8.1.9

8.1.10

8.1.11

8.2

8.2.1

We encountered wet to saturated soils and groundwater/perched water conditions in
exploratory trenches T-4, T-10 and T-16. Dependent upon seasonal conditions at the time
of grading, remedial grading of surficial deposits along the natural drainages may
encounter wet to saturated materials and groundwater resulting in possible excavation and
fill placement difficulties, Saturated soil conditions and groundwater should be anticipated
for proposed off-site grading along the Escondido Creek. Dewatering and/or use of
specialized equipment may be required to excavate the surficial deposits. Overly wel soils
may require spreading and drying and/or mixing with drer materials to reduce the
moisture content so that compaction can be achieved.

The potential of hard rock within proposed cut areas will require special consideration during
site development. Excavations within the granitic rock that extend below the weathered
mantle or where fresh core stones are exposed at grade may require blasting to facilitate
excavations. We anticipate that excavations performed during grading operations will
generate oversize materials (rock fragments =12 inches) that will require special handling
and fill placement procedures. Oversize materials should be placed in accordance with
grading recommendations presented in Appendix C.

An carthwork analysis should be performed to determine if there is an adequate volume of
fill area available to accommodate the anticipated volume of blasted/oversize materials,
This study should consider the proposed grading, rippability information contained in this
report, rock placement requirements and include proposed undercutting.

Cut slopes should be observed during grading by an engineering geologist to check that the
soil and geologic conditions do not differ significantly from those anticipated. Scaling of
loose rock fragments from proposed cut slopes may also be necessary.

Subsurface conditions observed may be extrapolated to reflect general soil/geclogic
conditions; however, some variations in subsurface conditions between boring and trench
locations should be anticipated.

Soil and Excavation Characteristics

Based on observations and laboratory cxpansion testing performed on selected soil
samples, the soils tested have an Expansion Index (EI) less than 20 and are considered very
low expansive in accordance with the 2013 California Building Code (CBC). Laboratory
lest results are presented in Appendix B, Table III. Based on our observations, the clay
portions of the alluvium and colluvium are potentially high expansive. The table below
presents soil classifications based on the EI per ASTM D 4829,
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8.2.2

823

8.3
8.3.1

8.3.2

TABLE 8.2
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

Expansion Index (EI) Expansion Classification
0-20 Very Low
21 - 50 Low
51-90 Medium
91 - 130 High
Greater Than 130 Very High

Excavation of the surficial deposits (undocumented fill, topsoil, alluvium and the loose to
dense portions of the colluvium) should generally require light to moderate effort using
conventional heavy-duty grading equipment.

Excavating within the granitic rock, and to a lesser extent the cemented colluvium, will
generally vary in difficulty with the depth of excavation depending on the degree of
weathering. It is anticipated that the majority of the proposed excavations will encounter
moderate to heavy ripping with conventional heavy-duty equipment. Blasting may be
required where excavations extended beyond the weathered granitic rock mantle and
where unweathered boulders or “core” stones arc encountered in proposed granitic rock
cut areas. Oversize rock (material >12 inches) should be placed in accordance with
Recommended Grading Specifications (Appendix C) and the requirements of the
goveming agency. Oversize rock may require breakage 1o acceptable sizes or exportation
from the property, Placement of oversize rock within the area of proposed underground
utilities should not be penmitted.

Corrosion

Laboratory testing on soil samples should be performed to evaluate water soluble sulfate-
content, chloride and, potential for hydrogen (pH) and resistivity testing to generally
evaluate the corrosion potential to structures in contact with soil. This testing should be
performed during future field studies.

Geocon Incorporated does not practice in the field of corvosion engineering; therefore, if
improvements that could be susceptible to corrosion are planned, it is recommended that
further evaluation by a corrosion engineer be performed.

Project No. 07465-32-03 -12- February 3, 2015




8.4

8.4.1

842

843

844

845

8.4.6

Grading

All grading should be performed in accordance with the Recommended Grading
Specifications contained in Appendix C. Where the recommendations of Appendix C
conflict with this report, the recommendations of this report should take precedence.

Prior to commencing grading, a preconstruction conference should be held at the site with
the owner or developer, grading contractor, civil engineer, and geotechnical engineer in
attendance. Special soil handling and/or the grading plans can be discussed at that time.

Grading should be performed in conjunction with the observation and compaction testing
services of Geocon Incorporated.

Site preparation should begin with the removal of all deleterious material and vegetation.
The depth of removal should be such that material exposed in cul areas or soils to be used
as fill is relatively free of organic matter. Material generated during stripping and/or site
demolition should be exported from the site.

All potentially compressible surficial soils (undocumented fll, topsoils, alluvium, and
most of the colluvium) within arcas of planned grading should be removed to firm natural
ground and properly compacted prior to placing additional fill and/or structural loads.
Deeper than normal benching and/or stripping operations for sloping ground surfaces will
be required where the thickness of potentially compressible surficial deposits exceeds 3
feet. Where not restricted by property lines, protected open space or exiting improvements,
removal of compressible surficial soils should extend beyond the toe of fill slopes a
horizontal distance equal to the depth of the remedial removal (see Figure 5 for general
information). The actual extent of unsuitable soil removals will be determined in the field
during grading by the geotechnical engineer and/or engineering geologist.

We expect groundwater/perched water conditions will be encountered in removal areas
performed at or near the Escondido creek. Wet to saturated soil and perched water may
also be encountered in the surficial deposits located in the natural drainages if grading is
performed during the rainy season. Remedial grading of surficial deposits in these arcas
will likely result in possible excavation and fill placement difficulties, Dewatering and/or
use of specialized equipment will likely be required to excavate the alluvium and/or
colluvium. Overly wet materials will require spreading and drying and/or mixing with drier
materials to reduce the moisture content so that compaction can be achieved.
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If complete removal of compressible material cannot be performed at or near the creck due
to groundwater conditions, alternative measures such as dewatering and surcharge loading
with settlement monitoring may be required. Geocon Incorporated will provide alternate
recommendations, if needed, based on conditions encountered during grading,

After removal of unsuitable material as recommended above, the basc of excavations to
receive fill should be scarified approximately 12 inches, moisture conditioned, and
compacied.

The site should then be brought to final subgrade elevations with structural fill compacted
in layers. In general, soils native to the site are suitable for re-use as fill if free from
vegetation, debris and other deleterious material. Layers of fill should be no thicker than
will allow for adequate bonding and compaction, All fill, including backfill and scarified
ground surfaces, should be compacted to at least 90 percent of laboratory maximum dry
density at or above optimum moisture content, as determined in accordance with ASTM
D1557. Fill within 150 feet of the bridge abutments should be compacted to at least 95
percent relative compaction. Fill materials below optimum moisture content will require
additional moisture conditioning prior to placing additional fill.

Oversize material (material >12 inches) will be generated during grading operations and
especially in excavations performed in the granitic rock. Grading operations should be
scheduled to permit the placement of oversize material in the deeper fill arcas.

Rocks, cemented concretions or any imeducible material greater than six inches in
maximum dimension should not be placed within three feet of finish grade in graded arcas.,
Rocks greater than 12 inches in maximum dimension should not be placed within the
upper 10 feet of finish grade and three feet below the deepest utility. Placement of the
oversize rock should be performed in accordance with the recommendations in
Appendix C,

Grading should be conducted so that high expansive soils (EI >90) are placed in the deeper
fill arcas at least three feet below proposed finish grade clevations and at least 15 feet from
the face of fill slopes. Where practical, the upper three feet of graded arcas (cut or fill)
should consist of properly compacted very low to low (EI <50) expansive granular soils.

Based on the grading plan, grading could result in fill to formation (ransitions across
building pads. A transition condition is defined where formation is located within three
feet of finish pad grade. To reduce the potential for differential settlement, the formation
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portion of the transition should be over-excavated (undercut) at least three feet below
proposed finish grade or at least one foot below the lowest foundation element, whichever
is deeper, and replaced with properly compacted very low to low expansive fill soils. Over-
excavations should be cut at a gradient of one percent toward the street or the deepest fill
area to provide drainage for moisture migration along the contact between the native soil
and compacted fill.

Cut pads exposing granitic rock or cemented colluvium should be undercut at least three
feet and replaced with properly compacted very low to low expansive soil to facilitate
excavation of foundations and shallow utilities.

Undercutting of street areas should be considered to facilitate the excavation of
underground utilities where the streets are located in cut areas composed of marginally to
non-rippable hard rock. If subsurface improvements or landscape zones are planned
outside these areas, consideration should be given to undercutting these areas as well. This
can be evaluated during grading operations,

In order to maintain safety and the stability of adjacent improvements, it is the
respansibility of the contractor to ensure that all excavations and trenches are properly
shored and maintained in accordance with the applicable OSHA rules and regulations.

Imported materials (if required), should consist of granular very low to low expansive soils
(EI <50). Prior to importing the material, samples from proposed borrow areas should be
obtained and subjected to laboratory testing to determine if the material conforms to the
recommended criteria. The grading contractor should allow at lcast four days for
completion of the laboratory testing and schedule grading accordingly. The import soil
should be free of oversize rock (greater than 6 inches) and construction debris.

Earthwork Grading Factors

Estimates of embankment shrink-swell factors presented on Table 85 are based on
comparing laboratory compaction tests with the density of the material in its natural state
and experience with similar soil types. It should be emphasized that variations in natural
soil density, as well as in compacted fill, render shrinkage value cstimates very
approximate, As an example, the contractor can compact fills to any relative compaction of
90 percent or higher of the laboratory maximum dry density. Thus, the contractor has at
least a 10 percent range of control over the fill volume, Based on the work performed o
date and considering the above discussion, the following earthwork factors may be used as
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4 busis for estimating how much the onssite soils may shriuk or swell when removed from

thelr natural state and placed in compacted fills.

TABLE 8.5

Sails Unit Sturink-Swell Factors

Undocumented fill, Topsoils,

R . 0 to 10 Percent Slrinkage
Comnpressible Colluvium and Alluvium, N =

Esconditla Creek Granodiorite |3 to 26 Parcent Bulk

Subdrains

Suhdrains should be instatied fu the tributary drainages that will be {illed. Typical subdrain
instatlution details are presented on Figure 6. The subdrains should extend up the canyons
to approximatety 13 feet below proposed ultimate finish grade elevations and at feast two.
feet below any proposcd utifities. The approximate locations of propesed subdraing are
shown on Figures 2 and 3. -

The final 20-foot segment of a subdrain should consist of non-perforated drainpipe. At the
pon-perforated/pevorated interface, a seepage cutaff wail should be constructed on the
dawnslope side of the junction in accordance with Figure 7. Subdraing that discharge into
a natural drainage course or open space area should be provided with a permaneut
headwall structure i accordanee with Figure 8. T

Final grading plans should show the location of the proposed subdrains. Upon eampletion -
of remedial excavatious aud subdrain installatian, the project civil eugineer should survey

the. drain locations and prepare an “as-built” wap depicting the existing conditions.

The final outlet and connection locations should be determined durivg grading. The
grading contractor should cousider videotaping the subdrains shorly after burial to cheek
propet installation and to check that the pipe has not been crushed. The contractor is

responsible for the performance of the drains.

Slope Stability

Slope stability analyses, utilizing average drained divect shear strength parameters based -
on laboratory tests preseuted in Appendix B indicate proposed (it slopes constructed witl

ou-site granular materials should bave calculated factors of salety of at least L5 Lmdélﬁ
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static conditions with respect to both deep-seated and surficial instability for the slope
heights proposed. Results of the analyses are presented on Figures 9 and 10.

Cut slopes in rock matenials (granitic rock) do not lend themselves to conventional slope
stability analyses. Based on experience with similar rock conditions, 1.5:1 cut slopes to the
planned heights of up to 90 feet should possess a factor of safety of at least 1.5 with
respect to slope instability, if free of adversely oriented joints or fractures.

Although rare, the most common mode of instability for rock slopes are shallow wedge
failures from intersecting fault planes or clay filled joints/fractures dipping out of slope.
We recommended that cut slopes be observed during grading by an engineering geologist
to check that geologic conditions do not differ significantly from those anticipated. In the
event that adverse conditions are observed, stabilization recommendations (i.e., buttresses,
stability fills) can be provided.

The outer 15 feet (or a distance equal to the height of the slope, whichever is less) of fill
slopes should be composed of properly compacted granular soil fill to reduce the potential
for surficial sloughing. In general, soil with an EI <50 and soil strength used in our slope
stability analysis should be used within the outer slope zone,

Fill slopes should be compacted by backrolling with a loaded sheepsfoot roller at vertical
intervals not to exceed four feet and should be track-walked at the completion of cach
slope such that the fill soils are uniformly compacted to at least 90 percent relative
compaction to the face of the finished slope. Altematively, the fill slope may be over-built
at least three feet and cut back to vield a properly compacted slope face.

Slopes should be landscaped with drought-tolerant vegetation having variable root depths
and requiring minimal landscape irrigation. Slopes should also be properly maintained to
reduce erosion.

Seismic Design Criteria

We used the computer program U.S. Seismic Design Maps, provided by the USGS.
Table 8.8.1 summarizes site-specific design criteria obtained from the 2013 California
Building Code (CBC; Based on the 2012 Intemational Building Code [IBC] and ASCE 7-
10), Chapter 16 Structural Design, Section 1613 Earthquake Loads. The short spectral
response uses a period of 0.2 seconds. The values presented in Table 8.8.1 are for the risk-
targeted maximum considered carthquake (MCEg). Based on soil conditions and planned
grading, the lots with a fill thickness of 10 feet or less across the pad portion of the lot are
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considered Site Class C. Lots with a fill thickness of greater than 10 feet across the pad are
considered a Site Class D, Site class will be assigned to each lot subsequent to completion

of grading in an as-graded report,

TABLE 8.8.1
2013 CBC SEISMIC DESIGN PARAMETERS
Parameter Value | Value 2013 CBC Reference
Site Class C D Section 1613.3.2
MCEz Ground Motion Spectral a
Bidisiase Aroiliculion— Clags s (0, 0.989g | 0.989¢ Figure 1613,3,1(1)
MCEy Ground Motion Spectral "
Response Acceleration — Class B (1 sec), S 0386y | 0% Sigire $613.%:1E)
Site Coeflicient, Fa 1.004 1.104 Table 1613.3.3(1)
Site Coefficient, Fy 1414 | 1.62% Table 1613.3.3(2)
Site Class Modified MCEg Spectral =
Respoase Acceleration (short), Sxs 0993 | 1.092g | Section 1613.3.3 (Eqn 16-37)
Site Class Modified MCEg Spectral k .
Bisoiies Asoulantiont) ssok Bis 0.546 | 0.628g | Section 1613.3.3 (Eqn 16-38)
5% Damped Design Spectral - :
R scAcorleenition Tehorth: ia 0.662g | 0.728g | Scction 1613.3.4 (Eqn 16-39)
5% Damped Design Spectral :
R Acceleration (1 52c), Sos 0.364 | 0.419g | Section 1613,3.4 (Egn 16-40)

Table 8.8.2 presents additional seismic design parameters for projects located in Seismic
Design Categories of D through F in accordance with ASCE 7-10 for the mapped
maximum considered geometric mean (MCEg).

