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1.2

1.0 INTRODUCTION

Introduction and Purpose

This report presents the results of our updated geotechnical investigation for the
proposed development of Jefferson Oceanside in Oceanside, California (Figure 1).
The purpose of this update geotechnical investigation was to evaluate the existing
geotechnical conditions of the site and to provide updated conclusions and
recommendations relative to the proposed development of the property. This report
presents a summary of the findings, conclusions, and recommendations of our update
geotechnical investigation for the site. The topographic plans prepared by Fuscoe
Engineering were utilized as our base map for the geotechnical investigation (Plate
1).

Scope of Services

Our scope of services performed during this update geotechnical investigation
included the following:

e Review of available pertinent, published, and unpublished geologic literature and
maps and aerial photographs applicable to the site (Appendix A).

e Review of available geotechnical reports applicable to the site (Appendix A).

e Coordination with an Underground Service Alert for identification of existing
underground utilities.

e Geologic field reconnaissance of the property and general vicinity.

e An additional subsurface investigation consisting of the excavation of six
additional Cone Penetration Test (CPT) soundings (CPT-1 through CPT-6). Logs
of the soundings from our current field investigation are provided in Appendix B.
The approximate locations of the borings and soundings are presented on the
Geotechnical Map (Plate 1).

e Analysis of the findings, conclusions, and recommendations of the previous
geotechnical investigations by Leighton and Associates and others (Action
Geotechnical Consultants, 1984a and 1984b; G.A. Nicoll and Associates, 1992;
and Leighton, 1985a and 1986a, 2005, 2018). The previous excavated borings
and trenches (including excavations performed by others) are presented in
Appendix B and shown on the Geotechnical Map (Plate 1). Appropriate laboratory
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testing applicable to the project is included as Appendix D.

e Update of seven geologic cross-sections (Cross-Sections A-A' through G-G'): The
geologic cross-sections are presented as Plates 2 through 5. The approximate
locations of the cross-sections are presented on the Geotechnical Map (Plate 1).

e Previous laboratory testing of representative soil samples obtained from the
subsurface exploration. Results of these tests are presented in Appendix C, with
the exception of moisture/density determinations, which are provided on the boring
logs (included in Appendix B).

e Geotechnical analysis of the data accumulated during our supplemental
investigation including slope and landslide stability analysis (Appendix D) and
liquefaction analysis (Appendix E).

e Preparation of this report presenting our findings, conclusions, and geotechnical
recommendations relative to the proposed project. The recommendations include
our General Earthwork and Grading Specifications for Rough Grading presented
in Appendix F.

1.3 Site Description

The irregular-shaped property encompasses approximate 26 acres in the
western portion of Oceanside, California (Figure 1). The property is located
southwest of the intersection of Oceanside Boulevard and Crouch Street and is
bisected by Crouch Street. The site is bounded on the west and southwest by
existing commercial and residential developments, on the south by Grandview
Street, on the east and northeast by open space, and on the north by the AT&SF
railroad right-of-way, Alta Loma Creek, and Oceanside Boulevard.

Topographically, the site generally consists of a north to northwest-facing
hillside with a relatively level ridgeline on the southeastern portion of the site
and a relatively flat area at the base of the hillside on the north side of the
property. Elevations on the site range from approximately 187 feet mean sea
level (msl) at the southeast corner of the site to approximately 24 feet msl at the
northwest comer of the property. Site drainage is generally to the north or
northwest to the northern property boundary then west along Loma Alta Creek.

Natural vegetation on the site is generally restricted to the northwest-facing
hillside (including the manufactured fill slope on the western side of the site) and
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1.4

the lowlands along the northwestern property boundary. The vegetation
generally consists of native and non-native grasses, shrubs, and trees. The
relatively level areas of the mesa and at the base of the hill (including areas that
were previously graded) generally consist of disturbed habitat and grasses and
weeds.

Prior Site Grading and Improvements

Prior grading activities has modified portions of the site. The first of the grading
activities included the placement of fill soils creating the relatively level area at
the base of the hillside in 1964 (Benton, 1964). The prior grading also included
the construction of Crouch Street and the placement of the City of Oceanside
water main (which is present in the southwest portion of Crouch Street and
crosses the lower hillside and the relatively level area at the base of the hillside
north of Crouch Street).

The relatively level area graded in 1964 was re-graded in the mid 1980's under the
observation of Leighton (Leighton, 1986b). The grading operations included: 1) the
removal of the previously placed fill soils; 2) limited removals of the alluvial soils; 3)
excavation of a buttress for the proposed cut slope on the western side of the
property, installation of buttress subdrains and fill placement creating the buttress;
and 4) the placement of compacted fill creating the relatively level sheet-graded
pad. Additional grading operations included the excavation of fill (creating a borrow
site in the northern portion of the sheet- graded pad) that was used to complete the
buttress fill.

Since the existing landslides present on the north-facing hillside were not stabilized
as part of the grading operations, a building setback line was provided, inside of
which, construction of buildings or other improvements were not recommended
(Leighton, 1985c). The previously placed fill soils were removed across the entire
site except for the fill soils over the existing City of Oceanside water main (crossing
the site in a northwest/southeast direction). In general, the alluvial soils were
removed to within 2 feet of the existing ground water elevation prior to the fill
placement operations.

At the same time that the buttress was being constructed, the proposed residential
development southwest of the property was graded (Action, 1984). The grading
operations included the placement of the offsite upper portion of the buttress, partial
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removal and stabilization of the landslide along the southwestern side of the
property, placement of a fill slope key, and placement of fill.

In 1989, the borrow site was filled in with compacted fill and a fill area was placed
along the northern property boundary just west of Crouch Street under the
observation of GA Nicoll (Nicoll, 1989).

1.5 Proposed Development

The proposed development of the property will include five multi-story residential
buildings with 295 units, parking areas (including carports), and associated
improvements. The multi-story buildings are anticipated to be four (4) stories in
height. These residential structures are anticipated to have with conventional mat
or slab-on- grade foundations with wood-frame and stucco construction. Several
retail spaces are planned along South Oceanside Boulevard. Other site
improvements include parking areas, underground utilities, landscaping, etc.

1.6 Subsurface Investigation

Our most recent subsurface investigation was performed on February 10, 2021
consisting of the excavation of six CPT soundings (CPT-1 through CPT-6). Excavation
depths ranging from of approximately 29 feet to 79 feet below the existing ground
surface (bgs). Logs of the explorations are presented in Appendix B. The approximate
location of the explorations are shown on the Geotechnical Map (Plate 1). Subsequent
to the subsurface investigation, the CPT’s were backfilled with bentonite.
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1.7

Previous Subsurface Investigation and Laboratory Testing

Our previous subsurface investigation was performed between July 29, 2019 and
August 3, 2019 consisting of the excavation, logging, and sampling three large
diameter borings (B-1 through B-3), and three CPT soundings (CPT-1 through CPT-
3). Excavation depths ranging from of approximately 26 feet to 80 feet below the
existing ground surface (bgs). Logs of the explorations are presented in Appendix B.
The approximate location of the explorations are shown on the Geotechnical Map
(Plate 1). Subsequent to the subsurface investigation, the borings and test pits were
backfilled with tamped soils and/or bentonite.

Previous subsurface investigations within the property included small-diameter and
large- diameter borings and exploratory trenches by Leighton and Associates
(Leighton, 1985a and 2003); Action Geotechnical Consultants, (Action
Geotechnical, 1984a and 1984b); and GA Nicoll (Nicoll, 1992). The approximate
location of the borings and trenches are presented on the Geotechnical Map (Plate
1) and the appropriate Geologic Cross-Sections (Plates 2 through 5). The borings
and trench logs are presented in Appendix B.

Previous laboratory testing was performed on representative soil samples to
evaluate their pertinent engineering properties (Leighton, 1985a, 1986b, 2003, and
2019; and Nicoll, 1992). Previous laboratory tests applicable to the proposed
development included in-place moisture and density, maximum dry density,
expansion potential, grain size distribution (i.e. sieve analysis), direct shear and
consolidation potential tests. The laboratory test results are presented in Appendix
C. The density/moisture determinations of the undisturbed samples obtained from
the borings are shown on the boring logs (Appendix B).
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2.1

2.2

2.0 SUMMARY OF GEOTECHNICAL CONDITIONS

Regional Geology

The subject site is located in the coastal section of the Peninsular Range Province, a
geomorphic province with a long and active geologic history throughout Southern
California. During the last 54 million years, the area known as the “San Diego
Embayment” has undergone several episodes of marine inundation and subsequent
marine regression, resulting in the deposition of a thick sequence of marine and
nonmarine sedimentary rocks on the basement rock of the Southern California
batholith.

Gradual emergence of the region from the sea occurred in Pleistocene time, and
numerous wave-cut platforms, most of which were covered by relatively thin marine
and nonmarine terrace deposits, formed as the sea receded from the land.
Accelerated fluvial erosion during periods of heavy rainfall, coupled with the lowering
of the base sea level during Quaternary times, resulted in the rolling hills, mesas, and
deeply incised canyons which characterize the landforms we see in the general vicinity
of the site today.

Site-Specific Geology

Based on our current subsurface explorations, aerial photographic analysis, and
review of pertinent geologic literature and maps (Appendix A), the geologic units
underlying the site and the general area consist of artificial fill, topsoil, Alluvium and
Colluvium, Quaternary Terrace Deposits, Quaternary Landslide Deposits, and the
Tertiary-aged Santiago Formation.

A brief description of the geologic units encountered on the site and general area is
presented below. The approximate extent of these materials is presented on the
Geotechnical Map (Plate 1).

2.2.1 Topsoil (Unmapped

The ungraded portions of the hillside on the site are generally mantled by
topsoil, composed of soil formed in place. The topsoil consists primarily of
brown to dark brown, clayey sand to sandy clay. The topsoil was generally
encountered to depths of approximately 2 to 5 feet. Due to the potentially
compressible nature of the topsoil, these soils should be removed to
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2.2.2

2.2.3

competent material within the limits of the proposed grading. Provided the
topsoil is relatively free of organics and debris, it may be reused asfill.

Avrtificial Fill (Af and Afo)

There are several areas of artificial fill within the site. These include both
documented fills placed under the observations of Leighton (map symbol -Af)
and documented and undocumented fill placed by others (map symbol Afo).
The documented fills are associated with the grading of the sheet-graded pad
in the northern portion of the site, grading of the buttress and residential
development in the southwestern portion of the site, and fill soils placed during
the construction of Crouch Street. The fill soils placed in 1964, any
undocumented fill, and/or desiccated documented fills that are encountered
during the anticipated future grading operations are considered potentially
compressible in their present condition and will require remedial treatment,
such as removal and recompaction during site grading.

In addition, the laboratory test methods utilized to determine the maximum dry
density and relative compaction of the soils at the time of the fill placement
operations (i.e. 1960’s) have changed somewhat relative to the current
standards used today. As a result, we drilled borings and performed laboratory
tests on the existing fill soils to analyze competency and to verify the fill was
compacted to meet relative compaction of today’s standard.

Alluvium/Colluvium, Undifferentiated (Map Symbol Qal)

Saturated alluvium/colluvium (undifferentiated) is present beneath the fill soils
of the sheet-graded pad on the north side of the property. Based on the project
geotechnical documents previous geotechnical explorations and results of our
current CPT soundings, the alluvial soils predominately consist of sandy to
silty clays and clayey silts with minor interbedded zones of clayey to silty
sands. In general, the alluvium/colluvium is estimated to be up to 60+ feet in
depth. A relatively shallow ground water elevation (generally less than 10 to
15 feet below the existing ground surface) was observed in the alluvial soils.
Due to the shallow ground water elevation, potential liquefaction of the
saturated alluvial soils is possible. Our liquefaction analysis is summarized in
Section 3.5 and Appendix E.
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2.2.4 Landslide Deposits (Map Symbol -Qls)

A relatively large landslide complex consisting of 3 to 4 landslides is present
on the north-facing hillside on the property. The cause of the landslides
appears to be the slightly dipping (i.e. 8 to 12 degrees) out-of-slope
interbedded claystone and sandstone units of the Santiago Formation. The
approximate limits of these landslides are shown on the Geotechnical Map
(Plate 1) and the appropriate Geologic Cross Sections (Plates 2 through 5). It
should be noted that most of these landslides are located above and outside
the limits of grading for the development. The eastern most landslide also
extends beyond the northeastern property boundary.