TABLE 8.8.2
2013 CBC SITE ACCELERATION PARAMETERS
Value, Value,
Parameter Site Class C | Site Class D ASCE 7-10 Reference
Mapped MCEg Peak Ground =

Acceleration. PGA 0.369g 0.3692 Figure 22-7

Site Cocflicient, Fraa 1.031 1.131 Table 11.8-1
Site Class Modified MCEg Section 11.83
Peak Ground Acceleration, PGAy 380 0.417g (Eqn 11.8-1)
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Conformance to the criteria for seismic design does not constitute any guarantee or
assurance that significant structural damage or ground failure will not occur in the event of
a maximum level earthquake. The primary goal of seismic design is to protect life and not
to avoid all damage, since such design may be economically prohibitive.

Foundation and Concrete Slabs-On-Grade Recommendations

The foundation recommendations hercin are for proposed one- to three-story residential
structures, The foundation recommendations have been separated into three categories
dependent on the thickness and geometry of the underlying fill soils as well as the
expansion index of the prevailing subgrade soils of a particular building pad (or lot). The
foundation category criteria arc presented in Table 8.9.1. Foundation categories for cach
building or lot will be provided after completion of grading (finish pad grades have been
achieved) and laboratory expansion testing of the finish grade soils is complete.

TABLE 8.9.1
FOUNDATION CATEGORY CRITERIA
Foundation Maximum Fill Differential Fill Expansion Index
Category Thickness, T (Feet) | Thickness, D (Feet) (EI)
I T <20 - El <50
il 20<T <50 10< D <20 S0< E1 <90
1 T=50 D >20 90< El <130

Table 8.9.2 presents minimum foundation and interior concrete slab design criteria for
conventional foundation systems.

TABLE8.9.2
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY
Foundation Minlmums Continuous Footing Interior Slab
Category EAENE Tl . Reinforcement Reinforcement
Depth (inches)
t 12 Two No. 4 bars, 6% 6 - 1010 welded wire
ane top and one bottom mesh at slab mid-point
i 8 Four No. 4 bars, No. 3 bars at 24 inches
two top and two bottom on center, both directions
" 24 FFour No. 5 bars, No, 3 bars at 18 inches
two top and two bottom on center, both directions
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The embedment depths presented in Table 8,9.2 should be measured from the lowest
adjacent pad grade for both interior and exterior footings. The conventional foundations
should have a minimum width of 12 inches and 24 inches for continuous and isolated
footings, respectively. A wall/column footing dimension detail is presented on Figure 11.

The concrete slab-on-grade should be a minimum of 4 inches thick for Foundation
Categories | and 11 and 5 inches thick for Foundation Category 111

A vapor retarder should underlic slabs that may receive moisture-sensitive floor coverings
or may be used to store moisture-sensitive materials. The vapor retarder design should be
consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide
for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06).
In addition, the membrane should be installed in accordance with manufacturer's
recommendations and ASTM requirements in a manner that prevents puncture. The project
architect or developer should specify the type of vapor retarder used based on the type of
floor covering that will be installed and if the structure will possess a humidity controlled
environment,

The project foundation engineer, architect, and/or developer should determine the
thickness of bedding sand below the slab. In general, 3 to 4 inches of sand bedding is
typically used. Geocon should be contacted to provide recommendations if the bedding
sand is thicker than 6 inches.

The foundation design engineer should provide appropriate concrete mix design criteria
and curing measures to assure proper curing of the slab by reducing the potential for rapid
moisture loss and subsequent cracking and/or slab curl. We suggest that the foundation
design engineer present the concrete mix design and proper curing methods on the
foundation plan. It is critical that the foundation contractor understands and follows the
specifications presented on the foundation plan.

As an altemative to the conventional foundation recommendations, consideration should
be given to the use of post-tensioned concrete slab and foundation systems for the support
of the proposed structures. The post-tensioned systems should be designed by a structural
engincer experienced in post-tensioned slab design and design criteria of the Post-
Tensioning Institute (PT1), Third Edition, as required by the 2013 California Building
Code (CBC Section 1808.6). Although this procedure was developed for expansive soil
conditions, it can also be used to reduce the potential for foundation distress duc to
differential fill settlement. The post-tensioned design should incorporate the geotechnical
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parameters presented on Table 8.9.3 for the particular Foundation Category designated.
‘The paraineters presented in Table 8.9.3 are based on the guidelines presentad in the PTL,
Third Edition design wanual.

TABLE 893
POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS
Post-Tensioning Enstitute (P11, Foundatiou Category
Third Editian Design Parameters 1 1l m
Thoridwaite Index =20 -20 -20
Equilibrium Suciion 39 39 3.9
Edge Lik Maisire Variation Dislance, e {fect) 5.3 5.1 49
Edge Lift, yu (inches) .61 L.l 1.58
Center Lift Maisture Varition Dislance, ey (feel) 9.0 8.0 9.0
Cenier Lift, yu {inches) 0.30 .47 0.66

The foundations for the post-tensioned slabs showld be embedded in accordance with the
recormmendations of the structural engineer. If a post-tensioned mat. foundatiau system is
planned, the stab should possess a thickened edge with a minimum width of 12 inches and
extend below the clean sand or crushed rock kayer. -

If the structural engiueer proposes a post-teusioned foundation design method other than,
PTI, Third Edition: L

a The deflection critecin presented in Table 8.9.3 are still applicable.

s Intevior stiffener beams should be used for Foundation Categories [f and 151 :-_

s The width of the perimeter foundations should be at feast 12 inches. o
s The perimeter footing embeduient depths should be at least 12 inches, 18 inches

and 24 inches for foundation categories 1, 11, aud 111, vespectively. The embedment ;
depths should be measured fram the lowest adjaceut pad grade. '

Our experience indicates post-tensioned slabs are susceptible to excessive cdge ii_fi?. :
regardless of the underlying soil conditions. Plactng reinforcing steel at the botiom of the
perimeter footings and the intedor stiffeuer beams way mitigate this potential. The
placenment of the eeinforcing tendons in the top of the slab and the resulting ecceutricity:
after tensioning could reduce the ability of the systeni to witigate edge lift. The stnctural
engineer should design the foundation system ta reduce the poteutial of edge fift c:cuuung :
for the proposed structures. ' |
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During the construction of the post-tension foundation system, the concrete should be
placed monolithically. Under no circumstances should cold joints form between the
footings/grade beams and the slab during the construction of the post-tension foundation
system.

Category I, 11, or 11l foundations may be designed for an allowable soil bearing pressure of
2,000 pounds per square foot (psf) (dead plus live load). This bearing pressure may be
increased by one-third for transient loads due to wind or seismic forces.

The estimated maximum total and differential settlement for the planned structures due to
foundation loads is 1 inch and 1/2-inch, respectively. Differential settlement is estimated to
occur over a span of 40 feet.

Isolated footings outside of the slab area, if present, should have the minimum embedment
depth and width recommended for conventional foundations for a particular foundation
category. The use of isolated footings, which are located beyond the perimeter of the
building and support structural elements connected to the building, are not recommended
for Category 1. Where this condition cannot be avoided, the isolated footings should be
connected to the building foundation system with grade beams.

For Foundation Category 111, consideration should be given to using interior stiffening
beams and connecting isolated footings and/or increasing the slab thickness. In addition,
consideration should be given to connecting patio slabs, which exceed 5 feet in width, to
the building foundation to reduce the potential for future separation to occur,

Special subgrade presaturation is not deemed necessary prior to placing concrete; however,
the exposed foundation and slab subgrade soil should be moisture conditioned, as
necessary, to maintain a moist condition as would be expected in any such concrete
placement.

Where buildings or other improvements are planned near the top of a slope steeper
than 3:1 (horizontal:vertical), special foundations and/or design considerations are
recommended due to the tendency for lateral soil movement to oceur.

o For fill slopes less than 20 feet high or cut slopes regardless of height, building
footings should be deepened such that the bottom outside edge of the footing is at
least 7 feet horizontally from the face of the slope.
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° When located next to a descending 3:1 (horizontal:vertical) fill slope or steeper,
the foundations should be extended to a depth where the minimum horizontal
distance is equal to H/3 (where H equals the vertical distance from the top of the
fill slope to the base of the fill soil) with a minimum of 7 feet but need not exceed
40 feet. The horizontal distance is measured from the outer, deepest edge of the
footing to the face of the slope. An acceptable alternative to deepening the
footings would be the use of a post-tensioned slab and foundation system or
increased footing and slab reinforcement. Specific  design  parameters or
recommendations for cither of these alternatives can be provided once the building
location and fill slope geometry have been determined.

° If swimming pools are planned, Geocon Incorporated should be contacted for a
review of specific site conditions.

. Swimming pools located within 7 feet of the top of cut or fill slopes are not
recommended. Where such a condition cannot be avoided, the portion of the
swimming pool wall within 7 feet of the slope face be designed assuming that the
adjacent soil provides no lateral support. This recommendation applies to fill
slopes up to 30 feet in height, and cut slopes regardless of height. For swimming
pools located near the top of fill slopes greater than 30 feet in height, additional
recommendations may be required and Geacon Incorporated should be contacted for
a review of specific site conditions,

o Although other improvements, which are rclatively ngid or brittle, such as
concrete flatwork or masonry walls, may experience some distress if located near
the top of a slope, it 1s gencrally not economical to mitigate this potential. It may
be possible, however, to incorporate design measures which would permit some
lateral soil movement without causing extensive distress. Geocon Incorporated
should be consulted for specific recommendations,

The exterior flatwork recommendations provided herein assumes that grading is performed
as recommended above and that the near surface soils are very low to low expansive
(EI <50). Exterior slabs not subjected to vehicular traffic should be a minimum of four
inches thick and reinforced with 6 x 6-6/6 welded wire mesh. The mesh should be placed
in the middle of the slab. Proper mesh positioning is critical to future performance of the
slabs. The contractor should take extra measures to provide proper mesh placement. Prior
to construction of slabs, the upper 12 inches of subgrade soils should be moisture
conditioned one to three percent above optimum moisture content and compacted to at
least 90 percent of the laboratory maximum dry density per ASTM 1557,

To control the location and spread of concrete shrinkage and/or expansion cracks, it is
recommended that crack-control joints be included in the design of concrete slabs. Crack-
control joint spacing should not exceed, in feet, twice the recommended slab thickness in
inches (e.g., 10 feet by 10 feet for a S-inch-thick slab). Crack-control joints should be
created while the concrete is still fresh using a grooving tool or shortly thercafter using
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saw cuts, The structural engineer should take criteria of the American Concrete Institute
into consideration when establishing crack-control spacing patterms,

The recommendations of this report are intended to reduce the potential for cracking of
slabs due to expansive soil (if present), differential settlement of existing soil or soil with
varying thicknesses. However, even with the incorporation of the recommendations
presented herein, foundations, stucco walls, and slabs-on-grade placed on such conditions
may still exhibit some cracking due to soil movement and/or shrinkage. The occurrence of
concrete shrinkage cracks is independent of the supporting soil characteristics. Their
occurrence may be reduced and/or controlled by limiting the slump of the concrete, proper
conerete placement and curing, and by the placement of crack control joints at periodic
intervals, in particular, where re-entrant slab comers occur.

Geocon Incorporated should be consulted to provide additional design parameters as
required by the structural engineer.

Retaining Walls and Lateral Loads

The structural engineer should determine the scismic design category for the project in
accordance with Section 1613 of the CBC. If the project possesses a seismic design
category of D, E, or F, retaining walls that support more than 6 feet of backfill should be
designed with scismic lateral pressure in accordance with Section 1803.5.12 of the
2013 CBC. The seismic load is dependent on the retained height, where H is the retained
height of the soil behind the wall, in feet, and the calculated loads result in pounds per
square foot (psf) exerted at the base of the wall and zero at the top of the soil. A seismic
load of 20H should be used for design. We used the peak ground acceleration adjusted for
Site Class effects, PGAy, of 0.417g caleulated from ASCE 7-10 Section 11.8.3 and applied
a pseudo-static cocfficient of 0.33.

Retaining walls not restrained at the top and having a level backfill surface should be
designed for an aclive soil pressure equivalent to the pressure exerted by a fluid with a
density of 35 pounds per cubic foot (pef). Where the backfill will be inclined at 2:1
(horizontal:vertical), an active soil pressure of 50 pef, respectively, is recommended, These
soil pressures assume that the backfill materials within an area bounded by the wall and a 1:]
plane extending upward from the base of the wall possess an Expansion Index <50.

Where walls are restrained from movement at the top, an additional uniform pressure of
8H psf (where H equals the height of the retaining wall portion of the wall in feet) should
be added to the active soil pressure where the wall possesses a height of 8 feet or less and
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12H where the wall is greater than 8 feet. For retaining walls subject to vehicular loads

within a hornzantal distance equai to two-thirds the wall height, a surcharge equivalent {o
two feet of fill soil should be added.

Saif to be used as backhll should be stockpiled and samples obtaingd for faboratory testing
to evaluate its suitability for use as wall backfiil. Modified lateral eartl: pressures wili be
required it backfill soils do not meet the required expaunsion index. County or regional
standard wall designs, if used, are based on a specific active lateral earth pressure and/or
soif fliction angle. On-site soils might not meet the design values used for County or
regional standard wall design. Geocon Incorporated should be consulted if County or
regional standard wall designs will be vsed to assess the suitability of on-sitc soil for use
as wall backfiil.

Unrestrained walls will move laterally when backfitied and loading is applied. The amaount
of lateral deflection is dependent on the wall height, the type of soil used for backhill, al_l(.f
loads acting ou the wall. The wall designer shiould provide appropriate lateral deflcction
quantities for planned retaining walls structures, if applicable. These fateral valnes should

be considered when planning types of improvements above retaining wall structures..

Retaining walls should be provided with a drainage system adequate to prevent the buildll;}-
of hydrostatic forces and waterproofed as required by the project architect. The use of
drainage openings through the base of the wall (weep lwles) is not recommended where
the seepage could be a nuisance or otherwise adversely affect the property adjacent to the
base of the wall. The above recorumendations asswne a properly compacted granular
(EX <30} free-draining backfill matenial with no hydrostatic forces or imposed snrc_:lim‘gg::

foad. Figore 12 presents a typical retaining wall drainage detail.

e general, wall foundations having a ninimum depth and width of 1 foot may be designed

for an allowable soil bearing pressure of 2,000 pst, provided the soil within 3 feet below

the base of the wall has an Expansion Index <90,

Footings that must be placed within seven feet of the top of slopes should be extended i
depth such that the outer bottomy edge of the footing is at ieast seven [eet horizontally
inside the face of the slope. '

For resistance to lateral loads, a passive earth pressure equivalent to a fluid density of -

300 pef is recommended for footings or shear keys poured neat against properly compacted

grannlar 1ifl soils or undisturhed formation materials. The passive pressure assumes a
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8.10.10

811
8.11.1

8.11.2

8.11.3

horizontal surface extending away from the base of the wall at least 5 feet or three times
the surface generating the passive pressure, whichever is greater. The upper 12 inches of
material not protected by floor slabs or pavement should not be included in the design for
lateral resistance. Where walls are planned adjacent to and/or on descending slopes, a
passive pressure of |50 pef should be used in design.

The recommendations presented above are gencrally applicable to the design of rigid
concrete or masonry retaining walls having a maximum height of 8 feet. In the event that
walls higher than 10 feet or other types of walls (i.e., soil nail, MSE walls) are planned,
Geocon Incorporated should be consulted for additional recommendations.

Detention Basin and Bioswale Recommendations

At the completion of grading the site will be underlain by compacted fill or dense granitic
bedrock. Infiltrating into compacted fill generally results in settlement and distress to
improvements placed over the compacted fill. It is our opinion the compacted fill is
unsuitable for infiltration of storm water runoff due to the potential for adverse settlement.
The granitic bedrock is also sufficiently dense that infiltration water would be expected to
perch on granitic rock.

Any detention basins, bioswales and bio-remediation areas should be designed by the
project civil engineer and reviewed by Geocon Incorporated. Typically, bioswales consist
of a surface layer of vegetation underlain by clean sand, A subdrain should be provided
beneath the sand layer. Prior to discharging into the storm drain pipe, a seepage cutofl wall
should be constructed at the interface between the subdrain and storm drain pipe. The
concrete cut-off wall should extend at least 6 inches beyond the perimeter of the gravel-
packed subdrain system.

Distress may be caused o planned improvements and properties located hydrologically
downstream or adjacent to these devices. The distress depends on the amount of water to
be detained, its residence time, soil permeability, and other factors. We have not
performed a hydrogeology study at the site. Downstream and adjacent properties may be
subjected to seeps, springs, slope instability, raised groundwater, movement of foundations
and slabs, or other impacts as a result of water infiltration. Due to site soil and geologic
conditions, permanent bioswales and bio-remediation areas should be lined with an
impermeable barrier, such as a thick visqueen, to prevent water infiltration in to the
underlying compacted fill. Temporary detention basins in areas where improvements have
not been constructed do not need to be lined.

Projedt No. 07465-32-03 =26 Febouary 3, 2015



8.11.4

8.12
8.12.1

8.12.2

8.12.3

8.12.4

8.13

8.13.1

The landscape architect should be consulted to provide the appropriate plant
recommendations. If drought resistant plants are not used, irrigation may be required.

Site Drainage and Moisture Protection

Adequate drainage is critical to reduce the potential for differential soil movement,
eroston, and subsurface seepage. Under no circumstances should water be allowed to pond
adjacent to footings or pavement. The site should be graded and maintained such that
surface drainage is directed away from structures and the top of slopes into swales or other
controlled drainage devices. Roof and pavement drainage should be directed into conduits
that carry runoff away from the proposed improvements.

In the case of basement walls or building walls retaining landscaping arcas, a water-
proofing system should be used on the wall and joints, and a Miradrain drainage panel (or
similar) should be placed over the waterproofing. The project architect or civil engineer
should provide detailed specifications on the plans for all waterproofing and drainage.

Underground utilities should be leak free. Utility and irmgation lines should be checked
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil
movement could occur if water is allowed to infiltrate the soil for prolonged periods of
lime,

Landscaping planters adjacent to paved areas are not recommended due to the potential for
surface or irrigation water to infiltrate the pavement's subgrade and base course. We
reconunend that subdrains to collect excess irrigation walter and transmit it to drainage
structures or impervious above-grade planter boxes be used. In addition, where
landscaping is planned adjacent to the pavement, we recommend construction of a cutoff
wall along the edge of the pavement that extends at least 6 inches below the bottom of the
base material

Grading and Foundation Plan Review

Geocon Incorporated should review the grading, foundation, and wall plans for the project
prior to final design submittal to determine if additional analysis and/or recommendations
are required.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

The firm that performed the geotechnical investigation for the project shauld be retained to
provide testing and observation services during construetion to provide continuity of
geotechnical interpretation and to check that the recommendations presented  for
geotechnical aspects of site development are incorporated during site grading, eonstruction
of improvements, ard excavation of foundations. If another geotechnical fitm is selected to
perform the testing and observation services duting coustruction operations, that finu should
prepare a letter indicating their intent to assume the résponsibilities of project geotechnical
engineer of record. A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firmy should provide revised recommendations coxcerning the
geotechnical aspects of the praposed development, or a writien acknowledgement of their
cancurrence with the recommendations presented in aur report. They should also pertorm
additional analyses deemed necessary o assume the role of Geotechnical Eugineer of
Record. S

The recommendations of this report pertain only to the site investigated and are based upon -
the assumption that the soil counditions do not deviate from those disclosed 1n the
investigation. If any vaiations or undesirable conditions are encountered during
construction, or if the proposed construetion will differ from that anticipated herein, Geocon
Incorporated should be notified so that supplemental recommendations can be given. The
evaluation or identification of the poteatial presence of hazardous or corrosive matetials was
not part of the scope of services provided by Geocon Incorporated. -

This report is issued with the understancding that it is the responsibility of the awner, or of his
representative, to ensure that the infermation and recommendations contained. herein are -
brouglt to the attention of the architect aud engineer fot the project and incorporated inte the
plans, and that the necessary steps are taken to see that the contractot and subcontractors
carry out such recomnendations n the field. :

The findings of this report are valid as of the present date. However, changss in the
condlitions of & preperty can oceur with the passage of time, whether they are due to naturaf
pracesses ar the warks of man on this of adjacent properties. In addition, changes i'_u_é
appticable or approptiute standards may oceur, whether they result from legislation or the
broadening of knowledge. Accordingly, the findings of this report may be invatidated wholly
or partially by changes outside our control. Therefore, this report is subject ta l‘CVicW and
should nat be retied upen after a period of tuee years. - S

Project No. 07465-32-03 February 3, 2015
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/ PROPOSED GRADE

1[“,"

R LIMITS OF
REMOVAL
FORMATIONAL MATERIAL
NOTE:
SLOPE OF BACKCUT MAY BE STEEPEMNED WITH THE APPROVAL OF THE SOILS
ENGINEER WHERE BOUNDARY CONSTRAINTS LIMIT EXTENT OF REMOVALS
NO SCALE

CONSTRUCTION DETAIL FOR LATERAL EXTENT OF REMOVAL
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SEE DETAL BELOW

BEDROCK

MNOTE: FINAL 20 OF FIPE AT CUTLET
EHALL BE HON PERFODRATID

& OF E° DA PERFORATED
SUBDRAN PPE

NOTES:

1... SUBIDRAN PIPE SHOULD BE 64NCH NINSIUM DUNETER, PERFORATID, THICK WALLED SCHEOULED
49 PV, SLOPED TO DRAIN AT | PURGENT MNIMUM AND CONNECTED TO STORM DRAN 5YSTIM OR

APPRIOAED OUTLET.

2. WHERE SUBDRAIN PIPE EXCEEDS 1,000 FEET N LENGTH, THE DOWNSTREAM (LOWEST FORTION)
1.000 FEET SHOULD DE INCIEASED TG 8 INCHES DIAMETER SCHEDULE 40 PVC PPE NO SCALE

P CURIC FEEY | FOOT OF OPEN
GRADED GHAVEL SURROUNDED BY
NUEAF] 140HC (OR EQUIVALENT)
FLTER FADSC

TYPICAL CANYON SUBDRAIN DETAIL
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ASSUMED CONDITIONS :

SLOPE HEIGHT H = 75 feel
SLOPE INCLINATION 2 : 1 (Horizontal : Vertical)
TOTALUNIT WEIGHTOFSOIL 7y, = 130 pounds per cublc fool
ANGLE OF INTERNALFRICTION ¢ = 30 degrees
APPARENT COHESION C = 400 pounds per square lool
NO SEEPAGE FORCES

ANALYSIS :

Vb = 'Yt"(fﬂ EQUATION (3-3), REFERENCE 1

s = _g:r; EQUATION (3-2), REFERENCE 1
1
Ao = 14 CALCULATED USING EQ. (3-3)
Nef = 40 DETERMINED USING FIGURE 10, REFERENCE 2
FS = 16 FACTOR OF SAFETY CALCULATED USING EQ. (3-2)
REFERENCES :

1. Janbu, N., Stablily Analysis of Slopes with Dimessionless Parameters. Harvard Scil Mechaniks,
Serlos No. 46, 1954

2. _Janku, N, Discussion of JM. Bell, Dimensiosless Parametars for Homogeneous Earth Slapes.
Jounal of Soll Mechanics and Foundation Design, No, SME, November 1967,

SLOPE STABILITY ANALYSIS - FILL SLOPES
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ASSUMED CONDITIONS :

SLOPE HEIGHT H = Infinke

DEPTH OF SATURATION Z = 3 fest

SLOPE INCLINATION 2 : 1 (Horizontal : Vertical)
SLOPE ANGLE I = 266 degrees

UNIT WEIGHT OF WATER Y, * 624 pounds per cubic foot
TOTAL UNIT WEIGHT OF SOIL Y, = 130 pounds per cubic foot
ANGLE OF INTERNAL FRICTION ¢ = 30 degrees

APPARENT COHESION C = 400 pounds per square foot

SLOPE SATURATED TO VERTICAL DEPTH Z BELOW SLOPE FACE
SEEPAGE FORCES PARALLEL TO SLOPE FACE

ANALYSIS :

fSe C+ (- Zceos'itand _ 3,

Y, Z sin i cos i

REFERENCES :

1......Haofell, R. The Stabilty of Slapes Acled Upon by Pavalal Sespagoe, Proo.
Second Intomatonal Conference, SMFE, Rotterdam, 1948, 1, B7.62

2. Skemplan, A. W., snd F.A. Delory, Stebiily of Nafural Siopes in London Clay, Proc.
Fourth International Conference, SMFE, London, 1957, 2, 37881

SURFICIAL SLOPE STABILITY ANALYSIS - FILL SLOPES
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APPENDIX A
LOGS OF EXPLORATORY TRENCHES,
SMALL-DIAMETER BORINGS AND AIR-TRACK BORINGS
PERFORMED BY GEOCON INCORPORATED (2005)
FOR

HARMONY GROVE VILLAGE SOUTH
SAN DIEGO COUNTY, CALIFORNIA

PROJECT NO. 07465-32-03
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HOTE: THE LOG OF SURSLIRFACE CONDITIONS SHOWN MIRIION APPLES ONLY AT THE SPDCSFIC DORING OR TRENCH LOCATION AND AT THE DATE NDICATED.
IT 15 HOT WARRANTED TO BE REPRESUNTATIVI OF SURSLIRFACE CONUITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. 07465-32-01

. |& TRENCHT 6 Fu=| & oF
nerTH 8 = SOL I gg g e
n SAVPLE g = &G g
ol w g : arss | Eley (MSL) 60T DATE COMPLETED _03-17-2008 gg 42 | &
=
g EQUIPMENT JD 555 TRACK HOE g 2 E 8
g MATERIAL DESCRIPTION
ER5 COLLUVIUM
L. 1 i 1 Loose, moist, dark brown, Silty SAND R
|
L o ) E
: B M
| |_I
- — I l | -
= 4 - —l &J'— —————————————————————————————————— R . L.
/ SHIY, s, reddish brown, Sandy CLAY
- - / a -
o . /
* GRANITIC ROCK
- . -+ " r - : ? e AeS, £
TRENCH TERMINATED AT 7 FEET
Figure A-6, 074653201 6P
Log of Trench T 6, Page 1 of 1
SAMPLE SYMBOLS [] . saveuma unsuccessen I _ stanoano peneTRATION TEST B . oane sarLe UNDISTURBED)
I .. esrumsen or G sanme . CHUK SAMPLE ¥ . WATER TABLE OR SEEPAGE

MOTE: THE LOG OF SUBSURFACE CONDITIONS SMOWN HEREON AILES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED,
IT 55 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSLINE ACE CONDITIONS AT OTHER LOCATIONS AND TRES



PROJECT NO. 07465-32-01

TRENCHT 7 Zy~ =
o | s | € | - 2ie| B | 52
" w3 B s | eev sy eos DATE COMPLETED  0347-2005 é::ng 8BS | &
reet g 5| wsen O — T ﬁgd £ | 8
g EQUIPMENT JD 555 TRACK HOE B==| o
MATERIAL DESCRIPTION
s T ALLUVIUM
L = ‘ ’ l Loase, maist, dack beown, Silty SAND, with trace clay L
L, i A
. | 1
- 4 - Ayl s
B i i-
L, - ! i l L
e 14 L
14 1 : i:. L
L] T !
el R i
- 10 | j | =
e o 114 .
b
- 12 - i -
| i }“u
- o | {-i =
.- ) i \
~ 14 - 'k I I
- B : {{ ~Beocomes medium dense and brown below 15 feet =
- 16 - Ii! 1
i - !. I_] -Serarchied fresh granitie mck wi a7, X eract?) I3
TRENCH TERMINATED AT 17.5 FEET {Limit of backhos)
Figure A-7, 04653201 6P
Log of Trench T 7, Page 1 of 1
(] .. sampunG unsuCCESSFE B . STan0ARD PENETRATION TEST B . ornve saweLe NS TUTREED)
el o B .. osTunReD or BAG SAWLE N . crieecsavete ¥ . WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES OnLY AT THE SPECIFIC BORNG OR TRENCH LOCATION ARD AT THE DATE INDICATED.
1T 15 NOT WARRANTED TO BE REPRESINTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TNES,



PROJECT NO. 07465-32-01

= E TRENCHT 8 ég » WE
CEPTH 8 =] s= 5 %-—r [
= 3 3] e | mev MSL) 614 DATE COMPLETED  0347-2005 | £ & &S BE
PEET e £ |5] wses L e . SR S gg g&- gg
- % EQUIPMENT JD 555 TRACK HOE .
MATERIAL DESCRIPTION
i (T ALLUVIUM
L 1 l-i Loose, moist, dark beown, Silty SAND, with trace elay !
o
- 2 - I I; -
o th :
. g 1 g
bl fi
b J ; } 'l L.
= B - : i ! i -
- -t _:{'II -
= ¥ l i l L
- 1 L
- 10 - y t I IR
= Al 1 I‘ -Becomes monled gy and beown with increase in cliry contont bebow 11 foet
._| i A
- 12 2l : L
- i : | | B
.. 1
- 14 - 1. i | =
ALt I
i ] ! :] -Some 4-inch sagular gravel present below 155 feet
= 168 - i l | -
= -l : {: -
" TRENGH TERMINATED AT 18 FEET
Figure A-8, 124653201 0P
Log of Trench T 8, Page 1 of 1
SAMPLE SYMBOLS [ .. samuns uresuccessu I - srasoano renETRATION TEST B .. crive saueLE UNCISTURBED)
ﬂ o DISTUREED OR BAG SAMPLE N e saveLe Y . WATER TADLE Oft SEEPAGE

NOTE: THE LOG OF SUSSURF ACE CONDITIONS SHOWN HEREON APPUES OMLY AT THE SPECIFIC BORNG OR TRINCH LOCATION AND AT THE DATE INDICATED.
17 15 KOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIVES.