The landslide deposits include graben material (and associated slope
wash/colluvial soils) in the upper portion of the landslide complex, relatively
undisturbed blocks of formational material and weathered formational material
within the center of the slide mass, and highly weathered, jumbled and
disturbed material in the toe (or lower portion) of the landslide complex. The
landslide material is generally massive to moderately fractured and jointed at
depth and highly weathered and jumbled near the surface and at the toe of
the landslides. The landslide basal rupture surfaces, as observed in the
borings, typically consisted of a paper-thin to 1/8-inch to 1/2-inch thick
remolded clay seams. In general, the landslide basal rupture surfaces appear
to correspond to an existing clay seam, bedding plane shear zone or a weak
zone in the formational siltstone or claystone.

Due to potentially instability concerns and compressible nature, the landslide
deposits within the southern limits of the site are considered unsuitable for
structural support in their present condition therefore a Landslide Structural
Setback has been recommended. If development is planned south of the
landslide setback remedial measures (i.e. shear pins, buttressing with fill
and/or removals of the unstable and potentially compressible portions) will be
required. Recommendations for the Landslide Structural Setback is presented
in Section 5.2.
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2.2.5 Quaternary Terrace Deposits (Map Symbol Ot)

Pleistocene-aged Terrace Deposits exist on the ridgeline in the southern
portion of the property unconformably overlying the Santiago Formation.
Based on our geologic logging of the borings excavated along the ridgeline,
the terrace deposits range from approximately 6.5 to 29 feet in depth below
the existing ground surface. The base of the terrace deposits ranges from an
approximate elevation of 165 feet (msl) on the eastern side of the property to
an approximate elevation of 145 feet (msl) on the western side. The soil
comprising the Terrace Deposits is generally composed of fine to medium
grained silty sand with minor sandy silt and clayey sand zones and occasional
rounded gravel and fine cobble.

2.2.6 Tertiary Santiago Formation (Map Symbol - Tsa

The Tertiary-aged Santiago Formation, as encountered on the site, consists
primarily of massively bedded clayey to silty sandstones with interbedded silty
claystone. The siltstones and claystones generally are olive green to gray
(unweathered), damp to moist, stiff to hard, moderately weathered, fractured
and sheared. The sandstone generally consists of orang- brown (iron oxidized
staining) to light brown, damp to moist, dense to very dense, silty fine to
medium grained sandstone.

2.3 Geologic Structure

The general structure of the bedrock appears to be near horizontal to slightly dipping
to the west. Based on the subsurface data, bedding within the Santiago Formation
generally exhibits variable bedding with strikes ranging from northwest to northeast
and dips typically 8 to 12 degrees to the northwest. Locally, cross bedding was
observed with dips steeper than 10 to 15 degrees. Clay seams and/or landslide
rupture surfaces encountered in the borings generally trend parallel to the bedding.
Geologic mapping also indicates that the Terrace Deposits present on the site are
generally massive to thickly bedded (with bedding dipping 3 to 8 degrees to the west
to northwest). Folding or faulting of the onsite sedimentary units is not known or
expected.

Jointing on-site is very variable, but predominantly trends subparallel to the existing
hillside. Jointing dips were found to be generally moderately to steeply dipping.
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Jointing is anticipated to be mainly encountered in the upper portion of the bedrock
becoming less pronounced with depth.

Randomly oriented shears were encountered mainly in the Santiago Formation
claystone and siltstone. Numerous wide, diffuse zones of shearing, as well as more
well-defined zones, were encountered in the bedrock, and are thought to be the result
of regional tectonic shearing of the relatively stiff and unyielding siltstone and
claystone.

2.4 Ground Water

The static ground water elevation was encountered below the sheet-graded pad in
the northern portion of the site. The ground water elevation is assumed to be perched
ground water within the alluvial soils. Based on the recent and previous explorations,
the ground water elevation was encountered approximately 10 to 16 feet below the
existing ground surface. The corresponding elevation of the ground water ranged
from approximately 23 to 26 feet (msl).

Ground water seepage zones were also encountered in a number of the exploratory
borings excavated across the site. The seepage zones were generally encountered
within permeable sand beds present above a relatively impermeable claystone unit
and/or clayseam. Some of the seepage zones were encountered at higher elevations
relative to the static ground water elevation present in the alluvial soils. The ground
water seepage is assumed to be the result of irrigation infiltration from properties
upslope (and to the south) of the project. The approximate depths of the ground water
elevation and seepage zones are depicted on the boring logs (presented in Appendix
B). Seasonal fluctuations of surface water and the ground water elevation and
seepage zones should be expected.

2.5 Engineering Characteristics of On-site Soils

Based on the results of our geotechnical investigation of the site laboratory testing of
representative on-site soils (Appendix C), and our professional experience on near-by
sites with similar soils, the engineering characteristics of the on-site soils are discussed
below.
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2.6

251

252

2.5.3

Expansion Potential

The expansion potential of the on-site soils ranges from very low to very high.
The terrace deposits, sandy fills, and the sandstone within the Santiago
Formation are anticipated to be in the very low to low expansion range. The
siltstone and claystone of the Santiago Formation, as well as the clayey
topsoil, alluvium/colluvium and clayey fill soils are anticipated to have a
medium to very high expansion potential. Geotechnical observation and/or
laboratory testing upon completion of the graded pads are recommended to
determine the actual expansion potential of finish grade soils. To reduce the
possibility of having expansion soils at or near finish pad grades, the clayey
soils should be placed in deeper fill areas or outside the limits of the building
pads.

Soil Corrosivity

Based on our professional experience on nearby sites, the on-site soils
should possess a negligible to moderate soluble sulfate content. However,
some of the soils may possess a high sulfate content. Laboratory testing
should be performed on the soils placed at or near finish grade after
completion of site grading.

Settlement and Collapse Potential

Based on the results of our current and previous subsurface explorations and
laboratory testing for the subject site, the settlement and potential for collapse
of the underlying materials is considered low for the anticipated loading
conditions. In summary, the consolidation testing performed on the existing fill
soil samples indicated relatively low compressible characteristics and a low
collapse potential (i.e., values less than 1.7 percent). Our opinion is also
supported by our observation of in-place drive samples, which indicated
generally a medium dense to dense, very fine to medium grained sand, and
damp to moist for the underlying fill soils.

Slope Stability

As part of our study, we evaluated and analyzed for gross stability using the computer
program Slide 6.0 (RocScience, 2018). The analysis included static and seismic
loading conditions of Geologic Cross-Sections A-A' and D-D' (Plates 2 and 3), which
were prepared in areas of natural hillsides and/or landslide areas, and used to
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establish a fixed line for the Structural Setback. The seismic analysis used a pseudo-
static method with a seismic coefficient, Kh, of 0.15.

The parameters utilized in our slope stability analysis are presented on Table 1 and
were based on our geotechnical investigation, our experience with similar soil types,
and our professional judgment. A discussion of the results of the slope stability analyses
is presented below.

Table 1
Slope Stability Soil Parameters
. Unit Weight Friction Angle .
Material ! 9 't g Cohesion (psf)
(pcf) (degrees)
Artificial Fill Soils 120 25 400
Quaternary Alluvium 120 10 100
Landslide Material 120 13 200
Terrace Deposits 120 35 800
Santiago Formation 130 35 800

The analysis indicates the existing slope with a landslide do not possess a factor of
safety greater than 1.5 for static conditions and 1.15 for pseudo-static conditions.
The computer program Slide calculation plots for the analyses of Geologic Cross-
Sections A and D are presented in Appendix D, Slope Stability Analyses.

In summary, the relatively large landslide complex consisting of 3 to 4 landslides is
present on the north-facing hillside on the property. The cause of the landslides
appears to be the slightly dipping (i.e., 8 to 12 degrees) out-of-slope interbedded
claystone and sandstone units of the Santiago Formation. However, these landslides
are located outside the limits of the proposed multi-family development (i.e., beyond
the recommended “Structural Setback Limits” line). If structural improvements were
proposed within the “Structural Setback Limits” line, the landslides would need to be
mitigated and/or stabilized by slope grading. The aerial limits of landslide deposits
and the “Structural Setback Limits” are depicted on the Geotechnical Map, Plate 1.
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Earthwork Shrinkage and Bulking
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The volume change of excavated on-site materials upon recompaction as fill is
expected to vary with materials and location. Typically, the surficial soils and bedrock
materials vary significantly in natural and compacted density, and therefore, accurate
earthwork shrinkage/bulking estimate cannot be determined. However, the following
factors (based on evaluation of our previous subsurface investigation, laboratory
testing, geotechnical analysis and professional experience on adjacent sites) are
provided on Table 2 as guideline estimates. If possible, we suggest an area where site
grades can be adjusted be provided as a balance area.

Table 2

Earthwork Shrinkage and Bulking Estimates

Geologic Unit

Estimated Shrinkage/Bulking

Artificial Fill

0 to 2 percent bulking

Topsoil/lUndocumented fill

5 to 15 percent shrinkage

Alluvium/Colluvium

5 to 15 percent shrinkage

Landslide Debris

4 to 8 percent shrinkage

Landslide Block Material

2 to 5 percent bulking

Santiago Formation

2 to 10 percent bulking

Leighton
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3.1

3.2

3.0 FAULTING AND SEISMICITY

Regional Tectonic Setting

The California Mining and Geology Board in 1972 (now referred to as the California
Geologic Survey or CGS) defines an active fault as a fault which has “had surface
displacement within Holocene time (about the last 11,700 years).” The City of San Diego
(21999) further defines a Pre-Holocene fault, as a fault that has had activity within the
last 1.6 million years (Quaternary Period) and can be demonstrated to be inactive during
the last 11,700 years (Holocene Epoch).

The site is located within the Peninsular Ranges Geomorphic Province, which is
traversed by several major active faults. The Whittier-Elsinore, San Jacinto, and the San
Andreas faults are major active fault systems located east of the site, and the Rose
Canyon, Newport-Inglewood (offshore), and Coronado Bank are active faults located
west to southwest of the site (Jennings, 2010). The primary seismic risk to the site area
is the Rose Canyon/Newport Inglewood fault zone located approximately 5.2 miles west
of the site.

The Rose Canyon fault zone consists predominantly of right-lateral strike-slip faults that
extend south-southeast bisecting the San Diego metropolitan area. Various fault strands
display strike-slip, normal, oblique, or reverse components of displacement. The Rose
Canyon fault zone extends offshore at La Jolla and continues north-northwest
subparallel to the coastline. The offshore segments are poorly constrained regarding
location and character. South of downtown, the fault zone splits into several splays that
underlie San Diego Bay, Coronado, and the ocean floor south of Coronado (Treiman,
1993 and 2000; Kennedy and Clarke, 1999). Portions of the fault zone in the Mount
Soledad, Rose Canyon, and downtown San Diego areas have been designated by the
State of California (CGS, 2018) as being Earthquake Fault Zones.

Local Faulting

Our review of available geologic literature (Appendix A) indicates that there are no
known Active or Potentially Active faults transecting the site. The subject site is also
not located within any State Mapped Earthquake Fault Zones or County of San Diego
mapped fault zones. The nearest active fault is the Rose Canyon/Newport Inglewood
fault zone located approximately 5.2 miles west of the site.
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3.3  Seismicity

3.4

The site is considered to lie within a seismically active region, as is all of Southern
California. As previously mentioned above, the Rose Canyon/ Newport Inglewood fault
zone located approximately 5.2 miles west of the site is considered the ‘active’ fault
having the most significant effect at the site from a design standpoint.