PROJECT NO. 07465-32.01

Log of Trench T 9, Page 1 of 1

g TRENCHT 9 u=| & a
cEPTH § < é? -~ | 8%
& sweE | 3|2 i & gh, =1
- "o, g GASS | ELEV. (MSL.) 641" DATE COMPLETED  03-17-2005 g )_g 35
EQUIPMENT JD 555 TRACK HOE 2 &
L 4 MATERIAL DESCRIPTION
“¥3% COLLUVIUM
E i : )/{ Loose, moist, reddish brown, Siliy/Clayey SAND
P
-1 |
= - FP
- 4 - ?4 SMASC “Hecomses medium dense to dense below 4 foet
L. 4 g ﬁ
A *,I,
- & -~ ﬁ ] -Becomes dense and damp below 6 feet '-
)4 /j ~Difficult trenching below 7 feet
= -4 / -
Lt ol 4494
e GRANITIC ROCK
| : 0CK
TRENCH TERMINATED AT 8.5 FEET
Figure A-9, 074855201 G

SAMPLE SYMBOLS

[ _ saweuna wisucenssie
B . s1umeeD cr bAG sAMnLE

K] .. stwsnusn pesierranon Test
N . crumacsmeie

B .. o sanpLe oS TURDED)
Y . WATER TABLE OR SEEPAGE

HOTE: THE LOG OF SURSURFACE CONDITIONS SHOWN HEREON AFPLIES ONLY AT THE SPECIH IC BORNG OR TRENCH LOCATION AND AY THE DATE INDICATID

1T 15 HOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITEONS AT OTHER LOCATIONS AND TNES




PROJECT NO. 07465-32-01

" ﬁ TRENCHT 10 ém - W E
P e g | By g % w 5 L
= w. | 8 8|« | gLev.ust) et DATE COMPLETED 03472005 | £ S la
FeEET £ [5] == _— — 923 2z | 8
€ EQUIPMENT JD 555 TRACK HOE Ee®| S
h MATERIAL DESCRIPTION
0 10T ALLUVIUM
= © T i ] Loose, moist i wel, dark beawa, Silty SAND, with some clay .
o
- 2 - I I] -
Stk |
F % l! i -Minor seepage at 4 feet .
L A -::-_ }1' B
= § - é [ “Becomes modium dense, motted brown and griy below 6 feet o
] |
e il ]
G 1) B
T10-1 ﬁ;' i oo | 129
- 10 i t [ I
L - 1 f ] -Becomes densc al 11 feel =
S A ik
+ T GRANITIC ROCK
a =t ak ROCK
TRENCH TERMINATED AT 13 FEET
Figure A-10, OPALE-201 6P
Log of Trench T 10, Page 1 of 1
SAMPLE SYMBOLS 0] - saeuna insuccessna ] .. s1anoaso PENETRATION TEST B .. orvE P usoETURRED)
B . oisTURBED OR 8AG SAWALE A . chume swere Y .. WATER TAILE OR SULPAGE

NOTE: THE LOG OF SUBSLIRFACE COMDITIONS SHOWN HEREON APPLIES ONLY AT THE SFECIFIC RORNG OR TRIMNCH LOCATION AND AT THE DATE INOICATED.
IT 18 NOT WARRANTED T0 BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIES




PROJECT NO. 074685-32-01

. |s TRENCH T 11 3y | & ¢
oEPTH 8 | (- g‘u'. 5~ | &
w | swme | S § B a3 | B &
o | M 2 AT | ELEV.(MSL) __ 63t DATE COMPLETED _03-17-2005 r;,gzg ag | &
5 |3 s = - |& ﬁ @ E Z0
& EQUIPMENT JD 555 TRACK HOE g o
MATERIAL DESCRIPTION
itk ARE ALLUVIUM
.. ] | ! | Loose, maist, durk brown, Stlty SAND, with trace clay |
g
= 2 = ! {-E =
v
- - 'r{ 'I -
L - . | lll L
o -
- § = | I.l- - L
5 = ]I— ‘ } -
= § - ! { [ -Bocomes medium dense and mottled browm and gray below 8 feet -
"
X 1 } | ]‘ L
- 10 1 v " =
I
+ GRANITIC ROCK
2 4 ' ; + y Highly weathered, gray, moderately weak GRANITIC ROCK B
- 14 [~
TRENCH TERMINATED AT 14 FEET
Flglll'ﬂ A-11, 07465-22-01,GP)
Log of Trench T 11, Page 1 of 1
SAMPLE SYMBOLS 0 - s uesucoessn ] . s7ANDARD PENETRATION TEST W - cewnvE SanpLE (UNDISTURBED)
B . cisrumsun o 1aG SaNPLE N . o sanms ¥ . WATER TABLE OR SEEPAGE

NHOTE THE LOG OF SUBSURFACE CONDITICRS SHOWNM HEREON APPLES ONLY AT THE SPECIFIC DORING OR TRENGH LOCATION AND AT THE DATE INIRCATED
1T 1S HOT WARRANTED TO B REPRESENTATWVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO, 07465.32.01

,_ I‘}’_, TRENCHT 12 Zu=| & .
EPTH § =] n £2 o E
21w | B 8| s | e ust) e DATE COMPLETED _ 03-17-2005 ég ag EE
. gEe| & | =3
5 EQUIPMENT JD 555 TRACK HOE
R MATERIAL DESCRIPTION
0 (B5? ALLUVIUM
L 4 1 i 1 Loose, moist, dark brown, Silty SAND, with some clay L
.. | !
2 4 F { ' .
-+ 1
- 4 - ! Il -
= — :‘ l: L2
- & - by s
1

e W -t B
s A i i: )
- 10 = N :_l_ .
b - l 11 -
- 12— : } : «Becomnes medium dense and motthed broom and gray below 12 feet =
L - e i
2 -ab = ill L
=ho = TRENCH TERMINATED AT 16 FEET
Figure A-12, 07465-12.01,GP)
Log of Trench T 12, Page 1 of 1

SAMPLE SYMBOLS UJ .- sawung uwsuccessin N . sravoss0 PenETRATION TEST B . orrE savpe unosTURIED)

B .. osTuRsED OR BAG SAMALE A . cluac savee ¥ .. WATER TAULE OR SETPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPTICIFIC DORING OR TRIENCH LOCATION AND AT THE DATE INDICATED.
T 15 HOT WARRANTED T0 DE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHIR LOCATIONS AND TS




PROJECT NO. 07465-32-01

T | e | § 5] 22 25| 5 | b
- o g S| o= | ElEV. (MSL) __ 649 DATE COMPLETED _03-17-2005 E % 8¢ | 2
Gl e S — Egg E" 23
= % EQUIPMENT JD 555 TRACK HOE (3 o
MATERIAL DESCRIPTION
F R B ALLUVIUM
L. . T { | Loose, moist, dark brown, Silty SAND g
| |
IR ‘:I'.i-'l s
o o
kel 'I [ I -
Sl |
r b—
= l{l
RN |
il (31 SM
L 1 |
T
- 10 = lI_I I
be o o i1 1
i
- 12 - [l | -
8 Kl £ 11 X
L :} | i
L | [‘i“ -Becoases mottled beown and gray below 15 feel |
451
BT h‘-f" i GRANITIC ROCK
Figure A-13, 674653201 G
Log of Trench T 13, Page 1 of 1
SAMPLE SYMBOLS [ .. sammumnc unsuccesseu !] . STANDARD PENETRATION TEST I . ORIVE SAMPLE (UNDISTURSED)
B DISTURBED OR 840 SAMPLE W oo samne Y . WATER TABLE OR SETPAGE

NOTE: THE LOG OF SUBSURFACE COMOIMIONS SHOWM HEREON APFUIES ONLY AT THE SPECINC BORING OR TRERCH LOCATION AND AT THE DATE INDICATELD.
1785 NOT WARSLANTED TO BE REPRESENTATIVE OF SUSSURFACE CONTITIONS AT OTHEI LOCATIONS AND TIVES.




PROJECT NO. 07465.32.01

- § E TRENCHT 14 éﬂﬂ & | o
N SAMPLL g ek 5 E g b EE
o 1 ? e | ELEV-(MSL) 662 DATE COMPLETED _ 03-17-2005 é ta § 8¢ gg
e - E -
3 § EQUIPMENT JD 555 TRACK HOE g 3
| MATERIAL DESCRIPTION
. LA COLLUVIUM
bl ! /l"/l, Loose, maist, dark brown, Silly/Clayey SAND (§
951
. - ﬁ ) & -i;" 2
e . fb 8
L~ 3 4¥2 [
,r%, SMSC
~ 1 114t —/' % -Becomes dense and beown below 7 feet = vasé 8
A4
= - ﬂ/}’ Very difficelt trenching below 9 feet e
= 10 .’j:',l !.z’[f
PRACTICAL REFUSAL AT 10 FEET
Figure A-14, 1148.53.01.00
Log of Trench T 14, Page 1 of 1
SAMPLE SYMBOLS [] ... saeunG LnsuccessFuL I . sravoano reseTrRATION TEST B .. oRive SasPLE (UNDISTURRED)
I8 osTurneD or naG saupLe . CHUINK BAWALE ¥ .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSLIRFACE CONTHTIONS SHOWN HEREON APPLES ONLY AT THE SPEGIFIC BORNG OR TRENCH LOCATION AND AT THE DATE INDICATID.
1T 15 ROT WARRANTED TO 88 REPFESINTATIVE OF SUBSURF ACE CONDITIONS AT OTHER LOCATIONS AND TVES



PROJECT NO. 07465-32-01

" g TRENCHT 15 §§E §n " g
i SAMPLE § F| = g -
-] B B 2 e | ELEV.(MSL) __ 658  DATE COMPLETED _03-17:2005 E'&Eb &g gé
2 =0
3 & EQUIPMENT JD 555 TRACK HOE L o
MATERIAL DESCRIPTION
"8 TVF ALLUVIUM
8 ! | { | Loase, moist, dark brown, Silty SAND L
Y | I-_l L
1]
- 1 rlv I =
T 4 -l I { | s“ [~
L = l 1 | &
1
1
- 6 o | r | L
E | L
- GRANITIC ROCK
s & *+ + . Highly weathered, brown, moderaiely weak GRANITIC ROCK i
-+
i TRENCH TERMINATED AT 9 FEET
Flgure A-15, TG3-33-01.GIN
Log of Trench T 15, Page 1 of 1
SAMPLE SYMBOLS [ - sawunc nesocessen I - srnwm peneraanon TesT B oo saume unosTURSED)
B .. csmumesen o 80 sanrLe N . ok same Y . WATER TASLE OR SEEPAGE

NOTE THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPUES ONLY AT THE SPECFIC

BORNG
TS NOT WARRANTED TO I REFPRESENTATIVE OF SUBSUIRFACE COMDITIONS AT OTHER LOCATIONS AND

OR TREMNCH LOCATION AMO AT THE DATE MNOICATED.
TIMES



PROJECT NO. 07465-32-01

E TRENCHT 16 ém =| & o £
o e [ § [ 2 35| §s | 22
= wo | 8 |2] o0 | eLev.usL)  es3 DATE COMPLETED _ 03-17-2008 E’“ gg 2
FEEY 5 8 uses) Pt B ot E E' § E.‘ 4
5 EQUIPMENT JD 555 TRACK HOE S o
MATERIAL DESCRIPTION
» ;// COLLUVIUM
- - f // Loose, moist 10 wet, reddish brown, Clayey SAND L.
/A
L 9 4 f// SC 4
o
- 2 2 2.7
- # GRANITIC ROCK
i & o + Highly weathiered, ta, moderately weak to moderately stong GRANITIC =
T16-1 * + ROCK
+ e
fy " + +
L # +++ Slight seepage a1 6 fioed E
4
S L o .
t }
’ e TRENCH TERMINATED AT 8 FEET
Figure A-16, 07446-5201.0P)
Log of Trench T 16, Page 1 of 1
SAMPLE SYMBOLS [] .. sasmme unsuccessru l} . STAMDARD PENETRATION TEST B . carr saweie unosTuRtED)
. g 1URBED OR BAG SAMPLE Al . cimac savein ¥ . WATER TABLE OR SEERAGE

HAOTE: THE LOG OF SUSSURF ACE CONDITIONS SHOWN HEREON APPUIES ONLY AT THE SPTCIFIC DORING OR TRENCH LOCATION AND AT THE DATE INDICATED
IT 15 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHIR LOCATIONS AND TIMES




PROJECT NO. 07465-32-01

DEFTH g <| sow 53- z g o g
i SAMPLE 2 1El s w §E
— . ELEV. (MSL.) 689" DATE COMPLETED  03-17-2005 % al | @
- [ S —— o & w @ B g
EQUIPMENT JD 555 TRACK HOE a® e
L & MATERIAL DESCRIPTION
| I, | ALLUVIUM
B N T ! 1 Very koase, damp, brows, Silty SAND i
1

- 2 ;{;'.E - Minar caving below 2 feet =
- 4 [ }l P
4 i LY

‘ ¥ 4 GRANITIC ROCK
E _ A + 5 Highly weathered, tan, weak GRANITIC ROCK I
- 8 r

TRENCH TERMINATED AT 6 FEET

Figure A-17, 0146552.01.0R)
Log of Trench T 17, Page 1 of 1

SAMPLE SYMBG.S n .. BAMPLING UNSUCCESSFUL I] STANDARD PEMETRATION TEST . . DRIVE SANPLE (LINOISTURNED)

B _ oisnumsen or BAG smeLE A . oo sanee Y. . WATER TADLE O SEEMAGE

NOTE THE LOG OF SURSLISF ACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE QATE INDICATED.

IT 15 HOT WARRANTED TO BE REFRESENTATIVE OF

SUBSURFALE CONDITIONS AT OTHER LOCATIONS AND TIMES



PROJECT NO. 07465-32-01

v § E ) TRENCHT 18 §§§ %.., gg
o | e | F IE] o . £22| 5 | 23
o 2 ELEV.(MSL) _ 638 DATE COMPLETED 03472005 &| og ¥
FEET E 5] wen _0347-2005 E§ 3 § z
& EQUIPMENT JD 555 TRACK HOE afr= o
MATERIAL DESCRIPTION
S 7 COLLUVIUM
E 4 ! / A Derse, moist, mottled brown and gy, Clayey SAND, with trace gravel B
; A | -
[ * ek K '/','/
/A
= - { :// ¥ ~Very dense below 3 foet I
PRACTICAL REFUSAL AT 3.5 FEET
Figura A-18, 07465:3201.0P)

Log of Trench T 18, Page 1 of 1

D .- SANPLNG UNSUCCESSFLL

SAMPLE SYMBOLS
B .- oerunesn on A SAVPLE

I .. sTanousn penETRATION TEST
A . o saee

. - DRIVE SAVPLE JUNCISTURBED)
Y .. WATER TAELE OR SEEPAGE

HOTE: THE LOG OF BUBSURFACE CONDITIONS SHOWN HEREON APPLES ONLY AT THE SPECFIC DOMING O TRENCH LOCATION AND AT THE DATE INDICATED.
1T 5 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LDCATIONS AKD TIVES.




PROJECT NO. 07465-32.01

Log of Trench T 19, Page 1 of 1

. g TRENCH T 19 —_ 5
DEPTH 8 =] son 2 g k ~ | #2
n SAVPLE z X '5 5
L0 I CUASS | ELEV. (MSL) __ e’ DATE COMPLETED _ 03472005 | £ & E
(uscs) — o
5 wa § =0
EQUIPMENT JD 555 TRACK HOE == o
MATERIAL DESCRIPTION
. 11 COLLUVIUM
L i) 3{ i | Dexsse to very dense, damp, motiled gray and brown, Silty SAND, withsome |
} M gravel
- 2 1 ;_! ~Very diffscult trenchéng at 2 foet =
PRACTICAL REFUSAL AT 2.5 FEET
Figure A-19, 07463-32-01.08)

SAMPLE SYMBOLS [ _ amwune unsuocresrut

. ASTURBED CR NAG SANPLE

I - stasoano rereTrATION TEST B . e sawe s unosTUREED)

N onsesame

Y . WATER TABLE OR SEEPAGE

NGTE: THE LOG OF SUSSLIRF ACE CONDITIONS SHOWN MERZOM APPLES ONLY AT THE SPECFIC

OR TRENGH LOCATION AND AT THE DATE MNXICATED,

BORNG
1T 15 NOT WARRANTED 10 8 REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. 07465-32-01

. & TRENCHT 20 Zu=| & oE
ey | ™ g S| @ | pey (MsL) 6 DATE COMPLETED 0347200 |EG=| 8BS | &
= e I — |zé3| &7 | &
2 EQUIPMENT JD 555 TRACK HOE el (R
MATERIAL DESCRIPTION

[ T ALLUVIUM
. i 1 ! 1 Loose, moist, reddish beown, Silty SAND, with some clay I
e 2 o : :! -
R I | _

i 1_1
— B I{i =
- o ][l]i L
L & .. 1 4
e i}} !
ff ] 2k SM i
- - | {-l- L

th
- 10 - -'iil' "
=) 1 i‘ Ocassionsl 6-mch rock present below 11 feet 4

I. 1.
b ] 4 i

) !

Ay
14 1 iI E
]| _
o == TRENCH TERMINATED AT 16 FEET
535"??'”' h T 20, Page 1 of 1 iy

of Trenc , Page
SAMPLE SYMBOLS [_’ . SANPUNG INELCCESSFUL I] o STANUARD PENETRATION TEST l .. DRIVE SANPLE (UNDISTURBED)
B .. osTunseo or tag saure N . cran savee ¥ .. WATER TABLE OR SEEPAGE

NOTE: THE LDG OF SUBSLRF ACE COMNDITIONS SHOWN HEREON AFLIES OLY AT THE SPECIFIC BORNG OR TRENCH LOCATION AND AT THIE DATE INIICATED.
1F 15 ROT WAITRANTED T0 BE REPRESENTATIVE OF SUSSURF ACE COMDITIONS AT OTHER LOCATIONS AND TRES




PROJECT NO. 07465-32-01

[~ 4 .
> |& TRENCH T 21 § -~ > w?
oEPTH = 8 12| = E S;: 5
BAMPL -
ey | w g g Sus | erev.usy 72w DATE COMPLETED _ 03472005 Egb & §§
2 o}
i EQUIPMENT JD 555 TRACK HOE gee| & =
- MATERIAL DESCRIPTION
FREE S| TOFSOIL
d ] FHTN Loose dane beown, Silty SAND "
+ GRANITIC ROCK
L o - ++"‘ Highly weathered, gray, moderately weak GRANITIC ROCK |
+ o+
. - [T =
+ +
— 4 = + I—
- - I ‘ 4 ¥ «Becomes moderately stromg bedow § foet ?
4+
. TRENCH TERMINATED AT 6 FEET
Figure A-21, 65230169
Log of Trench T 21, Page 1 of 1
SAMPLE SYMBOLS [] .. sanremc unsuccessna 1 . stacano peneTRATION TEST B . oeove sawe unosTuRseD)
B .. osrunseo on 8aG sAWLE N . crne sanre ¥ . WATER TASLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HERECN APPLIES DALY AT THE SPPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT 15 NOT WARRANTED TO (Il REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTMER LOCATIONS AND TIVES.



PROJECT NO. 07485-32-01

é TRENCH T 22 éu o o
oo | 1 ] = i 5 |58
i HO. 2| &A= | ELEV. (MSL.) 656' DATE COMPLETED  03-18-2005 Eg I
ey (s —— - | d8g| & 2
% EQUIPMENT JO 555 TRACK HOE s B
MATERIAL DESCRIPTION
o FRE] COLLUVIUM
B il I | | Loose, moist, reddish brovn, Silty, fine to medium SAND, with trace clay L
14}
= 2 - ¥ I Ij =
s } i } .
"L
B $ | {l -
1] |
= - [ 1 [ =
; <Occasional 4-inch angelar gravel present below 6 feet
v 2. : I I ‘ ™
i o '::'_ {} -Becomes medium dense below 7 feet -
- 8 - _ ’ , | J6.inch fresh, gray, grasitic rock peesent at 8 feet (appears 1o be within i
— < matrix)
REFUSAL AT 85 FEET
Figura A-22, 07465320100
Log of Trench T 22, Page 1 of 1
SAMPLE SYMBOLS (] . sanpunG ursuccessFAR ) . sTavoaRD FENETRATION TRST B . ornE savPLE UNOISTURDED)
B .. osTurnmo or 1A sanm N . cravec savene ¥ . WATER TADLE Ot SEEPAGE

ROTE: THE LOG OF SUBSLIS ACE COMOIMIOMS SHOWN HEREON APPUES O0LLY AT THE SPECINIC BORMNG ON TRENCH LOCATION AND AT THE DATE MOICATED.
T 1S HOT WARFANTED TO BE REPRESENTATIVE OF SLBSUNFACE CONDITIONS AT OTHEM LOCATIONS ANO TNES.




PROJECT NO, 07465-32-01

& TRENCHT 23 ém,_. z g
e | B AE
" "o § cAss | ElEV (MSL) 669" DATE COMPLETED _os4s2005 [EbZ [ &9 s.*té
=~ .. s (GBS 22| S
EQUIPMENT JD 555 TRACK HOE =
MATERIAL DESCRIPTION
ks B COLLUVIUM
i 3 T { | Modium dense, moist, brown, Silty SAND, with trace gravel and clay .
"l
Lad | |
L y [ 1 l s
e 4 = I{] =
“ - ' |'| K
T23-1 |I ]
- 6 - Iyl L
e - --i. i b—
th -
- B - y j s l
H
L, 4 1y 8
-~ 10 - II | -
% f -|
B B I ’ i =
- 12 = :L#: -Becomes dense, damp with 3 1o 4-inch asgular gravel at 12 feet -
i 1 a2 ﬁ:-l-{‘-l " 1229 | 92
5 (L RY '
" PRACTICAL REFUSAL AT 14 FEET
Figure A-23, 07463-22.01.09)
Log of Trench T 23, Page 1 of 1
SAMPLE SYMBOLS [ . sawpung insisccessru I . stasoano reresrmanons st B - orove saus e unosTURRED)
B _ oisTurneo or 0aG sanme N conne samme ¥ _ WATER TABLE OR SEFPAGE
NOTE: THE LOG OF SLUSSURFACE COMDITIONS SHOWN HEREON APPUES ONLY AT THE SPECFIC BOMING OR TRENCH LOCATION AND AT THE DATE BOICATED.

IT 55 NOT WARIANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHEI LOCATIONS AND TIMES.



PROJECT NO. 07485-32.01

i TRENCHT 24 2 -
s |, | & THEA
rh SAWLE = ) z &% B 'é
e | w0 | B [B] o | mevousty) _emz DATE COMPLETED _03-18-2005 Egg 82 | &
g [uses) EI ‘5'(" é, g = §
EQUIPMENT JD 555 TRACK HOE @
b MATERIAL DESCRIPTION
» KTy ALLUVIUM
s il -;!/ Loose, moist, dark beown, Sily/Clayey SAND L
3 &4
L & x4 L
2 %
P 2ol [
;{“‘ 12| | swse
- ‘ — /'{'/l/ -
| | _
g
s S i aied| R R NN SRy SR PR P A I I Ry SR PR [l ||| S
IS ?/ﬁ Louse to mediten dense, moist, roddish brown, Silty, fine to medisn SAND, | '
g - with clay
el /Xﬁ .
o M/rx _
g ﬁ L
= 14 = jj/x L
& - ,’/ -Becoenes damp and light brown at 15 feet ~
ey 3 GRANITIC ROCK /
TRENCH TERMINATED AT 16,5 FEET
Figure A-24, 074659291.G8)
Log of Trench T 24, Page 1 of 1
LE SYMROLS [] .. saruing inesuccESFUL I . srasnano PENETRATION TEST B . oane sanPLE UNDETURBED)
.. IRSTURBED OR BAG SAMMLE ﬂ .. CHLNE SAVIPLE Y . WATER TABLE OR SEEPAGE

ROTE: THE LOG OF SUNSLIRFACE CONDITIONS S1E0WN HEREON APPUIES ONLY AT THE SPECIAIC BORMNG 0R TRENCH LOCATION AND AT THE DATE INDICATID.

1T 15 NOT WARRANTED TO BE RIPRESINTATIVE OF SLBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES




PROJECT NO. 07485-32-01

TRENCHT 25 - =
i § ge| & g
DEPTH 2 <| s g & g: P
eer | " 8l o | gley sty _ esw DATE COMPLETED _ 03-18:2005 E b% - E‘
scs) _— — | ¥’ o
é EQUIPMENT JD 555 TRACK HOE e | & 8
i MATERIAL DESCRIPTION
g | COLLUVIUM
L - ‘{i | Loose, moist, dark brown, Silty SAND, with some clay -
i, a4
! g 3 b
: =+ p GRANITIC ROCK
4 - 4 Highly weathered 10 moderately weathered, tam, weak 1o moderaicly weak B
X ; + GRANITIC ROCK
i ® TRENCH TERMINATED AT 4 FEET
Figure A-25, 07468-32:01,00)
Log of Trench T 25, Page 1 of 1
SAMPLE SYMBOLS [ - samrumg unsucerssna l] STANDARD PENETRATION TEST B . ornve saurLe UNDIETURBED)
B . ostusmeD on AG sawn e N . crumac same ¥ . WATER TABLE OR SEEPAGE

ROTE: THE LOG OF SUNSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SSTCIFIC BORING ORt TRENCH LOCATION AND AT THE OATE IKDNCATED,
1T 15 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT DTHER LOCATIONS AND TMVES.