Seismic Hazards

Severe ground shaking is most likely to occur during an earthquake on one of the
regional active faults in Southern California. The effect of seismic shaking may be
mitigated by adhering to the California Building Code or state-of-the-art seismic design
parameters of the Structural Engineers Association of California.

3.4.1 Shallow Ground Rupture

As previously discussed, no active faults are mapped transecting or projecting
toward the site. Therefore, surface rupture hazard due to faulting is considered
very low. Ground cracking due to shaking from a seismic event is not
considered a significant hazard either, since the site is not located near slopes.

3.4.2 Mapped Fault Zones

The site is not located within a State mapped Earthquake Fault Zone (EFZ). As
previously discussed, the subject site is not underlain by known active or
potentially active faults.

3.4.3 Site Class

The onsite soils are considered to be liquefiable under a California Building
Code design level earthquake. Liquefiable sites are to be classified as Site
Class F, requiring a site-specific response analysis. However, per Section
20.3.1 of ASCE 7-16, for structures having fundamental periods of vibration
less than 0.5s, Site Class may be determined in accordance to Section 20.3.
It is understood that the proposed structures will have a fundamental period
less than 0.5 s; therefore, we have utilized a Site Class D for determining
spectral acceleration parameters. If it is determined by the structural engineer
that the proposed structure has a fundamental period of vibration greater than
0.5 s, a site-specific response analysis will be required.
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3.4.4 Building Code Mapped Spectral Acceleration Parameters

he effect of seismic shaking may be mitigated by adhering to the California
Building Code and state-of-the-art seismic design practices of the Structural
Engineers Association of California. Provided below in Table 1 are the spectral
acceleration parameters for the project determined in accordance with the
2019 CBC (CBSC, 2019) and the SEA/OSHPD Web Application. Since the site
has an S; value greater than 0.2g a ground motion hazard analysis was also
performed according to ASCE 7-16 Section 11.4.8.

Table 3
2019 CBC Mapped Spectral Acceleration Parameters
Site Class D
. - Fa = 1.093
Site Coefficients

Fv = null
Mapped MCE Spectral Accelerations Ss ) 1.0199
PP P S = 0373

S = 1.113
Site Modified MCE Spectral Accelerations MS g

Swm1 = null
. . Sps = 0.742g

Design Spectral Accelerations

Sp1 = null
Fv = 1.927¢g
" , Sm1* = 0.719¢g

Transitional Period

Sd1* = 0.479g

*Site-specific ground motion hazard analysis is required for determination of Sm1 and Sp:
for use in seismic design. Values of Sw1 and Sp1 presented are only for the purposes of
determining Ts as per Supplement 1 to ASCE 7-16 (ASCE, 2018).

Utilizing ASCE Standard 7-16, in accordance with Sections 11.8.2 and 11.8.3,
the following additional parameters for the peak horizontal ground acceleration
are associated with the Geometric Mean Maximum Considered Earthquake
(MCEg). The mapped MCEg peak ground acceleration (PGA) is 0.41g for the
site. For a Site Class D, the Fpga is 1.154 and the mapped peak ground
acceleration adjusted for Site Class effects (PGAw) is 0.514g for the site.
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3.5

Since the mapped spectral response at 1-second period is less than 0.75g,
then all structures subject to the criteria in Section 1613.2.5 of the 2019 CBC
are assigned Seismic Design Category D.

Secondary Seismic Hazards

In general, secondary seismic hazards can include soil liguefaction, seismically-
induced settlement, lateral displacement, surface manifestations of liquefaction, land
sliding, seiches, and tsunamis. The potential for secondary seismic hazards at the
subject site is discussed below.

3.5.1 Ligquefaction and Dynamic Settlement

Liguefaction and dynamic settlement of soils can be caused by strong vibratory
motion due to earthquakes. Both research and historical data indicate that
loose, saturated, granular soils are susceptible to liquefaction and dynamic
settlement. Liquefaction is typified by a loss of shear strength in the affected
soil layer, thereby causing the soil to behave as a viscous liquid. This effect
may be manifested by excessive settlements and sand boils at the ground
surface.

Our updated liguefaction analysis utilizing the computer program CLiq Version
2.1.6.11, used the Maximum Considered Earthquake event with a mean
magnitude M6.8 (i.e., associated with the Design Earthquake Ground Motion).
The peak horizontal ground acceleration associated with the Maximum
Considered Earthquake Ground Motion is 0.51g. Based on the results of the
liquefaction analysis, several discontinuous and variable thickness liquefiable
layers of saturated alluvial materials are located between a depth of
approximately 12 to 52 feet. As encountered in the CPT explorations, the
saturated layers located above 50 feet are considered susceptible to
liquefaction at the design earthquake ground motion.

Total dynamic settlement at the site as a result of the Design Earthquake
Ground Motion is roughly estimated at between approximately 0.6 to 2.6
inches. Differential dynamic settlement and angular distortion for each building
are provided in the table below. The building numbers have been provided on
the the Geotechnical Map (Plate 1). A summary plot showing idealized profile,
relevant CPT data, calculated cyclic stress and resistance ratio, factor of safety,
and liquefaction-induced settlement is provided in Appendix E.
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Table 4
Liquefaction Settlement by Building
Building Number Differenj[ial Settlement Angular Distortion
(inches)
1 15 1/880
2 1.25 1/2880
3 1.25 1/1825
4-north 1.75 1/585
4-south 0.5 1/2040
5 1.0 1/2040
Retall 15 1/1240

3.5.2 Lateral Spread

Empirical relationships have been derived (Youd et al., 1999) to estimate the
magnitude of lateral spread due to liquefaction. These relationships include
parameters such as earthquake magnitude, distance of the earthquake from
the site, slope height and angle, the thickness of liquefiable soil, and gradation
characteristics of the soil.

The susceptibility to earthquake-induced lateral spread was evaluated at the
site because of the nature of the underlying liquefiable layers, topography, and
proximity to the Alta Loma Creek channel. Therefore, we have performed six
(6) additional Cone Penetration Tests (CPT) subsurface explorations and
reviewed the previous site explorations to further evaluate liqguefaction and
lateral spreading adjacent to Alta Loma Creek. As such we specifically
reviewed the geologic layers across the site that are susceptible to lateral
spreading and their lateral extent across the site. Based on our analysis sandy
liquefiable layers are generally discontinuous between subsurface explorations
throughout the site. Therefore, the susceptibility to earthquake-induced lateral
spread is considered to be low for the site.
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3.5.3 Tsunamis and Seiches

Based upon the California Emergency Management Agency Tsunami
Inundation Map (CalEMA, 2009), the site is not located within a tsunami
inundation area. In addition, based on the distance between the site and large,
open bodies of water, and the elevation of the site with respect to sea level, the
possibility of seiches and/or tsunamis is considered to be nil.
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4.0 CONCLUSIONS

Based on the results of our update geotechnical investigation of the site, it is our professional
opinion that the proposed Jefferson Oceanside development is feasible from a geotechnical
standpoint, provided the following conclusions and recommendations are incorporated into
the project plans and specifications and utilized during the grading and construction phases
of site development.

The following is a summary of the significant geotechnical factors that we expect may affect
development of the site.

e Based on our subsurface exploration and review of pertinent geotechnical reports, the site
is underlain Tertiary Santiago Formation, Quaternary Terrace Deposits, landslide
deposits, undifferentiated alluvium/colluvium, topsoil and documented and
undocumented fill soils.

e The undocumented fill, topsoil, alluvium, compressible landslide deposits, and weathered
formational materials are considered unsuitable in their present state and will require
removal and recompaction in areas of proposed development or future fill.

e Clayey soils of the Santiago Formation, surficial units or the existing fill soils may be
moderate to highly expansive. These expansive soils should not be placed within 5 feet
of finish pad grades (unless a special foundation design [i.e. a post-tensioned foundation]
is planned.

e Theupper 2 to 3 feet older documented artificial fill, if present, are unsuitable and will require
removal within the limits of settlement sensitive improvements. In order to mitigate potential
differential settlement of the proposed structures, remedial grading will need to be
implemented. Recommendations concerning the remedial grading are presented in Section
5.1.2.

Arelatively large landslide complex consisting of 3 to 4 landslides is present on the north-
facing hillside on the property. A Landslide Structural Setback will be used to limit the
proposed building locations. The setback limits are provided on the Geotechnical Map
and Geologic Cross-sections (Plates 1 through 5). Landslide stabilization measures will
not be performed for this project.

The static ground water elevation and ground water seepage conditions have been

encountered on the site. Ground water conditions on the site are not anticipated to be a
significant factor during site grading and subsequent development. If ground water
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seepage conditions are encountered during site development, recommendations to
mitigate the conditions can be made on a case-by-case basis at that time.

Laboratory testing of representative soil samples in the vicinity of the site indicate a very
low to high expansion potential. Moderate to highly expansive soils should not be placed
within the upper 5 feet of the finish grade and/or within 3 feet of the bottom of the proposed
foundations.

Laboratory test results also indicate the soils have a negligible potential for sulfate attack
on concrete, a moderate to severe potential for corrosion to buried uncoated metal
conduits.

The existing on-site soils appear to be suitable material for use as fill provided they are
relatively free of organic material and debris.

Active faults are not known to exist on or in the immediate vicinity of the site. The main
seismic hazard that may affect the site is from ground shaking from one of the active
regional faults.

In general, the recompaction of fill soils is anticipated to shrink while the formational
materials are likely to bulk.
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5.1

5.0 RECOMMENDATIONS

Earthwork

We anticipate that earthwork at the site will consist of site preparation, remedial
grading and placement of compacted fill. We recommend that earthwork on the site
be performed in accordance with the following recommendations and the General
Earthwork and Grading Specifications for Rough Grading included in Appendix F. In
case of conflict, the following recommendations shall supersede those in Appendix F.

5.1.1 Site Preparation

Prior to grading, all areas to receive structural fill, engineered structures, or
surface improvements should be cleared of surface and subsurface
obstructions, including any existing debris; asphalt; concrete; abandoned
underground utility lines; loose, desiccated, or disturbed fill soils; and stripped
of vegetation. Removed vegetation and debris should be properly disposed off-
site. Areas to receive fill and/or other surface improvements should be scarified
to a minimum depth of 8 inches, brought to 2 percent above-optimum moisture
condition, and recompacted to at least 90 percent relative compaction (based on
American Standard of Testing and Materials [ASTM] Test Method D1557).

5.1.2 Removal of Unsuitable Soils

As previously discussed, the site is underlain by unsuitable soils including
topsoil, undocumented fill, and weathered formational material that may settle
under the surcharge of fill and/or foundation loads. Unsuitable soil within the
limits of the proposed structures or other settlement sensitive improvements not
removed by the planned grading should be excavated to competent material or
older documented fill. The material may be re-used provided it is moisture
conditioned or dried back (as needed) to 2 percent above-optimum moisture
condition and recompacted prior to additional fill placement or construction of
improvements. The actual depth and extent of the required removals should be
determined during grading operations by the geotechnical consultant; however,
anticipated removal depths are summarized below.
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5.1.3

Existing Documented Fill

The desiccated upper portion of the existing documented fills located in
the northern portion of the site should be removed to competent fill prior
to placement of additional fill. These materials can be utilized as fill
materials provided, they are moisture conditioned and free of deleterious
materials. The estimated removal depths of the desiccated documented
fills are anticipated to be on the order of 1 to 5 feet. However, deeper
removals may be required along the edges of the fill where left-in-place
unsuitable soils may be present along the edges of the previously
excavated removal areas.

Existing Undocumented Fill/Topsoil

The existing undocumented fill soils placed during 1964 (present above
the existing water main in the northern portion of the site) and any newer
undocumented fills (if encountered) should be completely removed prior
to placement of additional fill. These materials can be utilized as fill
materials provided, they are moisture conditioned and free of deleterious
materials. All trash, construction debris, and decomposable material
should be removed and disposed of off-site.

Alluvium/Colluvium

The alluvium/colluvium if encountered above the static ground water
elevation should be removed to within 2 feet of the ground water. In areas
without groundwater, the alluvium/colluvium should be completely
removed to competent formational material.

Excavations and Oversize Material

Excavations of the on-site fill and sedimentary materials may generally be
accomplished with conventional heavy-duty earthwork equipment. All
oversized rock that is encountered should be placed as fill in accordance with
the recommendations presented Appendix F, or hauled off site for disposal.
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5.1.4

5.1.5

Fill Placement and Compaction

The on-site soils are generally suitable for reuse as compacted fill, provided they
are free of organic materials and debris. Areas to receive structural fill and/or
other surface improvements should be scarified to a minimum depth of 8 inches;
brought to at least 2 percent above optimum moisture content; and recompacted
to at least 90 percent relative compaction (based on ASTM Test Method
D1557). The optimum lift thickness to produce a uniformly compacted fill will
depend on the type and size of compaction equipment used. In general, fill
should be placed in uniform lifts not exceeding 8 inches in thickness. Placement
and compaction of fill should be performed in general accordance with the
current City of Oceanside grading ordinances under the observation and testing
of the geotechnical consultant, sound construction practices, and the General
Earthwork and Grading Specifications for Rough Grading presented in
Appendix F.

In vehicular pavement areas, the upper 12 inches of subgrade soils should be
scarified then moisture conditioned to a moisture content at or above optimum
content and compacted to 95 percent or more of the maximum laboratory dry
density, as evaluated by ASTM D1557.

If any proposed fills are to be placed on existing slopes steeper than 5 to 1
(horizontal to vertical), they should be keyed and benched into dense formational
or competent fill soils maintaining a fill width of at least 15 feet or half of the slope
height (see Appendix F for benching and replacement fill details).

Fills placed within 5 feet of finish pad grades should consist of granular soils of
very low to medium expansion potential and contain no materials over 8 inches
in maximum dimension. Oversize material, if encountered, may be incorporated
into structural fills if placed in accordance with the recommendation of
Appendix F.

Expansive Soils and Selective Grading

Laboratory testing and our experience with similar materials on nearby sites
indicate that the on-site soils possess a low to medium expansion potential. In
order to provide the proposed buildings with suitable bearing material and to
reduce the negative impacts of expansive soils at finish grade, we recommend
that grading be performed to ensure that material within 3 feet of the bottom of
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5.2

5.3

proposed foundations and within 5 feet of finish grade be of very low to low
expansive material. Expansion potential testing of the soils within 5 feet of finish
grade should be tested where proposed building is located upon completion of
the grading operations. The presence of expansive soils close to finish grade
may require special foundation and slab design. The allowable bearing
capacity included in the following sections assumes that the foundation is
underlain by granular fill or formation material.

5.1.6 Transition and Overexcavation in Building Pads

In order to reduce the potential for differential settlement in areas of cutfill
transition conditions, we recommend that the entire cut portion of building pads
containing cutffill transition conditions be overexcavated and replaced with
properly compacted fill of very low to low expansion potential. The cutffill
transition overexcavations should be made to a minimum depth of 6 feet below
finished grade or 4 feet below the proposed footing bottoms, whichever is lower.
In order to mitigate effects of differential settlements in areas of deep fills, an
overexcavation should be performed during site grading once final building pad
locations are known. The actual location and depth of overexcavation should be
determined in the field based upon exposed conditions. The overexcavated area
should be graded with a 1 percent gradient toward deep fill areas or the street.

Landslide Building Setback

Based on our analysis, we recommend that a building setback line be used for the
development. The limits of structural setback are provided on the Geotechnical Map
and Geologic Cross-sections (Plates 1 through 5). This line is located approximately
of 50 feet from where the failure surface of where the landslide would daylight. The
previous structural setback from the 1985 Leighton report was analyzed during our
analysis and was found to not meet pseudostatic failure surfaces, and has been
updated in this report. No structures should be constructed south of this setback line,
unless appropriate landslide stabilization measures are taken. However, this area
south of the setback line may be suitable for nonstructural uses such as a park, parking
spaces, open space.

Surface Drainage and Erosion

Surface drainage should be controlled at all times. The proposed structure should
have appropriate drainage systems to collect roof runoff. Positive surface drainage
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5.4

should also be provided to direct surface water away from proposed structures or the
top of slopes toward the parking area, driveway, or other suitable drainage facilities.
Positive drainage may be accomplished by providing a minimum 2 percent gradient
from the structure or slope for a distance of at least 5 feet.

Below grade planters should not be situated adjacent to structures or pavements
unless lined, and provisions for drainage such as catch basins and drains are made.
In general, ponding of water must be avoided adjacent to structures, tops of slopes,
or pavements.

In order to help reduce the potential for excessive erosion of graded slopes, we
recommend berms and/or swales be provided along the top of the slopes and drainage
directed such that surface runoff on the slope faces is minimized. Protective measures
to mitigate excessive site erosion during construction should also be implemented in
accordance with the latest pertinent grading ordinances.

Regarding Low Impact Development (LID) measures, we are of the opinion that
bioswales, infiltration basins, and other onsite retention and infiltration systems can
potentially create adverse perched ground water conditions both on-site and off-site. In
particular, this site is underlain by fill or formations that are known to contain both
permeable and impermeable layers which can transmit and perch ground water in
unpredictable ways. Therefore, given the site geologic conditions and project type,
some types of LID measures may not be appropriate for this site and project.

Temporary Excavations

Sloped excavations may be utilized when adequate space allows. Based on findings,
we provide the following recommendations for sloped excavations in fill soils or
competent formational materials without seepage conditions.
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5.5

Table 5
Temporary Excavation Recommendations
Maximum Slope Ratio
In Competent Formational

Excavation Depth

. Maximum Slope Ratio
Below Adjacent P

In Landslide and Fill Soils

Surface (feet) Material
Oto5 3/4:1(H:V) Vertical
51045 15:1o0rl1:1 1:1

Excavations greater than 20 feet in height will require an alternative sloping plan or
shoring plan prepared by a California registered civil engineer. The above values are
based on the assumption that no surcharge loading, or equipment will be placed within
10 feet of the top of slope. All excavations should comply with OSHA requirements.
Care should be taken during excavation adjacent to the existing structures so that
undermining does not occur. The contractor’'s “competent person” should review all
excavations on a daily basis for signs of instability.

Foundation and Slab Considerations

The foundation and slab should be designed in accordance with structural
considerations and the following recommendations. These recommendations assume
that the soils encountered within 5 feet of the finish grade or within 3 feet of building
foundation are granular with a very low to medium potential for expansion. If soils other
than very low to medium expansive soils are encountered during site grading,
additional foundation design will be necessary. These recommendations should be
confirmed after the completion of grading based on the actual as-graded geotechnical
conditions.

5.5.1 Preliminary Foundation Design

The proposed structures may be designed by the structural engineer utilizing
the following geotechnical parameters. Note that it is assumed that entire
building will be underlain by uniform layer of compacted fill at least 5 feet thick.
For isolated square and continuous foundations, an allowable bearing capacity
of 2,500 psf on compacted fill may be utilized for footings with a minimum width
of 18 inches at a depth of at least 24 inches below the adjacent grade. The
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5.5.2

5.5.3

allowable pressure may be increased by one-third when considering loads of
short duration such as wind or seismic forces.

Preliminary Floor Slab Design

The slab-on-grade should be at least 5 inches thick and be reinforced with No.
3 rebars 18 inches on center each way. All reinforcing should be placed at mid-
height in the slab. Slabs should be underlain by a 2-inch layer of clean sand
over a 10-mil plastic sheeting moisture barrier and an additional 2 inches of
sand below the moisture barrier. We recommend control joints be provided
across the slab at appropriate intervals as designed by the project
architect/structural engineer.

Prior to the placement of the floor slab, the subgrade soils may need to be
presaturated. The need to presaturate the subgrade soils will be based on the
expansion potential of the finish grade soils of the building pad. In order to help
facilitate moisture penetration, the contractor may elect to construct the
foundations prior to the pouring of the slabs to help retain water on the slab
subgrade soils. For planning purposes, a minimum moisture content of 120
percent of the optimum moisture content of the soil to a depth of at least 12
inches should be assumed.

The potential for slab cracking may be reduced by careful control of
water/cement ratios. The contractor should take appropriate curing precautions
during the pouring of concrete in hot weather to minimize cracking of slabs. We
recommend that a slip-sheet (or equivalent) be utilized if grouted tile, marble
tile, or other crack-sensitive floor covering is planned directly on concrete slabs.
All slabs should be designed in accordance with structural considerations. If
heavy vehicle or equipment loading is proposed for the slabs, greater thickness
and increased reinforcing may be required as determined by the structural
engineer.

Foundation Design for Liguefaction Area

For the proposed four-story buildings within the area susceptible to
liquefaction (see Plate 1), we recommend either a mat foundation or a
conventionally-reinforced ribbed mat foundation that incorporates continuous
or isolated spread footings. For the conventionally-reinforced ribbed mat
foundation, spread footings should extend a minimum of 24 inches beneath
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the lowest adjacent finish grade. At these depths, footings may be designed
for a maximum allowable bearing pressure 1,800 pounds per square foot (psf)
if founded in properly compacted fill soils. The allowable pressures may be
increased by one-third when considering loads of short duration such as wind,
but not for seismic forces. The minimum recommended width is 18 inches for
continuous footings and 24 inches for square or round footings. Minimum
recommended depth of the ribs (or grade beams between spread footings) is
20 inches. Footing reinforcement should be designed in accordance with the
structural engineer's requirements, but not less than four No. 5 reinforcing
bars (two top and two bottom) for continuous footings.

All floor slabs should have a minimum thickness of 6 inches, structurally
isolated from column footings, and reinforced in accordance with structural
engineer. As a minimum we recommend No. 3 rebars 12 inches on center or
No. 4 rebars at 18 inches on center each way (minimum) placed at midheight
in the slab. Slabs subjected to heavy loading may require greater thickness
and increased reinforcement. We emphasize that it is the responsibility of the
contractor to ensure that the lab reinforcement is placed at proper height.

For the mat foundation a soil modulus of 75 psi/inch is recommended for static
design. To accommodate differential settlement that could result from a major
seismic event, mat or the conventionally-reinforced ribbed mat foundation
should be designed by the project structural engineer for total and differential
settlement.

Total and differential settlements for footings designed in accordance with the
above recommendations should be less than 1 inch and 1/2 inch, respectively,
based on static conditions.

Under seismic conditions, the foundations and site walls may experience a
differential movement. To accommodate this tendency, settlement on the and
the angular distortion was provided in Table 4. Differential settlement should
be accommodated by increased foundation and structure rigidity or by flexible
structural detailing.
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5.5.4

5.5.5

Settlement

The recommended allowable-bearing capacity is based on a maximum total of
1 inch and differential settlement of 3/4 inch, if founded on competent fill soils
with non-liquefiable conditions. Since foundation settlements are in part a
function of footing size and contact bearing pressures, some differential
settlement can be expected between adjacent columns or walls where a large
differential loading condition exists. However, for most cases, differential
settlements between adjacent footings are considered unlikely to exceed 1/2
inch in 20 feet. With increased footing depth/width ratios, differential settlement
should be less.

Post-Tension Foundation Recommendations

As an alternative to the conventional foundations for the buildings, post-
tensioned foundations may be used. We recommend that post-tensioned
foundations be designed using the geotechnical parameters presented in table
below and criteria of the 2019 California Building Code and the Third Edition of
Post-Tension Institute Manual. A post-tensioned foundation system designed
and constructed in accordance with these recommendations is expected to be
structurally adequate for the support of the buildings planned at the site provided
our recommendations for surface drainage and landscaping are carried out and
maintained through the design life of the project. Based on an evaluation of the
depths of fill beneath the building pads, the attached Table 6 presents the
recommended post-tension foundation category for residential buildings on
subject site. Final post-tension recommendations should be revised once
grading and expansion testing is performed at the completion of grading.