PROJECT NO, 07465-32.01

i E TRENCHT 26 ém E e | wE
o [ e | § [E] oo 25| 3¢ | gx
w | 2 [8] ™ | eLev.msL) __ es2 DATE COMPLETED _osqs2008 | E02 | 3 g
FEET § 3| wees - | gdg §
% EQUIPMENT JD 555 TRACK HOE a &= o
L& MATERIAL DESCRIPTION
ERE COLLUVIUM
L, 1 i | Loase, moist, dark brown, Silty SAND 4
11
L 4 Al SM H
& [[' ~Abundant 3 1o 4 ingh 3
L o * =+ GRANITIC ROCK
g Highly weathered to moderately weathered, browm, moderately weak to
by . o + i + modermely strong GRANITIC ROCK H
2 = F
TRENCH TERMINATED AT $ FEET
Figure A-26, 07455320167
Log of Trench T 26, Page 1 of 1
SAMPLE SYMBOLS D) saumeo umsuccess I . stancuno peseTvamion vest I . conve sauetE unDSTURRED)
I . i rumsen om Bac sanLe N . oo sanme ¥ . WATER TABLE OR SEEPAGE

MNOTE: THE LOG OF SUBSUSFACE CONDITIONS SHOWN HEREOM APPLIES ONLY AT THE SPECFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT 15 NOT WARRANTED TO BE REPFESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIVES,



PROJECT NO, 07465-32-01

B . oisTunBeo or 80 SAMPE

N . crunx saure

. |8 TRENCH T 27 éa"' : | uE
nl;:rn SAMPLE ; S 5% gll-: g=
i | 2| oo | Erev.gusL) __eow DATE COMPLETED _ 03-18-2005 égs e §§

| | - i
= § EQUIPMENT JO 555 TRACK HOE Bed| &
MATERIAL DESCRIPTION
F o2 15 ALLUVIUM
s al 'F’“! Loose, moist, reddish brown, Silty SAND, with trace clay
P
o i
- 4 ll‘ L
] ([ :
1
L & [ i'l SM 5
]. ! ] -Becoenes medium dense o dense and damp with | to 2-inch gravel
C T 2 K i 164 | 128
[ P4
= g = ~|:I =
= £ }i: L
- 10 I!'I' e
) & l { | -Difficult trenching -
L 42 r + GRANITIC ROCK
Figure A-27, 07485.32.01.GP)
Log of Trench T 27, Page 1 of 1
SAMPLE SYMBOLS [ . sswumc nsuccessro I . sranoans rereTranion TesT B . crve saveLr anoes TumeED)

Y . WATER TABLE O BEEPAGE

NOTE: THE LOG OF SLIBSURIACE CONOIMONS SHOWN HEREON APPLIDS ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE SNOICATED,
IT 5 NOT WASSUNTED 10 BE REFRESENTATIVE OF SLIBSURFACT CONOITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO. 07485-32-01

. g TRENCHT 28 duc| & z
DEPTH bt g| e £z @ g
n | o| cnss E e wo 7
o MO g : ELEV. (MSL.) 620" DATE COMPLETED 03-18-2005 wa 2l z Y 3
e =0
- % EQUIPMENT JD 555 TRACK HOE a®=| @ d
" MATERIAL DESCRIPTION
wW7 ALLUVIUM
L 3] AA Loose, damp 1o nacest, very dark beown, SiloyClayey SAND 5,
s 1‘315
3. o ,ﬂ’i | I
-VX--)
& al P ¥ =
¢ A
= 4 - / J/L =
- DL AL | smsc 1
u%
& /1/ 4 -Hecomes moiss, brown, Clayey SAND, with trmee gravel a1 6 fect 3
L & o ’ L/I, L
A
E d i1y
+ GRANITIC ROCK
— i 15 ; S ROCK
TRENCH TERMINATED AT 10 FEET
Figum A-28, Q6853201 GPJ

Log of Trench T 28, Page 1 of 1

[7] .. sampumnG unsuccEsss L

SAMPLE SYMBOLS
g + DESTURRED OR BAG SAVPLE

I .. syanouro peneTRATION TEST
N . o savrs

B .. cenve samnce (UnDESTURRED)
Y . WATER TABLE OR SEEPAGE

HOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HERTON APPLES ONLY AT TME

OR TRENCH LOTATION AND AT THE DATR NDICATRD.

SPICEIC DORING
17 B NOT WATUANTED TO BE REPRESENTATIG OF SUNSUSFACE COMNDITIONS AT OTHER LOCATIONS AND TIVE S,



PROJECT NO. 07485-32-01

g g TRENCHT 29 z g ” % uE
DEPTH < on = l: E
wer | v | 8 g e | EEv.wsL) s DATE COMPLETED _03-18-200 §§§ 8¢ é;
- &
: g EQUIPMENT JD 555 TRACK HOE A
MATERIAL DESCRIPTION

I oL AK ALLUVIUM
2 il - ,}4 Loase, damp to mist, very dark beown, SileyClayey SAND o

oy
L 2 o ffi/f; i
P et % |

ALY

L o /j//!’ 1 | swsc f

gAY

Y4
- 8 - % -
e 4 40!

+ ; + GRANITIC ROCK
Figure A-29, 14853201 GPY
Log of Trench T 29, Page 1 of 1
SAMPLE SYMBOLS L] . sawpun unauccess ] . stasnso PENETRATION TEST B . ornE sauPLE s TURRED)
B8 . omTunnio on paG saumE N crescsnete ¥ . WATER TABLE OIt SEEPAGE

WOTE: THE LOG OF SUBSURFACE CORDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
1T 55 NOT WARSANTED TO BE REPAESENTATIVE OF SLBSURFACE CONDITIONS AT OTHER LOCATIONS AND TWES




PROJECT NO. 07465-32.01

> |8 TRENCHT 30 é,,, =| & " =
o | | 3 |5] 3k| 3z | &
—
= N T z ot | ELEv.(MSL) ey DATE COMPLETED _ 03182005 §§ 5| c¢ %E
5 [gf == et — |édE| & |8
EQUIPMENT JD 555 TRACK HOE =
MATERIAL DESCRIPTION
e 3 ALLUVIUM
& o AL Loose, moist, dark beown, SiltyClayey SAND 5
.| ,
5
" B e 4] | smsc
i
J §2%
i + ¥ GRANITIC ROCK
= = F Highly weathered, gray, weak to moderately weak GRANITIC ROCK L
+ 4
- 8 s
TRENCH TERMINATED AT 8 FEET
Figure A-30, 78853201 GP)
Log of Trench T 30, Page 1 of 1
SAMPLE SYMBOLS L] - saupune unsuccesseL I .. stmmano poverranion TeST B . oove saurE (UnoisTUREED)
I .. pesumesn or naG sampLE A . o saame Y . WATER TASLE OR SEEPAGE

NOTE: THE LOG OF SLRSURFACE CONDITIONS SHOWN HERDON APPLES ONLY AT THE SPECIFIC BORONG OR TRENCH LOCATION AND AT THE DATE INDECATED.
1T 25 NOT WARELNTID TO 0F REPRESENTATA OF SUBSURFACE CONGITIONS AT OTHER LOCATIONS AND TIMES,



PROJECT NO. 07465-32-01

& TRENCH T 31 Fuo £
— SAMPLE g S| son - g g; 4
st | g e Tocey | ELEV- (MSL) DATE COMPLETED _03-18-2005 _ g%ﬁ 8¢ %E
5 & - -
% EQUIPMENT JD 555 TRACK HOE ge) 8 °
L MATERIAL DESCRIPTION
2 )X COLLUVIUM
- . A Loose, damp, dark brown, Silty/Clayey SAND 1=
4
L 2 - # /%’ s
it
o F + GRANITIC ROCK
b i A ”+ + A Highly weathered, pray, weak GRANITIC ROCK 18
4
i TRENCH TERMINATED AT 7 FEET
Figure A-31, 074553201 80
Log of Trench T 31, Page 1 of 1
SAMPLE SYMBOLS D - s uisuccessr W . staonso PeneTRATON TEST I T T —
B . osrunees on Ao saee N casscsaes ¥ . WATER TABLE OR SEEPAGE

HOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORMNG OR TRENCH LOCATION AND AT THIT DATE INDICATED,
1T 15 NOT WARRANTED TO BE REPRESINTATIVE OF SUBSURFACE CONDITIONS AY OTHER LOCATIONS AND TIVES.



PROJECT NO. 07465-32-01

- g TRENCH T 32 é =| & WE
oo | e | 5 2] 13k
» SAMPLE = ; s [ 8o &
NO. ELEV. (MSL.) 680" DATE COMPLETED 03-16-2005 s o =
e £ 3] = e —ctea0s [Gas| 3 | §
g EQUIPMENT JD 555 TRACK HOE a==| o
MATERIAL DESCRIPTION
" qT] vl TOPSOIL
| + +#] I\ Loose, duve, beown, Silty SAND, with sravel '+
* GRANITIC ROCK
L T+ Moderately weathered, grry, moderately weak GRANITIC ROCK ]
2 o
" + + L
-
L 3 ¥+ = -Beoomes moderately strong bebow 1.5 feel
REFUSAL AT 4 FEET
Flgure A-32, o74es-3201.000)
Log of Trench T 32, Page 1 of 1
SAMPLE SYMBOLS [ .. savmume unavccessrn I] . STANOARD PENETRATICN TEST B .. orivE saupcE UnOBTURIED)
B .. o=TURBED OR BAG SAMPLE N . crumec saveie ¥ .. WATER TABLE OR SEEPAGE
NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APFUIES OALY AT THE SPECIFIC SORING OR TRENCH LOCATION AND AT THE DATE INOICATED,
T 15 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHIR LOGATIONS AND TIMES



PROJECT NO, 07465-32-01
g TRENCHT 33 Zwo " 7
| e | & [E] e 5 sle
ey | w0 g S| o | mev.msL) 728 DATE COMPLETED _03-18-2005 %g ¢ gé
-] =0
% EQUIPMENT JD 555 TRACK HOE i8| & 8
- MATERIAL DESCRIPTION
’ + =+ GRANITIC ROCK
E o L+ | Moderately wealhered, gray, moderately sirong GRANITIC ROCK s
+
-
R + + i
REFUSAL AT 25 FEET
Figure A-33, 07465301 69
Log of Trench T 33, Page 1 of 1
SAMPLE SYMBOLS [ - saveun uesuccesseu H] . s1anoanro reneTRATION TEST B . vevw saure nosTUREED)
B _ oesrumsen o sao sasete N _ o saume W . WATES TABLE OR SEEPAGE

NOTE THE LOG OF SUBSURFACE CONDITIONS SMOWN HEREON APPLES ONLY AT THE EFECFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED
1T IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES



PROJECT NO, 07465-32-01

- . |8 TRENCH T 34 éw.., | wE
SAMPLE § g 2 g 5 w g "5"
2 :
R (g Bl ouss | gev. sy 7 DATE COMPLETED _ 03-18-2005 Eg s 88 | &
3] v — -enmn hgl | = | 83
% EQUIPMENT JD 555 TRACK HOE & S
2 MATERIAL DESCRIPTION
IF TOPSOIL
- - = I 1 SM L
+ % GRANITIC ROCK
L & <& 5 '+ N Mademately to highly weathered, gray, moderssely wesk GRANITIC ROCK |
- = i + n
el &3 + 4 -Becomes moderately weathered to moderately strong below 3 feet
- 4 - i Y |
o
N i + + B
¢
> W + 4 1
+
Ly Fagh Y
@ +
REFUSAL AT 8 FEET
Figure A-34, 074853201 G
Log of Trench T 34, Page 1 of 1
SAMPLE SYMBOLS [ - samns wnsuccesz o I .. sTwmaro P TRATION TRST B . crevr saweE unosTURSED)
ﬂ..m-ruunmmmu n_mmlu ! — WATER TAELE OR SEtPAGE

NOTE: THE LOG OF SUBSURFACE CONCITIONS SEHOWN HEREON APFUES ONLY AT THE SPEGFIC BORING OR TIRENCH LOCATION AND AT THE DATE NOSCATED.
1T 45 NOT WARRANTED TO BE REPRESENTATVE OF SUBEURFACE CONDITIONS AT OTHER LOCATIONS AND TIVES,




PROJECT NO. 07465-32-01

TRENCHT 35 = 5
- 5 |5 Bug| £ | o2
SAMPLE _— - Z g
= 1 g g oues | EEvmsL) e DATE COMPLETED  03-18-2005 Eg a8y gg
zw 3
% EQUIPMENT JD 555 TRACK HOE gee | &
Ll 2 MATERIAL DESCRIPTION
T COLLUVIUM
. J 1 !-i Loase, damp, brow, Silty SAND I
e
A Ll i E
$ 3 [_I SM
1
L vl _I" l L
= 4 - NAN
g il GRANITIC ROCK
L Al “f'_ Highly weathered, grayish-brown, moderstely weak GRANITIC ROCK 1%
+
i ++* -Becomes modemicly weathered and moderately strong below 6 feet I’
s o Pt 3
L 8 -
REFUSAL AT 8 FEET
Figure A-35, O7465.3201.GRY
Log of Trench T 35, Page 1 of 1
SAMPLE SYMBOLS Gmmumm l] . STANDARD PENETRATION TEST ._mmznmsvuwsm
B3 _ osturnno or 640 saveue N . comnx sanme ¥ _ WATER TABLE OR SEEPAGE

NOTE THE LOG OF SUSSURFAGE CONDITIONS SHOWN MERECON APPUELS ONLY AT THE SPOCIFIC BORING OR TIRENCH LOCATION AND AT THE DATE INCICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVII OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES



PROJECT NO. 07465-32.01

Log of Boring B 1, Page 1 of 1

e g BORING B 1 ég.ﬁ & . gg
" swee 3| == 2u | 56
L CLASS s we &
Koy et g o | ELev.msL) _ e DATE COMPLETED _ 04-08-2005 Ea ot | 8%
Bl | EQUIPMENT SMALL DIAMETER (CME) €2 § °
¥ MATERIAL DESCRIPTION
53 ALLUVIUM
- J 1 { ' Loose to mediuns dense, moiss, dark brown, Silty SAND, with trace cliy i
e |
- 2 — l «Il -
RN 3 } !
{
L 3 - _.'| :-1 5
. El :I | _l -No recovery in sample L.
B1-1 I [ l | 10
- 6 - Ili .
b= - ] I‘I -
- SM
I.I I
- 8 - g i
| ¢
B [t _
= Itl ~No recovery in sample j+
Bi2 B 2
! ) I;I 5
3 I i ,
- 12 - i } L -
Ayl
L o { B
_‘1 {._|_
- 14 - L2 n | -
Tt GRANITIC ROCK
IS i peidy wesshered, dark grav, moderals ak GIRA u
BI-3 RING ' NATED AT 15 FEET 580
Flgura A-36, O74AS-32.01 GR)

SAMPLE SYMBOLS 0 - smuno uesucossona

- INSTUREED OR DAG SAPLE

I .. sranoano persTRATION TEST B _ orove sasse uscisTURBED)

N o samne ¥ WATER TABLE O SEEPAGE

NOTE: THE LOG OF SUBSURrACE

SHOWN HEREON APPLES ONLY AT THE SPECIFIC BOANG OR TIRENCH LOCATION AND AT THE DATE INDICATED.

1T 15 NOT WARRANTED TO DE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIES




PROJECT NO. 07485-32-01

Log of Boring B 2, Page 1 of 1

£ e S By g
DEPTH £ SO0 -2z oy g
» SAPLE 5 < ga P
"o 8| o= | mey (MSL) 660 DATE COMPLETED _ 04-08-2005 ég ¢ | a
FERT - (uscs) - |69g| & g
EQUIPMENT SMALL DIAMETER (CME) - -
2 MATERIAL DESCRIPTION
4] ALLUVIOM
L. = T l [ Loose o medium dense, modsl, reddish brown, Silty SAND, with trace clay =
T
5o H !
byt
L 4 | a
Fyl
T 1 :-[ L
L. -y sM Gravel present h
B2-1 I | ‘ | 12 1252 | 132
= [ e l I I -
IPR— ) |-1- L
{4
o d 5 i
n
- = NRK
. GRANITIC ROCK
s { LAl UATK QLY. TEsie Ty et ) RANI
7 B2-2 I BORING TERMINATED AT 10 FEET et
Figure A-37, 07448-32-01.0F)

SAMPLE s ] .. sampume unsuccessax

ﬂ - CHSTURBED OR RAG SAMIME

0] _ srasnano sereTrATION YEST
N . ok sans

W - orve savere unesTuRBED)
Y. . WATER TADLE Oft SEEPAGE

MNOTE: THE LOG OF

SLSLNF ACE COMDITIONS
1T 15 NOT WARRANTED TO BE REFRESENTATIVE OF SUDSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

SHOWN HERTEON APPLES ONLY AT THE SPEGIFIC BORING OR TIRENCGH LOCATION AND AT THE DATE MNCECATED.