Leighton 30



Update Geotechnical Investigation
Proposed Jefferson Oceanside

Project No. 12085.004

June 3, 2022

Table 6

Post-Tensioned Foundation Design Recommendations

Design Criteria

Cateqory |
Very Low to Low
Expansion Potential
and Fill Less 20

Category Il
Medium Expansion
Potential and Fill
Between 20 and 30

Category lll
High Expansion
Potential and Fill
Between 30 and

Feet Thick Feet 40 feet
(El 0 to 50) (EI 50 to 90) (EIl 90 to 130)
Edge Moisture Center Lift: 9.0 feet 8.3 feet 7.0 feet
Variation, em Edge Lift: 4.8 feet 4.2 feet 3.7 feet
. . Center Lift: 0.46 inches 0.75 inches 1.09 inches
Differential
Swell, ym Edge Lift: 0.65 inches 1.09 inches 1.65 inches
Perimeter Footing Depth: 18 inches 24 inches 30 inches
Allowable Bearing Capacity 2,000 psf

The post-tensioned (PT) foundation and slab should also be designed in
accordance with structural considerations. For a ribbed PT foundation, the
concrete slabs section should be at least 5 inches thick. Continuous footings
(ribs or thickened edges) with a minimum width of 12 inches and a minimum
depth of 12 inches below lowest adjacent soil grade may be designed for a
maximum allowable bearing pressure of 2,000 pounds per square foot. For a
uniform thickness “mat” PT foundation, the perimeter cut off wall should be at
least 8 inches below the lowest adjacent grade. However, note that where a
foundation footing or perimeter cut off wall is within 3 feet (horizontally) of
adjacent drainage swales, the adjacent footing should be embedded a
minimum depth of 12 inches below the swale flow line. The allowable bearing
capacity may be increased by one-third for short-term loading. The slab
subgrade soils should be presoaked in accordance with the recommendation
presented in Table 5 above prior to placement of the moisture barrier.

The slab should be underlain by a moisture barrier as discussed in Section 5.5.2
above. Note that moisture barriers can retard, but not eliminate moisture vapor
movement from the underlying soils up through the slabs. We recommend that
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5.6

the floor covering installer test the moisture vapor flux rate prior to attempting
applications of the flooring. "Breathable" floor coverings should be considered if
the vapor flux rates are high. A slip-sheet or equivalent should be utilized above
the concrete slab if crack-sensitive floor coverings (such as ceramic tiles, etc.)
are to be placed directly on the concrete slab. Additional guidance is provided in
ACI Publications 302.1R-04 Guide for Concrete Floor and Slab Construction and
302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive Floor
Materials.

5.5.6 Setbacks for Settlement Sensitive Improvements From Slope Faces

Foundations or settlement-sensitive improvements should be setback from
slopes in accordance with the minimum City of Oceanside code regulations,
CBC requirements, or the following criteria, whichever is greater. We
recommend a minimum horizontal setback distance from the face of
descending slopes for all structural footings and settlement-sensitive
structures. This distance is measured from the outside bottom edge of the
footing or improvement, horizontally to the slope face (or to the face of a
retaining wall) and should be a minimum of H/3, where H is the slope height (in
feet). The setback should not be less than 10 feet.

Please note that the soils within the structural setback area possess poor
lateral stability, and improvements (such as retaining walls, utility lines,
sidewalks, fences, and other improvements) constructed within this setback
area may be subject to lateral movement and/or differential settlement. These
improvements should be designed so as to accommodate potential movement
due to slope creep. Such design typically includes the frequent use of
construction joints, and soft-scape between features. Structures that cannot
tolerate minor lateral and vertical movement should not be located in this slope
setback zone.

Lateral Earth Pressures and Retaining Wall Design Considerations

For design purposes, the following lateral earth pressure values for level or sloping
backfill are recommended for retaining walls backfilled with onsite soils of low to
medium expansion potential (expansion potential less than 70 per ASTM Test Method
D4829).
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Table 7
Static Equivalent Fluid Weight (pcf)
Conditions Level 2:1 Slope

Active 35 55

At-Rest 55 75

Passive 350 150
(Maximum of 3 ksf) (Sloping Down)

Unrestrained (yielding) cantilever walls up to 15 feet in height should be designed for
an active equivalent pressure value provided in table above. For the design of walls
restrained from movement at the top (nonyielding) such as basement walls, the at-rest
pressures should be used. If conditions other than those covered herein are
anticipated, the equivalent fluid pressure values should be provided on an individual
case basis by the geotechnical engineer. A surcharge load for a restrained or
unrestrained wall resulting from automobile traffic may be assumed to be equivalent
to a uniform horizontal pressure of 75 psf which is in addition to the equivalent fluid
pressure given above. For other uniform surcharge loads, a uniform horizontal
pressure equal to 0.35q should be applied to the wall (where q is the surcharge
pressure in psf).

To account for potential redistribution of forces during a seismic event, basement
walls, if any, that fall within the requirements of ASCE 7-10 should also be checked
considering an additional uniform seismic pressure distribution equal to 10H psf,
where H equals the overall retained height in feet. The wall pressures assume walls
are backfilled with free draining materials and water is not allowed to accumulate
behind walls. A typical wall drainage design is provided in Appendix F. Importing or
selective grading may be necessary to obtain retaining wall backfill material.

Wall backfill should be brought to at least 2 percent above the optimum moisture
content and compacted by mechanical methods to at least 90 percent relative
compaction (based on ASTM D1557). Wall footings should be designed in accordance
with the foundation design recommendations and reinforced in accordance with
structural considerations. The bearing pressure for retaining walls should be limited to
2,500 psf for footing founded in compacted fill and Santiago Formation. Footing
embedment depth should be at least 24 inches below the lowest adjacent grade. For
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all retaining walls, we recommend a minimum horizontal distance from the outside
base of the footing to daylight of 10 feet.

Lateral soil resistance developed against lateral structural movement can be obtained
from the passive pressure value provided above. Further, for sliding resistance, the
friction coefficient of 0.33 may be used at the concrete and soil interface. These values
may be increased by one-third when considering loads of short duration including wind
or seismic loads. The total resistance may be taken as the sum of the frictional and
passive resistance provided that the passive portion does not exceed two-thirds of the
total resistance.

For the design of a mechanically stabilized earth (MSE) retaining walls, the
recommended soil parameters presented on Table 8 should be utilized. Temporary
sloping should be performed in accordance with current OSHA requirements.

Table 8
Retaining Wall Soil Parameters

Soil Parameter Reinforced Zone | Retained Zone | Foundation Zone
Int | Friction Angl
nternal Friction Angle 30 30 30

(degrees)

Cohesion (psf) 0 0 0

Total Unit Weight (pcf) 125 125 125

Additional details relevant to the design of the MSE wall are presented on Detail G -
Segmental Retaining Walls in Appendix F - General Earthwork and Grading
Specifications. In addition, we recommend that water should be prevented from
infiltrating into the reinforced soil zone. All drains and swales should outlet to suitable
locations as determined by the project civil engineer. In general, the project civil
engineer should verify that the subdrain is connected to the proper drainage facility.

Note, we also recommend a 7-foot minimum horizontal setback distance from the face
of slopes for all (MSE) retaining wall footings. This distance is measured from the
outside bottom edge of the footing, horizontally to the slope face and is based on the
slope height and type of soil. Appropriate surcharge pressures should also be applied
for walls influenced within the retained or reinforced zones by improvements or
vehicular traffic. The wall design engineer should also select grid design strength
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5.8

based on deflections tolerable to the proposed improvements. Final retaining wall
plans should be reviewed by Leighton and Associates. For conformance with the intent
of our geotechnical recommendations and for evaluation of global stability.

Geochemical Considerations

Geochemical screening of the onsite soils was performed. The screening is meant to
serve as an indicator for the design professionals in determining the level of input
necessary from a qualified corrosion engineer. Review of geochemical test results by
a corrosion engineer is recommended.

Concrete in direct contact with soil or water that contains a high concentration of
soluble sulfates can be subject to chemical deterioration commonly known as “sulfate
attack.” Soluble sulfate results (Appendix C) indicated a soluble sulfate content of
0.045 percent or less for the on-site soils.

Chloride content, minimum resistivity, and pH tests were also performed on
representative samples of on-site soils (Appendix C). Based on our results, the site
soils are believed to be moderately to severely corrosive to buried uncoated metal
conduits and pipes.

Preliminary Pavement Design

The onsite pavement sections presented on Table 9 are based on the Caltrans
Highway Design Manual Method and the City of Oceanside Pavement Design
Guidelines. Final pavement designs should be completed after R-value tests have been
performed on actual subgrade materials.
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Table 9
Recommended Asphalt Pavement Section
Utilizing Class Il Aggregate Base

Design Asphalt Class 2
Location Traffic | Subgrade Concrete Aggregate Base
Index R-Value Thickness (in) Thickness (in)

South Oceanside
Boulevard East (Local 6 8 4 13.5
Collector) (existing)

North Crouch Street
(Local Street) 5 20 3 95
(existing)
South Crouch Street
(Local Street) 5 51 3 6
(existing)
Onsite Private Drive
(proposed) 5 20 3 9.5

South Oceanside

Boulevard West

(Local Collector)
(proposed)

5 *20 3 9.5

Asphalt Concrete (AC) and Class 2 aggregate base should conform to and be placed
in accordance with the latest revision of California Department of Transportation
Standard Specifications. Prior to placing the pavement section, the subgrade soils
should have a relative compaction of at least 95 percent to a minimum depth of 12
inches (based on ASTM Test Method D1557). Aggregate Base should be compacted
to a minimum of 95 percent relative compaction (based on ASTM Test Method D1557)
prior to placement of the AC. All concrete curbs and gutters, should be underlain by at
least 6 inches of aggregate base (AB) compacted to 95 percent relative compaction.

The following table presents recommendations for the concrete pavement sections
based on an assumed R-value of at least 15.
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5.10

Table 10
Preliminary Concrete Pavement Design

Minimum PCC Section

Traffic Index (MR = 600 psi min.)

4.5 6.0 inches PCC
5 6.5 inches PCC
6 7.0 inches PCC

For areas subject to unusually heavy truck loading (i.e., trash trucks, delivery trucks,
etc.), we recommend a full depth of Portland Cement Concrete (PCC) section of 7
inches with appropriate steel reinforcement and crack-control joints as designed by
the project architect. We recommend that sections be as nearly square as possible. A
3,500-psi mix that produces a 600-psi modulus of rupture should be utilized. The
actual pavement design should also be in accordance with City of Oceanside and ACI
design criteria.

Concrete Flatwork

Concrete sidewalks and other flatwork (including construction joints) should be
designed by the project civil engineer and should have a minimum thickness of 4
inches with No. 4 bars at 24 inches on center or No. 3 bars at 18 inches on center.
For all concrete flatwork, the upper 12 inches of subgrade soils should be moisture
conditioned to at least 2 to 4 percent above optimum moisture content depending on
the soil type and compacted to at least 90 percent relative compaction based on ASTM
Test Method D1557 prior to the concrete placement. Moisture testing should be
confirmed 24 hours prior to concrete placement. Where medium to high expansive soil
present in portions of the site, we recommend the flatwork near curbs and the interior
and exterior entryways for the inclusion of dowels between curbs and/or exterior
flatwork.

Landscaping and Post-Construction

Landscaping and post-construction practices carried out by the owner and their
representatives exert significant influences on the integrity of structures founded on
expansive soils. Improper landscaping and post-construction practices, which are
beyond the control of the geotechnical engineer, are frequently the primary cause of
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distress to these structures. Recommendations for proper landscaping and post-
construction practices are provided in the following paragraphs within this section.
Adhering to these recommendations will help in minimizing distress due to expansive
soils, and in ensuring that such effects are limited to cosmetic damages, without
compromising the overall integrity of structures.

Initial landscaping should be done on all sides adjacent to the foundation of a structure
or associated improvements, and adequate measures should be taken to ensure
drainage of water away from the foundation or improvement.

Locating planters adjacent to buildings or structures should be avoided as much as
possible. If planters are utilized in these locations, they should be properly designed so
as to prevent fluctuations in the moisture content of the subgrade soils. Planting areas
at grade should be provided with appropriate positive drainage. Wherever possible,
exposed soil areas should be above paved grades. Planters should not be depressed
below adjacent paved grades unless provisions for drainage, such as catch basins and
drains, are made. Adequate drainage gradients, devices, and curbing should be
provided to prevent runoff from adjacent pavement or walks into planting areas.

Watering should be done in a uniform, systematic manner as equally as possible on all
sides of the foundation, to keep the soil moist. Irrigation methods should promote
uniformity of moisture in planters and beneath adjacent concrete flatwork. Overwatering
and underwatering of landscape areas must be avoided. Areas of soil that do not have
ground cover may require more moisture, as they are more susceptible to evaporation.
Ponding or trapping of water in localized areas adjacent to the foundations can cause
differential moisture levels in subsurface soils and, therefore, should not be allowed.
Trees located within a distance of 20 feet of foundations would require more water in
periods of extreme drought, and in some cases, a root injection system may be required
to maintain moisture equilibrium. During extreme hot and dry periods, close
observations should be carried out around foundations to ensure that adequate watering
is being undertaken to prevent soil from separating or pulling back from the foundation.
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5.11 Construction Observation and Testing and Plan Review

The geotechnical consultant should perform construction observation and testing
during the fine, and post grading operations, future excavations and foundation or
retaining wall construction at the site. Additionally, footing excavations should be
observed and moisture determination tests of the slab subgrade soils should be
performed by the geotechnical consultant prior to the pouring of concrete. Foundation
design plans should also be reviewed by the geotechnical consultant prior to
excavations.
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6.0 LIMITATIONS

The recommendations contained in this report are based on available project information.
Changes made during design development, should be reviewed by Leighton Consulting, Inc.
to determine if recommendations are still applicable. Any questions regarding the contents of
this report should be directed to the attention of Mike Jensen, CEG, (858) 300-8494 of
Leighton and Associates, Inc.

The nature of many sites is such that differing geotechnical or geological conditions can occur
over small areal distances and under varying climatic conditions. The conclusions and
recommendations in this report are based in part upon data that were obtained from a limited
number of observations, site visits, excavations, samples, and tests. Such information is by
necessity incomplete and therefore preliminary. The findings, conclusions, and
recommendations presented in this report are considered preliminary and can be relied upon
only if Leighton has the opportunity to observe the subsurface conditions during grading and
construction of the proposed improvements, in order to confirm that our preliminary findings
are representative for the site.

This report was prepared for the sole use of JPI for application to the design of the proposed
improvements in accordance with generally accepted geotechnical engineering practices at
this time in California. Our evaluation was limited to assessment of the preliminary
geotechnical aspects of the project and did not include evaluation of structural issues,
environmental concerns, or the presence of hazardous materials. In addition, we recommend
that the GBC insert included in Appendix G be reviewed prior to the utilization of this report.
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GEOTECHNICAL BORING LOG KEY

Date Sheet 1 of 1
Project KEY TO BORING LOG GRAPHICS Project No.
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oand
CL | Inorganic clay of low to medium plasticity; gravelly clay; sandy clay;
silty clay; lean clay.
CH | Inorganic clay; high plasticity, fat clays.
2 2 2 OL | Organic clay; medium to plasticity, organic silts.
S ‘ ‘ ML | Inorganic silt; clayey silt with low plasticity.
H H H MH | Inorganic silt; diatomaceous fine sandy or silty soils; elastic silt.
% ML-CL] Clayey silt to silty clay.
7}' hadly GW | Well-graded gravel; gravel-sand mixture, little or no fines.
. 9 _—
° (\O\J N GP | Poorly graded gravel; gravel-sand mixture, little or no fines.
o
10— ?\\;LC GM | Silty gravel; gravel-sand-silt mixtures.
" 0 o o
W% GC | Clayey gravel; gravel-sand-clay mixtures.
s, s SW | Well-graded sand; gravelly sand, little or no fines.
SP Poorly graded sand; gravelly sand, little or no fines.
‘ J ‘ : SM | Silty sand; poorly graded sand-silt mixtures.
15 SC | Clayey sand; sand-clay mixtures.
Bedrock.
N | Ground water encountered at time of drilling.
n B-1 I Bulk Sample 1.
20— B-1 Bulk Sample 2.
n C-1 I] Core Sample.
B G-1 o) Grab Sample.
B R-1 Modified California Sampler (3" O.D., 2.5 L.D.).
B SH-1 Shelby Tube Sampler (3" O.D.).
25 S-1 Standard Penetration Test SPT (Sampler (2" O.D., 1.4" 1.D.).
B PUSH| | Sampler Penetrates without Hammer Blow.
N B Bulk Sample 2.
30
SAMPLE TYPES: TYPE OF TESTS: -
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS ” '
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY AT ATTERBURG LIMITS 4
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX ’
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON




GEOTECHNICAL BORING LOG B-1

Project No. 12085.002 Date Drilled 7-29-19
Project JPI Oceancreek Logged By XR
Drilling Co. Tri-Valley Drilling, Inc. Hole Diameter 30"
Drilling Method ~ Bycket Auger Ground Elevation _ 42'
Location See Map Sampled By XR
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
o N = [V] ns 7] = | QN
%"d':' "5_5 g_g’ 'g 2 ES ‘é 5"'5 2t '—“o This Soil Description applies only to a location of the exploration at the :
>0 @f c b = 2; oo | 28 2,,, time of sampling. Subsurface conditions may differ at other locations o
Q2 a ) E g m? > § g 0> | and may change with time. The description is a simplification of the 8_
N (] Q | O~ | actual conditions encountered. Transitions between soil types may be >
w gla tual conditi tered. Transitions bet i t b
gradual. -
S
0T TTT- SM | ARTIFICIAL FILL (Af)
_ | - L @ 0'-2.9": Silty SAND, medium dense, brown, dry to damp,
fine-grained, native and concrete clasts
40- n ]
5_-_ EE ] @ 5" Sandy SILT
35- — u @ 6.7'-7.2": Silty SAND, light brown, near horizontal
INE @ 8.2": Concretion 2 to 3" bed with clasts of SANDSTONE in
.1 1.7 u silty SAND fill, light brown, medium dense, poorly-graded
W0—-I['' 1 ®r1 0 1@ | | | sm | QUATERNARY LANDSLIDE(Qs)
| E 1@6" @ 9.8": Silty SAND, dark brown, rootlets

@ 10" Silty SAND, light brown, gravel-sized clasts of
17 SANDSTONE nearly horizontal layer, discontinuous around
30- RN B the boring

@ 14.5": Heavy caving, silty SAND, medium dense, heavy

15 R-2 E Push seepage, red-brown, fine-grained, moist, friable
_ 1@6" Unable to geologically log below 14.5'
@ 15" Silty SAND, loose, orange-brown, wet, roots, friable,
_ L iron-oxide blebs
25
20 e T = — T T " T 3n T AAAL oll TaTANME o — TR T
ML @ 20: SILTSTONE, gray-brown, intact, possible landslide
20- N i
BT T T R3 W i@s [ T[T TSV | IERTIARY SANTIAGO FORMATION (Tsa)
- M I P B |l 2@6" 1 1 ___ A @ 25" Silty SANDSTONE, medium dense, gray-brown, wet, ,-
ML __micaceous, M(zg_am%i _czﬂcym_c_a@ogaLe_ble_bs_/sﬂl_gers J
— — @ 26": SILTSTONE with interbedded SAND, medium dense,
151 ray-brown
— H otal p .5 Feet
Groundwater and Seepage Encountered at 14 Feet at Time of
— — Drilling
Backfilled with Bentonite and Native Soil on 7/29/19
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG B-2

Project No. 12085.002 Date Drilled 7-29-19
Project JPI Oceancreek Logged By XR
Drilling Co. Tri-Valley Drilling, Inc. Hole Diameter 30"
Drilling Method ~ Bycket Auger Ground Elevation 44’
Location See Map Sampled By XR
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
(] = a— [}] ns [72] - UW)
9|8 | 52 ° 2 22| S | 2 c—“Q This Soil Description applies only to a location of the exploration at the =
[} Py Q'd) Q.0 = ) [= DO n o o= . . e 5 ) b~
>0 | o c = =3 _; QQ | =+ | Z¢n | time of sampling. Subsurface conditions may differ at other locations o
Q2 a G) = £ m > oc *0> | and may change with time. The description is a simplification of the o
w < © H =0 =) o h ; o
(7)) nd_-\ a QO | »~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
S
0 ] I I __T@os TopsoL ________—— ————— ~
— - SM | ARTIFICIAL FILL (Af)
@ 5": Silty SAND, concrete, brick debris, gray-brown, dry,
— — fine-grained
40-
5 R-1 g @ 5" Silty SAND, loose, light gray-brown, moist, fine-grained
354 n ] @ 8" Becomes red-brown
N ‘T | 1 | sM | QUATERNARY LANDSLIDE DEPOSITS (Qs)
10— @ 9" Disturbed bed broken modeled SANDSTONE not intact
' R-2 “ 9-11'
R — N\ __|__|__1__ 1 @H10: Sity SAND, light orange-brown, moist _ _ _ _ _ _ _ _
sp @ 11": Moderate caving oxidized on sand layer
— - @ 11.6": Friable SAND, mottled but not intact
3 N T | T ] c | @13: Sandy SILT with a 2" thick plastic clayseam dipping N,
0¥ _ L calcium-carbonate blebs stringers
15 - T T T T 7 T = — T = T = T ana T AArer ol oANMROTAAE bt e T — —— — — ————~
- |RS:N8OE SM | @ 15" Silty SANDSTONE, light gray-brown, wet
_ T0-TAINWE — — — 71 Fe T T T T T T T T w1 @ 152 Landslide rupture surface 1/2" thick CLAYSEAM, r
around entire boring, moderate seepage along bottom of |
. s \ _landslide _ _ _ ___ _ I
SANTIAGO FORMATION (Tsa)
— — @ 15.8" SILTSTONE, dense, intact
25
20— — , .
@ 20': SILTSTONE, hard, gray-brown, intact
N 71 7 "] sM T @22: Sity SANDSTONE, very dense light brown
20
25 ——— T —— =TT~ T o T Ese B o e e T e — — — — —
SP @ 25': Poorly-graded SANDSTONE, light gray, micaceous
_ L Total Depth = 25.5 Feet
Groundwater and Seepage Encountered at 14 Feet at Time of
_ L Drilling
154 Backfilled with Bentonite and Native Soil on 7/29/19
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