PROJECT NO. 07465-32.01

Log of Boring B 3, Page 1 of 1

e BORING B 3 zu-lz | wp
o || na | ] 1| 25k | 5¢ Sk
os wo | B |B| @ | ELEv.(MSL) 668 DATE COMPLETED  04-08-2005 EE% ag
FEET E 3] wees _ ————| a3 | =&
& EQUIPMENT SMALL DIAMETER (CME) g==| o o
MATERIAL DESCRIPTION
il T ALLUVIUM
L '-ri 1 Loose 10 medium dense, moist, reddish brown, Silty SAND, with trceclay |
i
Sl |
L -?{ |'I 5
i
- 4 8| I | S
Ak
[ B3-1 'I‘i'l T T 36 | 173 | 154
=Rl _'| ii i
L 8 ( ;'i L
| ) -
il | ™
- 10 I"l' i
. = -Becomes dense with more clay 5
B3-2 I'_"|',| 56 107 | 213
= |2 _I.- |I -
M
5 | II L
.- i 1
- 14 | | | -
" :I j-ll -Heconses very dense L,
B3 I|| | 68 | 1249 | 139
L 16 :!'t [ -
[ |
P Al -
S [ B W+ + GRANITIC ROCK o
"~ BORING TERMINATED AT 19 FEET
Figure A-38, (17885.50.01 6P

SAMPLE SYMBOLS

[ .. sanmuma unsuccesssun
3 _ oistuennn or nAG s e

H] . s1asoarn peneTRATICN TEST
. CHUMK SAMPLE

B . onres sause UnossTUREED)

¥ WATER TADLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE

CORDIMONS SHOWN MEREON APPLIES ONLY AT THE SPECIFIC BORNG OR TRENCH LOCATION AND AT THE DATE INOIATID.
IT 15 KOT WARRANTED TO BE REFRESENTATIVE OF SLBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIES




PROJECT NO. 07465-32-01

BORING B 4 - =
@ " 5 r £ g€
CEPTH . < SO0 ﬂ o0 :
e 2 8| e | ey ust) 7oz DATE COMPLETED _ 04482005 | F 02 ﬁg EE
3| ween —— EAR Sy — & g gg
| EQUIPMENT SMALL DIAMETER (CME) -
MATERIAL DESCRIPTION
v COLLUVIUM
A & Very dense, damp, gray, Silty, fine 80 coarse SAND, with gravel I8
- 2 - =
- 4 < L
Y (oM | na | 103
- ﬁ - -
Bé2 M
- -
F 9 Bes (st | NA | 4
= 42 =
= 44 = =
i I GRANITIC ROCK #
BA-4 Highly weathered, dark brown, nsderately weak GRANITIC ROCK S04
= ‘la = =
h BORING TERMINATED AT 17 FEET
Flgure A-39, 074532010
Log of Boring B 4, Page 1 of 1
SAMPLE SYMBOLS [ .. saseung unsuccessi l-] STANDARD PENETRATION TEST . - DRIVE SANPLE (UNDISTURBED)
B .. isTussen on saAs saerE N . cruns saeee ¥ . WATER TABLE OR SEEPAGE

MHOTE THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECEI: BORING OR TRENCH LOCATION AND AT THE DATE INDICATED,
IT 15 NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES



PROJECT NO. 07465-32-01

Log of Boring B 5, Page 1 of 1

BORINGB 5 - =
| s | 8 [E] é?% 5 | 82
ey | 40 g Bf e | erev ust) s DATE COMPLETED _ 04-08-2005 EE ag g%
1 R — |gds| &~
& EQUIPMENT SMALL DIAMETER (CME) g==(a o
MATERIAL DESCRIPTION
e CRE) COLLUVIUM
L -.Iff 1 Very dense, desmp, brownish gray, Silty, fine to coaese SAND, wigh gravel |
L] | :
141
L 4 -l"f | H
ol "Jl %ﬂ .
i l_'ﬁr'bl [ sast | 73 | 21
L & = JJ' B
= - l {t S
.V-,h
- 8 — .1¢| -
- - ,;%1-1- B
- 10 = rp -
RS2 I__‘] ‘f!' gy10st| 1214 | %o
- - Li ]. M -
12 - 5t -
1N ! i%‘ -Becomes brown =
¥ i{‘“
- 14 = d. 3
T I 5
BS-3 I_fi.b. s2n1" | 1306 | 88
-~ 16 = ﬂ-_&‘i "
. [ ] S
i-fiﬂ
= 18 — qu -
" 7] Bs4 'JI‘I*‘) " st | 1078 | 66
B | -Heoomes densc -
L 2 2 iy :,%L -Becomes medium dense L -
el = GRANITIC ROCK 35"
\ i L Alsered, gr e o (% AT .
BORING TERMINATED AT 22 FEET
Figure A-40, O743532.01.GP5

SAMPLE SYMBOLS

[ .. sswrune usuccessru
Bl _ oerurnro or saG saumE

N _ stavosso peneTRATION TEST
N _ clarecsmeie

W - oanve s pvoisTURBED)
¥ WATER TAILD OR SEEPAGE

HOTE: THE LOG OF SUBSURFACE CONDRTIONS SHOWN HEREON APFLIES ONLY AT THE SPECIFIC BORSNG OR TRIENGH LOCATICN AND AT THE DATE INOICATED.
1755 NOT WARRANTED TO BE REPRESENTATIVE OF SUDSURFACE CORDITIONS AT GTHER LOGATIONS AND TINES.




PROJECT NO. 07465-32-01

©® -
. B BORING B 6 §3-_- Er w¥
DErTH Sisans 8 < SOR §§ gu-
| w | B 3 ocq | ELEV.(MSL) __ e DATE COMPLETED _ 04-08-2005 Ego 8g gg
3 é EQUIPMENT SMALL DIAMETER (CME) fre| & S
# MATERIAL DESCRIPTION
s 151 ALLUVIUM
L I | ' Viry ks to medinmn dense, moist, dark brown, Silty SAND, with tace chy |
1 i
- 2 - [ [l =
'QLi I
i I Ttl i
- 4 -1 ! { [ -
byl
s 1 861 'I_}l r 4
-~ 65 - { - "
ly 2 1 ‘ % SM
o p
= 8 - i Il s
- il ] Il -
o L _
B6-2 I ' ll -Becames mottled reddssh brown and gray 20
- 12 = 1! ! -
- — X i 5
-y GRANITIC ROCK
5 e '+* Highly weatherod, gray-green, moderately weak GRANITIC ROCK :
+
- I
i T | BORING TERMINATED AT 15 FEET S0/6”
Flgura A-41, 0746522-01.G
Log of Boring B 6, Page 1 of 1
SAMPLE SYMBOLS (] .. suvwrmna unsuocesarn I . s1anowso PereTRATION TEST I - cove sawee e TuReED)
B _ oaruesen or nas sawi e N _ chunk sawpie ¥ . WATER TAILE OR SEEPAGE

NOTE THE LOG OF SUBSURFACE CONDITIONS SHOWN MEREON APPUIES ONLY AT THE SPECFIC BORING O TIRENCH LOCATION AND AY THE DATE INDICATED.
IT 16 HOT WARRANTED TO BIE REPFRESENTATIVE OF SUBSURFACE CONCETIONS AT OTHER LOCATIONS AND TMES



PROMCTHOLOTAN - 32=1 HARMONY GROVE PROPERTY

AIR TRACK BORING AT-1
Elevation - 641 Feet (MSL)

'GEOCON

|
!

|

0.0 |

5.0

10.0

15.0

20.0

25.0

DEPTH (feet)
8
=

35.0

400

45.0

f T T ™mmmrTmTYT T "™ r rrrTrrTrrTrTrTrerTTrTeTTTTTT™T

50.0

55,0

|'

T T T

80.0 | |
0.0 10.0 20.0 30.0 40.0 50.0 60.0 7

DRILL RATE (seconds per foot)

o
(<]

AToolake FIGURE A'«‘z




PROJECT NO. 07465 - 32 - 01 HARMONY GROVE PROPERTY

AIR TRACK BORING AT-2
Elevalion - 650 Feel (MSL)

GEOCON

0.0 e T T T

5.0 |
10.0
15.0

[
|

20.0 ; !
|

30.0

DEPTH (feet)

ryorenrse

40.0

45.0

L e I

50.0

' |
20.0 30.0 40.0 50.0 60.0 70.0
DRILL RATE (seconds per foot)

o
o
S
o

ATos3.v FIGURE A-43




PROJECT NO. 07465-32 - 01
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APPENDIX B
LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the American
Society for Testing and Materials (ASTM) or other suggested procedures.

Selected disturbed bulk samples and relatively undisturbed chunk and ring samples were tested for in-
place dry density, moisture content, expansion potential and shear strength characteristics. The maximum
dry density and optimum moisture content of selected disturbed bulk samples were determined in
necordance with ASTM D 1557-78. Portions of the bulk samples were also subjected to remolded direct
shear tesis.

‘The results of our laboratory tests are presented in tabular and graphical forms hereinafter. The in-place
density and moisture characteristics are presented on the logs of the exploratory borings and trenches.

TABLE B-l
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY
AND OPTIMUM MOISTURE CONTENT TEST RESULTS

ASTM D 1557-91
Sample Maximum Optimum
N Description Dry Density | Moisture Content
i (pef) (% dry wt.)
T8-1 Dark brown, Silty, fine to medium SAND 1378 84
TI6-1 | Yellowish brown, Silty, fine to coarse SAND 122.8 12.8

TABLE B-ll
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
Moisture Content
Sample Dry Density Expansion
No. Before Test After Test (pefh) Index
(%) (%)
T8-1 8.5 18.5 117.8
T23-1 11.2 225 1059

Project No, 07465-32-01

May 2, 2005




SUMMARY OF DIRECT SHEAR TEST RESULTS

TABLE B-Ill

ol G, Dry Density Moisture Content Unit Cohesion Angle of Shear
p (peh) (%) (psh) Resistance (degrees)
T8-1 1244 8.0 425 33
T16-1 110.1 122 235 35

*Samples remolded to approximately 50 percent of maximum dry density 31 near opiimum moisiure coment,

Project No. 07463-32.01
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1.3

2.1

2.2

23

RECOMMENDED GRADING SPECIFICATIONS

1. GENERAL

These Recommended Grading Specifications shall be used in conjunction with the
Geotechnical Report for the project prepared by Geocon Incorporated. The
recommendations contained in the text of the Geotechnical Report are a part of the
earthwork and grading specifications and shall supersede the provisions contained
hereinafter in the case of conflict.

Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be
employed for the purpose of observing earthwork procedures and testing the fills for
substantial conformance with the recommendations of the Geotechnical Report and these
specifications. The Consultant should provide adequate testing and observation services so
that they may asscss whether, in their opinion, the work was performed in substantial
conformance with these specifications. It shall be the responsibility of the Contractor to
assist the Consultant and keep them apprised of work schedules and changes so that
personnel may be scheduled accordingly.

It shall be the sole responsibility of the Contractor 1o provide adequate equipment and
methods to accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans, If, in the opinion of the
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture
condition, inadequate compaction, adverse weather, result in a quality of work not in
conformance with these specifications, the Consultant will be empowered to reject the
work and recommend to the Owner that grading be stopped until the unacceptable
conditions are corrected.

2, DEFINITIONS

Owner shall refer to the owner of the property or the entity on whose behalf the grading
work is being performed and who has contracted with the Contractor to have grading
performed.

Contractor shall refer to the Contractor performing the site grading work.
Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer

or consulting firm responsible for preparation of the grading plans, surveying and verifying
as-graded topography.

Gl rev. 0772013
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2.5

2.6

27

3.1

Consultant shall refer to the soil engineering and engineering geology consulting firm
retained to provide geotechnical services for the project.

Soil Engineer shall refer to a California licensed Civil Engincer retained by the Owner,
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be
respongible for having qualified representatives on-gite to observe and test the Contractor’s
work for conformance with these specifications.

Engineering Geologist shall refer to a California licensed Engineering Geologist retained
by the Owner to provide geologic observations and recommendations during the site

grading.

Geotechnical Report shall refer to a soil report (including all addenda) which may include
a geologic reconnaissance or geologic investigation that was prepared specifically for the
development of the project for which these Recommended Grading Specifications are
intended to apply.

3. MATERIALS

Materials for compacted fill shall consist of any soil excavated from the cut arcas or
imported to the site that, in the opinion of the Consultant, is suitable for use in construction
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as
defined below.

3.1 Soil fills are defined as fills containing no rocks or hard lumps greater than
12 inches in maximum dimension and containing at least 40 percent by weight of
material smaller than % inch in size.

3.1.2  Soil-rock fills are defined as fills containing no rocks or hard lumps larger than
4 feet in maximum dimension and containing a sufficient matrix of soil fill 1o allow
for proper compaction of soil fill around the rock fragments or hard lumps as

specified in Paragraph 6.2. Oversize rock is defined as material greater than
12 inches.

3.1.3  Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet
in maximum dimension and containing little or no fines. Fines are defined as
material smaller than % inch in maximum dimension. The quantity of fines shall be
less than approximately 20 percent of the rock fill quantity.
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3.6

4.1

Material of a perishable, spongy, or otherwise unsuitable nature as determined by the
Consultant shall not be used in fills.

Materials used for fill, either imported or on-site, shall not contain hazardous matenials as
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9
and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall
not be responsible for the identification or analysis of the potential presence of hazardous
materials. However, if observations, odors or soil discoloration cause Consultant to suspect
the presence of hazardous materials, the Consultant may request from the Owner the
termination of grading operations within the affected area. Prior to resuming grading
operations, the Owner shall provide a written report to the Consultant indicating that the
suspected materials are not hazardous as defined by applicable laws and regulations,

The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This
procedure may be utilized provided it is accepiable to the governing agency, Owner and
Consultant,

Samples of soil materials to be used for fill should be tested in the laboratory by the
Consultant to determine the maximum density, optimum moisture content, and, where
appropriate, shear strength, expansion, and gradation characteristics of the soil.