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

Page 1 of 1



GEOTECHNICAL BORING LOG B-3

Project No. 12085.002 Date Drilled 7-30-19
Project JPI Oceancreek Logged By XR
Drilling Co. Tri-Valley Drilling, Inc. Hole Diameter 30"
Drilling Method ~ Bycket Auger Ground Elevation 44’
Location See Map Sampled By XR
7]
c o m I° 212 | o2 é~ SOIL DESCRIPTION %
(] = a— [}] ns [72] - UW)
B0 "5_5 <o ° 2 ES ‘é 5"'- 2t '—“o This Soil Description applies only to a location of the exploration at the :
So o | 20 2 =3 o= Qlwe |O% |4 ; i ; ;
>0 | o c = =5 QQ | =+ | Z¢n | time of sampling. Subsurface conditions may differ at other locations o
< (=] 0] E g m L | > § g 0> | and may change with time. The description is a simplification of the 8_
w N [ QO | O~ | actual conditions encountered. Transitions between soil types may be >
m D
gradual. L
S
0 SM | ARTIFICIAL FILL (A
_ L @ 0': Silty SANDSTONE, light gray-brown, dry, fine-grained
40- I e r__r- <r_- - r--
n B CL @ 3.8": CLAY 4", dark brown
5 @ 3.9": SAND, white, friable
R-1 g 1 @ 5" Silty SAND, brown, moist, fine-grained
—_——_—— - —— ] __1____.________ _____________________________
BEEEE sM | @ 5.8" Disturbed zone, silty SAND, dark brown
A T T~ T~ T "7 sc TN1@7.8: SAND bed, brown, micaceous, clasts of native I
351 _7 i s¢ \_ formaton
/ @ 8" Sandy CLAY, medium stiff, dark brown, moist, Possible
7 I 11 Topsoil .
10 A ~—— e -
1 R2 “ 1 SM | QUATERNARY LANDSLIDE DEPOSITS (Qls)
_ |- n 1 @ 10": Silty SANDSTONE, orange-brown, charcoal,
' fine-grained, micaceous
— a @ 10.3": Silty SAND, medium dense, dark brown, moist, slightly
oxidized
- L @ 11.3": Charcoal and wood chunks
30+
n . ] @ 14": SANDSTONE clasts 4" high, calcium-carbonate blebs
¥ 15— - IN6OW 65 stringers, loose
| "|degrees R-3 E 1 @ 14.7" Highly fractured SILTSTONE, calcium-carbonate
_ . 2 blebs, dark gray-brown, moist, randomly fractured, heavy
seepage along fractures, calcium-carbonate stringers.
_ L @ 15.5": Silty SAND
25
20 TlesNOW — R7 U T T T T Wi N @ 19.8-20.2" Highly sheared CLAYSTONE, polished, striated, |-
15-20 E 2 \ dark_g_rgg to red-gray, remolded CLAYSEAM |
degress T — — ] T T T T T T T T T mh T @20.2 15 o 2 thick CCAYSEAM, dark brown, moist, high I
RS:N45E | plasticity, heavy moderate seepage along clayseam and |
I 15-17 I fractures, caving |
degrees \@20.3" SILTSTONE, light gray, manganese |
204 n i TERTIARY SANTIAGO FORMATION
| || @ 21": Denser material SANDSTONE, light gray
25— R-5 E 2 @ 25": SILTSTONE, very hard, light green-gray, micaceous
_| 1
@ 26": Standing water
151
SAMPL:EOTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VA%

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

Page 1 of 2



GEOTECHNICAL BORING LOG B-3

Project No. 12085.002 Date Drilled 7-30-19
Project JPI Oceancreek Logged By XR
Drilling Co. Tri-Valley Drilling, Inc. Hole Diameter 30"
Drilling Method ~ Bycket Auger Ground Elevation 44’
Location See Map Sampled By XR
. 7]
c o U, I° 212 | o2 é~ SOIL DESCRIPTION %
S| sw | 2 o 05| 8 | 52| g9
‘a‘&':' ‘5_5 '5_87 'g 2 ES ‘é 5"'5 2t '—“o This Soil Description applies only to a location of the exploration at the :
>0 @f c = = 2; (=) -3 gﬁ "_Jw time of sampling. Subsurface conditions may differ at other locations o
Q2 a ) E g m? > = g 0> | and may change with time. The description is a simplification of the 8_
w N [ Q | W~ | actual conditions encountered. Transitions between soil types may be >
o =
gradual.
S
30 [.I-] R-6 5 SM | @ 30" SILTSTONE, very dense, light brown, micaceous
— | 10
_ L Geologically Logged to 25.5 Feet
Total Depth = 30.5 Feet
_ L Groundwater and Seepage Encountered at 15 Feet at Time of
10- Drilling
_ L Backfilled with Bentonite and Native Soil on 7/30/19
35— =
5-
40— -
0-
45— =
-5
50— =
-10-
55— =
-15-
SAMPL‘EOTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

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

Page 2 of 2



K Kehoe Testing and Engineering
‘l‘ 714-901-7270
E steve@kehoetesting.com
www.kehoetesting.com

Project: Leighton & Associates - JPI Ocean Creek Town Center CPT-1
Location: Oceanside, CA Total depth: 60.96 ft, Date: 8/2/2019

Cone resistance gt Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
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Tip resistance (tsf) Friction (tsf) Pressure (psi) RF (%) 5BT (Robertson, 2010)

CPeT-IT v.2.3.1.8 - CPTU data presentation & interpretation software - Report created on: 8/5/2019, 1:28:26 PM 1
Project file: C:\CPT Project Data\Leighton-Oceanside8-19\CPT Report\Plots.cpt



K Kehoe Testing and Engineering

‘l‘ 714-901-7270
E steve@kehoetesting.com
www.kehoetesting.com
Project: Leighton & Associates - JPI Ocean Creek Town Center CPT-2
Location: Oceanside, CA Total depth: 76.72 ft, Date: 8/2/2019
Cone resistance gt Sleeve friction Pore pressure u Friction ratio Soil Behaviour Type
2 e 2 3 _"-._ 2 : Eiliﬂ .;d_.. silt
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Tip resistance (t=f) Friction [t=f) Pressure [psi) SBT (Robertzon, 2010)
CPeT-IT v.2.3.1.8 - CPTU data presentation & interpretation software - Report created on: 8/5/2019, 1:29:13 PM 1

Project file: C:\CPT Project Data\Leighton-Oceanside8-19\CPT Report\Plots.cpt



K Kehoe Testing and Engineering
‘l‘ 714-901-7270
E steve@kehoetesting.com
www.kehoetesting.com

Project: Leighton & Associates - JPI Ocean Creek Town Center
Location: Oceanside, CA

CPT-3
Total depth: 77.50 ft, Date: 8/2/2019

Cone resistance gt Sleeve friction
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CPeT-IT v.2.3.1.8 - CPTU data presentation & interpretation software - Report created on: 8/5/2019, 1:41:34 PM

Project file: C:\CPT Project Data\Leighton-Oceanside8-19\CPT Report\Plots.cpt



GEOTECHNICAL BORING LOG LB-8

Date 6-13-03 o Sheet 1 of 1
Project o Weese Family Trust - Oceanside . o Project No. 040963-001
Drilling Co. Larive o o Type of Rig Bucket Auger
Hole Diameter 30"  Drive Weight 3500#@0-28'", 2500#@28-55',; 1300#@55-85'; 1800#@85-100'Drop 12"
Elevation Top of Hole 158’ Location - B .
. ) o N 3
5 Q 2 2 |.2l5 |25 % DESCRIPTION o
29 ’E'{.‘; o h=] o 20 | £w | 2= 80 ~
@ o Q.0 2 = go | 55| O° —
50| 02| o9 | £ a |9 |pa| 23|20 °
ol | gt o =] = ms > ec | = )
o o b 8 e |2 |28 S2 Logged By BJO - 2
o Sampled By BJO ~
m N S = = e —
s i | SM QJA'[FRMM TERRACE DEPOSITS (Qt)
i RSy i fa) 02" Light orange-brown silty SAND; dry to slightly moist, very
= dense, fine grained
= o=z ] sC @ 2'-3": Brown sandy CLAY, moist, stiff, horizontal profile ring holes;
1551 e I cemented along base
L
e ] @ 4. Sample is similar to above; light orange-brown silty SAND,
o LI . slightly moist, very dense; fine to medium grained
- ) - -17 s
.4~ @ 6" Grain size and moisture increases, becomes orange-brown silty
A g2 L SAND: moist, dense; fine to medium grained; local stringers and
o pods of gray color
1504 1! . | @ 10" Sample is: ()mnﬁc-bmwn silty SAND; moist, dense; medium
o= L Fraumd with scattered subangularcoarse sand to gravel
o M @ 10.5-11.0": Scattered subrounded gravel and small cobbles
10— " '; . supported in matrix similar to above; rare claystone clasts
1 =S R-1 Q81| 261] 41 | sM |
O~ |CEW, o | LERTIARY SANTIAGO FORMATION {lﬁ)
[e% . |ION (@ 11" L:_F’hl gray silty SANDSTONE; slightly moist, dense; very fine
* L |CGEW, grained; generally massive: rare gray claystone clasts
145- 1. v [3-8N M @ 12': Contact, iron-oxide stained above, generally clean, light gray
LI I colo}r‘ below; parallels the contact above, generally dips 3-8 degrees
= | nort
15— s e &
) ::‘) GE: @ 16" Discontinuous pod of orange sand in west wall, horizontal
140- e ! 18" End downhole lo% _ .
310': Sample is: gray silty to qlayé:y SAII*JDSTONE, slightly moist,
g R2 I 9 207! 77 | sm 17{‘1"30 to very dense; fine grained; local, gray claystone clasls up to
20
| Total Depth =20 Feet
= L Downhole Logged to 18 Feet
No ground water encountered at time of drillin§
; = 2 Backfilled and tamped with native soil on 6/13/03
135
25— —
130 - !
30—
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-9

Date _ 6-13-03 Sheet 1 of 4
Project ) Weese Family Trust - Oceanside L Project No. 040963-001
DrillingCo. ~ Larive B B Type of Rig _Bucket Auger
Hole Diameter 30"  Drive Weight 3500#@0-28", 2500#@28-55'; 1300#@55-85', 1800#@85-100'Drop 12"
Elevation Top of Hole 170' Location B ] B B
N > o . ‘g
5 e | 8 |2 |38 | s DESCRIPTION 2
25| 5| So | T o | 39| 55|25 (S0 =
Oo j=5 Q.0 = —_ ol [T S] "‘;; @ 00 Y-
> o? | a3 = o |2° oo | as P °
ol | A L B £ 0 | = oc | =, @
o o < 8 o |2 58 Uo)a LoggedBy BJO 2
Sampled By BJO -
- 5 N S i — S—
1707 T -] 11 SM | QUATERNARY TERRACE DEPOSITS (Qf) o
il i @ 0" Light oran¥c-hruwn silty SAND to sandy SILT, dry, very fine
A s | grained; weakly cemented
165 5— - 1 H
11 |
15 | @7 Generally coarsens with depth, bulk sample (7-9'{)25 fine to
4.0 a medium grained, slightly moist, otherwise same as above
1607 30— - @ 10 Sample is: orange-brown SAND, slightly moist, medium dense;
_ R-1 4 1179 58 | SM fine to medium grained ’ ’ '
1551 15— ._* . 0 @ 14.9': Gradational contact to orange-brown clayey SAND; moist,
A L medium dense
s =
=) o. °o°?® - 16,5 6" thick horizontal layer of scattered gravel, matrix supported
-, 18.5": Base of clayey coarse SAND with gravel, moist, medium
A7 =g L dense to loose; horizontal, slightly undulatory contact
oo a g _—
N .. =4C Horizonth! - CLML TERTIARY SANTIAGO FORMATION (Tsa
— " IS:NT0E, {@ 18.5" Gray silty CLAYSTONE; slightly moist; medium dense to
1504 20— ~~ 228 dense; micaceous; weathered, discontinuous oxidized fractures
- b= 43 | 274 | cL 19.5" Gray CLAY-lined shear, polished, weathered, continuous
A== R-2 3 94. : 20" Sample is similar to above
T+ . [C:N6O-T0E SM |~@?23.3 Diffuse contact with light gray SANDSTONE; slightly moist, -
T, 57 |2 N medium dense; very fine grained
1451 25— X o % i @ 25" Grain size coarsens to fine grained
L1 . ", |GB:NSOE, Il @29.4": 1/4" 1o 1" thick gray-brown clayey SANDSTONE, locally
st [ 1I3NW cemented
1407 30———
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-9