During grading, soil or groundwater conditions other than those identified in the
Gieotechnical Report may be encountered by the Contractor. The Consultant shall be
notified immediately to evaluate the significance of the unanticipated condition

4. CLEARING AND PREPARING AREAS TO BE FILLED

Areas 1o be excavated and filled shall be cleared and grubbed. Clearing shall consist of
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made
structures, and similar debris, Grubbing shall consist of removal of stumps, roots, buried
logs and other unsuitable material and shall be performed in areas to be graded. Roots and
other projections exceeding 1% inches in diameter shall be removed to a depth of 3 feet
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to
provide suitable fill materials.
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4.2

4.3

44

Any asphalt pavement material removed during clearing operations should be properly
disposed at an approved off-site facility. Concrete fragments that are free of reinforcing
steel may be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3
of this document.

After clearing and grubbing of organic matter and other unsuitable material, loose or
porous soils shall be removed to the depth recommended in the Geotechnical Report, The
depth of removal and compaction should be observed and approved by a representative of
the Consultant, The exposed surface shall then be plowed or scarified to a minimum depth
of 6 inches and until the surface is free from uneven features that would tend to prevent
uniform compaction by the equipment to be used.

Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or
where recommended by the Consultant, the original ground should be benched in
accordance with the following illustration,

TYPICAL BENCHING DETAIL

Finish Grade

Connoommandad B giope To Be Such Tht
Sicughing Or Sikding |
Doos Nat Oceur

Saa Nota 1 Sea Nete 2

No Scale

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sulficiently wide o permit

complete coverage with the compaction equipment used. The base of the key should
be graded horizontal, or inclined slightly into the natural slope.

{2) The outside of the key should be below the topsoil or unsuitable surficial material
and at least 2 feet into dense formational material. Where hard rock is exposed in the
bottom of the key, the depth and configuration of the key may be modified as
approved by the Consultant,
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4.5

5.1

5.2

6.1

After areas to receive fill have been cleared and scarified, the surface should be moisture
conditioned to achieve the proper moisture content, and compacted as recommended in
Section 6 of these specifications.

5. COMPACTION EQUIPMENT

Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-stecl
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of
acceptable compaction equipment. Equipment shall be of such a design that it will be
capable of compacting the soil or soil-rock fill to the specified relative compaction at the
specified moisture content.

Compaction of rock fills shall be performed in accordance with Section 6.3,

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with
the following recommendations:

6.1.1  Soil fill shall be placed by the Contractor in layers that, when compacted, should
generally not exceed 8 inches. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading to obtain uniformity of material and moisture
in each layer. The entire {ill shall be constructed as a unit in nearly level lifts. Rock
materials greater than 12 inches in maximum dimension shall be placed in
accordance with Section 6.2 or 6.3 of these specifications.

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the
optimum moisture content as determined by ASTM D 1557-09.

6.1.3  When the moisture content of soil fill is below that specified by the Consultant,
water shall be added by the Contractor until the moisture content is in the range
specified.

6.1.4 When the moisture content of the soil fill is above the range specified by the
Consultant or too wet to achieve proper compaction, the sodl fill shall be acrated by
the Contractor by blading/mixing, or other satisfactory methods until the moisture
content is within the range specified.
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6.2

6.1.5

6.1.6

6.1.8

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly
compacted by the Contractor to a relative compaction of at least 90 percent.
Relative compaction is defined as the ratio (expressed in percent) of the in-place
dry density of the compacted fill to the maximum laboratory dry density as
determined in accordance with ASTM D 1557-09. Compaction shall be continuous
over the entire area, and compaction equipment shall make sufficient passes so that
the specified minimum relative compaction has been achieved throughout the
entire fill.

Where practical, soils having an Expansion Index greater than 50 should be placed
at least 3 feet below finish pad grade and should be compacted at a moisture

content generally 2 to 4 percent greater than the oplimum moisture content for the
material.

Properly compacted soil fill shall extend to the design surface of fill slopes. To
achieve proper compaction, it is recommended that fill slopes be over-built by at
least 3 feet and then cut to the design grade. This procedure is considered
preferable to track-walking of slopes, as described in the following paragraph.

As an alternative to over-building of slopes, slope faces may be back-rolled with a
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer
or similar equipment, such that a dozer track covers all slope surfaces at least
twice.

Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance
with the following recommendations:

6.2.1

6.2.2

Rocks larger than 12 inches bul less than 4 feet in maximum dimension may be
incorporated into the compacted soil fill, but shall be limited to the arca measured
15 feet minimum horizontally from the slope face and 5 feet below finish grade or
3 feet below the deepest utility, whichever is deeper.

Rocks or rock fragments up to 4 feet in maximum dimension may either be
individually placed or placed in windrows. Under certain conditions, rocks or rock
fragments up to 10 feel in maximum dimension may be placed using similar
methods. The acceptability of placing rock materials greater than 4 feet in
maximum dimension shall be evaluated during grading as specific cases arise and
shall be approved by the Consultant prior to placement.
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6.3

6.2.3  For individual placement, sufficient space shall be provided between rocks to allow

6.2.4

6.2.5

6.2.6

for passage of compaction equipment.

For windrow placement, the rocks should be placed in trenches excavated in
properly compacted soil fill. Trenches should be approximately 5 feet wide and
4 feet deep in maximum dimension. The voids around and beneath rocks should be
filled with approved granular soil having a Sand Equivalent of 30 or greater and
should be compacted by flooding. Windrows may also be placed utilizing an
"open-face” method in lieu of the wench procedure, however, this method should
first be approved by the Consultant.

Windrows should generally be parallel to each other and may be placed either
parallel to or perpendicular to the face of the slope depending on the site geometry.,
The minimum horizontal spacing for windrows shall be 12 feet center-to-center
with a 5-foot stagger or offset from lower courses to next overlying course. The
minimum vertical spacing between windrow courses shall be 2 feet from the top of
a lower windrow to the bottom of the next higher windrow.

Rock placement, fill placement and flooding of approved granular soil in the
windrows should be continuously observed by the Consultant,

Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with
the following recommendations:

6.3.1

6.3.2

The base of the rock fill shall be placed on a sloping surface (minimum slope of 2
percent). The surface shall slope toward suitable subdrainage outlet facilities. The
rock fills shall be provided with subdrains during construction so that a hydrostatic
pressure buildup does not develop. The subdrains shall be permanently connected
to controlled drainage facilities to control post-construction infiltration of water.

Roek fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock
trucks traversing previously placed lifts and dumping at the edge of the currently
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the
rock. The rock fill shall be watered heavily during placement. Watering shall
consist of water trucks traversing in front of the current rock lift face and spraying
water continuously during rock placement. Compaction equipment with
compactive energy comparable to or greater than that of a 20-ton steel vibratory
roller or other compaction equipment providing suitable cnergy to achieve the
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6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

required compaction or deflection as recommended in Paragraph 6.3.3 shall be
utilized. The number of passes to be made should be determined as described in
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional
rock fill lifts will be permitted over the soil fill.

Plate bearing tests, in accordance with ASTM D 1196-09, may be performed in
both the compacted soil fill and in the rock fill to aid in determining the required
minimum number of passes of the compaction equipment. If performed, a
minimum of three plate bearing tests should be performed in the properly
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing
tests shall then be performed on arcas of rock fill having two passes, four passes
and six passes of the compaction equipment, respectively, The number of passes
required for the rock fill shall be determined by comparing the results of the plate
bearing tests for the soif fill and the rock fill and by cvaluating the deflection
variation with number of passes. The required number of passes of the compaction
equipment will be performed as necessary until the plate bearing deflections are
equal to or less than that determined for the properly compacted soil fill, In no case
will the required number of passes be less than two.

A representative of the Consultant should be present during reck fill operations o
observe that the minimum number of “passes™ have been obtained, that water is
being properly applied and that specified procedures are being followed. The actual
number of plate bearing tests will be determined by the Consultant during grading.

Test pits shall be excavated by the Contractor so that the Consultant can state that,
in their opinion, sufficient water is present and that voids between large rocks are
properly filled with smaller rock material. In-place density testing will not be
required in the rock fills.

To reduce the potential for “piping"” of fines into the rock fill from overlying soil
fill matenial, a 2-foot layer of graded filter material shall be placed above the
uppermost lift of rock fill. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The
gradation of the graded filter material will be determined at the time the rock fill is
being excavated. Materials typical of the rack fill should be submitted to the
Consultant in a timely manner, to allow design of the graded filter prior to the
commencement of rock fill placement.

Rock fill placement should be continuously observed during placement by the
Consultant.
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7.1

7.2

7.3

7.4

7.5

7.6

7. OBSERVATION AND TESTING

The Consultant shall be the Owner’s representative to observe and perform tests during
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in
vertical elevation of soil or soil-rock fill should be placed without at least one ficld density
test being performed within that interval. In addition, a minimum of one field density test
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and
compacted.

The Consultant should perform a sufficient distribution of field density tests of the
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill
material is compacted as specified. Density tests shall be performed in the compacted
materials below any disturbed surface. When these tests indicate that the density of any
layer of fill or portion thereof is below that specified, the particular layer or areas
represented by the test shall be reworked until the specified density has been achieved.

During placement of rock fill, the Consultant should observe that the minimum number of
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant
should request the excavation of observation pits and may perform plate bearing tests on
the placed rock fills. The observation pits will be excavated to provide a basis for
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture
has been applied to the material. When observations indicate that a layer of rock fill or any
portion thereof is below that specified, the affected layer or area shall be reworked until the
rack fill has been adequately seated and sufficient moisture applied.

A settlement monitoring program designed by the Consultant may be conducted in areas of
rock fill placement. The specific design of the monitoring program shall be as
recommended in the Conclusions and Recommendations section of the project
Geotechnical Report or in the final report of testing and observation services performed
during grading.

The Consultant should observe the placement of subdrains, to verify that the drainage
devices have been placed and constructed in substantial conformance with project
specifications.

Testing procedures shall conform to the following Standards as appropriate:
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8.1

82

7.6.1 Soil and Soll-Rock Fills:

7.6.1.1  Field Density Test, ASTM D 1556-07, Density of Soil In-Place By the
Sand-Cone Method,

76.12  Ficld Density Test, Nuclear Method, ASTM D 6938-08A, Density of Soil
and Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

7.6.1.3  Laboratory Compaction Test, ASTM D 1557-09, Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound
Hammer and 18-Inch Drop.

7.6.1.4,  Expansion Index Test, ASTM D 4829-08A, Expansion Index Test.
7.6.2 Rock Fills

7.62.1 Field Plate Bearing Test, ASTM D 1196-09 (Reapproved 1997)
Standard Method for Nonreparative Static Plate Load Tests of Soils and
Flexible Pavement Components, For Use in Evaluation and Design of
Airport and Highway Pavements.

8. PROTECTION OF WORK

During construction, the Contractor shall properly grade all excavated surfaces to provide
positive drainage and prevent ponding of water. Drainage of surface water shall be
controlled to avoid damage to adjoining propertics or to finished work on the site. The
Contractor shall take remedial measures to prevent erosion of freshly graded arcas until
such time as permanent drainage and erosion control features have been installed. Areas
subjected to erosion or sedimentation shall be properly prepared in accordance with the
Specifications prior to placing additional fill or structures.

After completion of grading as observed and tested by the Consultant, no further
excavation or filling shall be conducted except in conjunction with the services of the
Consultant.
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9.1

9.2

9. CERTIFICATIONS AND FINAL REPORTS

Upon completion of the work, Contractor shall fumish Owner a certification by the Civil
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot
horizontally of the positions shown on the grading plans. After installation of a section of
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan
of the subdrain location. The project Civil Engineer should verify the proper outlet for the
subdrains and the Contractor should ensure that the drain system is free of obstructions.

The Owner is responsible for furnishing a final as-graded soil and geologic report
satisfactory to the appropriate governing or accepting agencies. The as-graded report
should be prepared and signed by a California licensed Civil Engineer experienced in
geatechnical engineering and by a California Certified Engineering Geologist, indicating
that the geotechnical aspects of the grading were performed in substantial conformance
with the Specifications or approved changes to the Specifications.
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GEOCON

INCORPORATED

GEOQTECHMNMICAL @ ENYIROMNMENTAL B MATERIALS

Project Mo. 07465-32-03

October 23, 2015

RCS-Harmony Partners, LLC

321 12th Street, Suite 200

Manhattan Beach, California 90266

Attention:  Ms, Kathryn Murrel

Subject: RESPONSE TO COUNTY OF SAN DIEGD REVIEW COMMENTS
HARMONY GROVE VILLAGE SOUTH
SAN DIEGO COUNTY, CALIFORNIA

References: 1. County of San Diego Review Comments, Harmony Grove Village South, Project

No. PDS2015-8P-15-002, dated July 6, 20135,

!‘\-.I‘

Update Georechnical Report, Harmony Grove Village South, San Diego County,

California, prepared by Geocon Incorporated, dated February 3, 2015 (Project
No. 07465-32-03).

3. Vesting Tentative Map, Harmony Grove Village South, San Diego County, California,
prepared by Project Design Consultants, electronic copy dated January 16, 20135,

Dear Ms. Murrel:

In accordance with your request, we have prepared this letter to respond to a County of San Diego
Review comment {Reference 1) for the project. The review comment pertaining to geotechnical
issues followed by our response is provided below,

frem No. 11-1:

Response:

Subject Area - Geologic Hazards: An update geotechnical investigation is
reguired in arcas of planned development not covered by the 2005 geoiechmical
investigation work by GEOCON, The scope of work is outlined within Section 8
of the Update Geotechnical Report, Harmony Grove Village South, San Diego
County, California, dated Fetwwary 3, 20013, It is recommended to complete the
update geotechnical imvestigation work once development plans are finalized.

It is our opinion that the update geotechnical investigation discussed in
Reference No. 2, Section 8.1.2 is not needed at the current stage of project
planning. Based on previous fieldwork performed at the subject sile, we
anticipate that areas of planned development not encompassed by our 2003
investigation report will consist of similar geologic materials and that no
conditions will be present that would preclude the development as presently
proposed. In this regard, the fieldwork and update report can be performed at a
later date.
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Should you have any questions regarding this letter, or if we may be of further service, please contact
the undersigned at your convenience,

Very truly vours,

GEQCON INCORPORATED
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(2)  Addressee
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