Date 6-13-03 - Sheet 2 of 4
Project Weese Family Trust - Oceanside o Project No. 040963-001
Drilling Co. S Larive N o Type of Rig Bucket Auger
Hole Diameter 30" Drive Weight 35004@0-28'"; 2500#@28-55"; 1300#@55-85";, 1800#@85-100'Drop 12"
Elevation Top of Hole 170'  Location o -
. > o - -lu-z
5 e | 2 |2 5l% |6 DESCRIPTION 2
2% | B8 | Eo| © o 26 | gw | 22| 8 =
o [=% 2.0 3 = 2w | o0 | 73| 0% ®
20| 2| 83 B g | =. |08 2o .
i a (] < § e E =3 32 Logged By ‘ BJO §
Sampled By BJO -
N S _ = — — =
1401 30— .| a AI e @30 Sample is: Light gray silty SANDSTONE; slightly moist, very
i [ R-3 18 | 1146| 68 | SM dense; very fine grained; micaceous; diffuse iron-oxide staining
e, -o '_ i @ 32'-33.5" Coarsens downward, scattered red claystone rip-up clasts
Jdo o7, |
‘-0
_—\““""‘ @ 33.5" Irregular, generally north dipping, scoured contact, very fine
. grained sand below
1354 35— * .
. 2 | @ .';}]?': ﬁNeakly cemented SANDSTONE cementation, increases with
=i SNEL T Bl ept
% . il @ 39" Very minor scepage from above cemented layer, 1.5" thick;
130 Ao—p" * i G m“l"f} oy silty SANDSTON de
i b @ 40" Sample is: light gray silty SANDSTONE; moist, very dense;
A e R-4 20 | 12121 104 | SM (_ fine raiu[:zd; micac«:ousy g .
\ B:NI10E, SM/CL] @41'-42": Yellow-brown CLAYSTONE; moist to wet, soft to medium
TSN 4NW L ~ stiff; clay seam at base, polished, continuous with local scepage
= ZIBNISE @ 42'-42.5" "Thinly bedded gray-brown, micaceous SANDSTONE and
L TN INW A ~ brown to yellow-brown CLAYSTONE, polished surfaces along
e bedding surfaces
el Nt | 42.5" Gray fine SANDSTONE, moist, dense
o USIN36E, (@ 43.7": Well polished shear zone 4" thick, in yellow-brown
1254 45— "¢ [2TNW o ~ CLAYSTONE; oriented along bedding; weathered, slightly moist;
* +* + " ISTR:15N, striated
450 T IN20W - @ 44': Grades sandy and micaceous
_QL | @ 46.5-47.9'": Polished red-brown to yellow-brown CLAYSTONE,
N, ?:NS{}E, slightly undulatory, continuous around hole
§ ¥ g if SM I @F48': Contact with light gray to light blue-gray, silly SANDSTONE,
A n slightly moist; very dense
1204 50— x"i)( 49'.5': 4" thick concreted zone, dips northwest, local pink coloration
| P RS I 32 |31 128 ] sm 50" Sample is similar to above
%0 of
)| B I @ 52" Contact with slightly finer grained material
1151 55_\,"\‘\ C:N35W, 1 @ 355" Contact with brownish gray clayey SANDSTONE, slightl
A"+ " *|14NE i moist, dense; very fine grained, micaceous; 1/2" thick reddish halo
- at contact; unsheared
L |GBNSOW, - e R
| '-;,...ﬁ 15N R-6 I a0¢s"| 1015 | 111 [smrct @ 59" Gray sandy CLAYSTONE to silty SANDSTONE, slightly
SAMPLE TYPES: TYPE OF TESTS: <5
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-9

Date _6-13-03 Sheet 3 of 4
Project Weese Family Trust - Oceanside Project No. 040963-001
Drilling Co. Larive Typeof Rig Bucket Auger
Hole Diameter =~ 30"  Drive Weight 3500#@0-28'", 2500#@28-55'", 1300#@55-85"; 1800#@85-100'Drop 12"
Elevation Top of Hole 170 Location -
- g | 2 2| 0% g DESCRIPTION ;
o Q o =z wo | @ sl 20 @
g% | 8% | Eo °© [N 20 | &v | B oo =
o3| 23| a8 5 = 2L | 90 | Bg | OK s
oL 8“- o] = E‘ o5 a2 Z» ©
T 0] b & = E =3 | 32 Logged By BJO §
Sampled By BJO -
NS — e by
107 60—— — SM/CL moist, dense; fine grained; concreted gray sandstone/claystone in
47 sample tip
- -
PSR
":_“"&Gﬁiym-sms, T @ 64" Discontinuous cemented zone; hard, dry
d g —— |3 ]
1051 65—~ @ 65", Light brownish gray clayey SILTSTONE, slightly moist, very
L — = ML stiff: scattered fine SAND grains; grades to sandy SILTSTONE
- through 68'
“‘}h//t- S:N30-40E ' (@ 68" Paper thin, pl hear, local di ti s sh t
P S [ = i o Fape 1, planar shear, 10C 1scontinuous snears pro ate
Tt [20NW - 1" to 2'* above sgrface Propog
100{ 70—~ .

: i 70" Sample is: (at top) light grayish brown, clayey to silty
| I\ R-7 I 30-10"| 116.6 | 184 | SM @ SANDSTONE; sli%ht? moist, very dense to hard (and at bottom)
2 light bluish gray, silty ANDSTONE, slightly moist, very dense; all

1t |CN6OW, d very fine grained .
<t [3sw @7[?‘: Contact-iron stained, generally fine to medium grained
.+ "|ENSTE
i [ 40SE
.+, [STR:35SE,
951 75— - + - |N6OW . @ 74.5" Clay-lined fault surface, continuous around hole; dry, tight;

sense of ofTset not evident

.. ¢ |FNSTE,
= . |40SE L 77.6"; Fault surface lined with 2-3 mm of lavender clay, dry, stiff;
LT~ R}E{}\E/ 5SE, e striated, locally bifurcated, 1-2" apparent offset down %21 sc%th

90+ 80— " - "1 sty : .
2 o D RO S ; . F . x x 2
A= B nls.l\SJ’ZBI., R-8 i 30-10" 115.3 ] 11.9 lsmrsc f@ 80"t Sample is: Itghllg?y to gray silty to clayey SANDSTONE,

i 5 slightly moist, very dense; very fine grained; slightly micaceous
© ot |BINS-5-10W (@ 80.1': East dipping shear offsets bm\gl\rnr: 1" thick claystone seam,
i 0.5" down to east
1.0, * I @ 83'-84" Very minor seepage

. @ 83.9": 4" thick concretion of gray-brown clayey SAND; continuous
< ! around hole

1 85 . . 1 .
85 .ot @ 85" Grades to moist (darker gray) medium grained SAND, scattered
B P | light gray and orange concrete nodules
R-9 30-8"| 114.8| 14.8 | SM | @ 90" Sample is: (?ray SANDSTONE; moist, very dense, fine to
I medium graine

80- 90
SAMPLE TYPES: TYPE OF TESTS: i
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-9

Date 6-13-03 o Sheet 4 of _4
Project Weese Family Trust - Oceanside Project No. 040963-001
Drilling Co. Larive - - - Type of Rig Bucket Auger
Hole Diameter 0" _ Drive Weight 3500#@0-28"; 2500#@28-55', 1300#@55-85'; 1800#@85-100'Drop 12"
Elevation Top of Hole 170' Location - o B -
. > (=] . ﬂ
5 o | 8 | 2 |48 |25 8a DESCRIPTION 7
2% | E8| S2| o e |20 ]|85| 2| 20 =
sb | 2P| 85| £ 8 | 2 |0a| 32|20 0
i (0] ] s e g =3 06)3 LoggedBy BJO o §
Sampled By BJO L
N S — e — —
804 90 —— — —
1 N Total Depth =90 Feet
Downhole Logged to 87 Feet
_ o Very minor seepage from north wall at 39 feet and generally continuous
at around hole at 83-84 feet
_ Standing water at 83.5 Feet depth on a.m, of 6/16/03
Backfilled and tamped with native and bentonite on 6/17/03
751 95
70 100—
65105— -
60-110— H
55{115— -
50120
SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

DS DIRECT SHEAR

MD MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

G GRAB SAMPLE
SH SHELBY TUBE

SA SIEVE ANALYSIS
CU TRIAXIAL SHEAR
EI EXPANSION INDEX
RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-10

Date 6-16-03 - Sheet 1 of 4
Project ~ Weese Family Trust - Oceanside - Project No. 040963-001
Drilling Co. o o Larive B Type of Rig Bucket Auger
Hole Diameter 30" _ Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85', 1800#@85-100Drop 12"
Elevation Top of Hole 185' Location ) - -
. > o 6§ 3
5 e | 8 2 | o5|% | 25|08 DESCRIPTION 7
ot | B8 | Ew T o 20 | £ | 2 | S¢ =
S| 29| 20 = . AL | 20 | N | O u=
o | Qu| S| B £ |@5 | 2% e | = =
o (G = : i g =3 33 |Logged By BJO/RKW - §
y 4 Sampled By ~__BJO B -
850 0 — 1 1 | SM | QUATERNARY TERRACE DEPOSITS (Q)
4 - . @ 5" Orange-brown silty to clayey SAND; slightly moist, medium
. ot dense; generally fine grained, very weakly cemented
180, 5—. p-— . o . .
0 . @ 5'-6': Subvertical light brown SAND infilled vein
175 10— - QT . .
| . R-1 I 6 |1253] 96 | sMm @ 10" Sample is same as above
1704 15—{°, °°. o m SM @_1473-ﬁ':_fh:ddés to medium gfaiﬁeafscﬁllcwd coarse grains; ]
ot — generally clayey SAND, moist, medium dense, rare subangular
SaE N ] gravel, micaceous
X 0 * | o
o |
=5 g @ 18,5 1-3" thick silty fine SAND bed, yellow-brown to
‘. 00 orange-brown; moist, medium dense, horizontal; friable; continuous
1651 20— "2~ @30 Ramole is: yellow-b brown, silty SAND, slightl
i ' Sample is: yellow-brown to orange-brown, silty : , slightly
_—f—L:-- R-2 I 5 (1032) 7.7 | SM moist, medium dense; friable; black mottled pattern to samgle top
- @ 20.8": Contact with I' thick fine silty SAND, similar to 18.5"%
UL L undulatory, horizontal top; gradational bottom; micaceous; friable
| gﬂ“ I @24': Subrounded cobbles and subangular gravel in 5" thick
1601 25— ‘3__ N o horizontal layer; matrix squorted ) )
e el @24.5": Low angle cross-bedding of gold mica-rich laminations and
NS ] thin beds
—
S ]
—~ _ |GB:N60E @ 2}21.21'(: Horizonta! bed of medium to coarse grained SAND; 4-6"
Te- |6SE 5 thic
i K § sM | TERTIARY SANTIAGO FORMATION (Tsa
v 8 @ 28.7 Light gray to yellow-gray SANDSTONE; slightly moist,
1557 30—
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-10

Date 6-16-03 Sheet 2 of 4
Project _ Weese Family Trust - Oceanside B Project No. 040963-001
Drilling Co. Larive B o Type of Rig  Bucket Auger
Hole Diameter 30" ~ Drive Weight 3500#@0-28'"; 2500#@28-55'; 1300#@55-85', 1800#@85-100Drop 12"
Elevation Top of Hole 185' Location - ) - B
-] 2 2| ¢~ 2
c o |8 | S 1 .58 ||z DESCRIPTION 7
22| S| Eo| T @ 20 | g% | B | 20 =
So| 82| &3 | 2 s | 9|53 28 |9 5
2T|eT 6 2 § D% |z | 35|32 |loggedBy BJO/RKW 2
o Sampled By BJO =
N S — —
s R e g8 dense; very fine grained; minor silt; undulatory but sharp upper
=N R-3 16 | 943 | 204 | ML contact; generally horizontal
= B GB:N40- @ 30" Sample is: Light gray sandy SILTSTONE; slightly moist,
4 = = ¥60E medium dense to dense; very fine grained; orange oxidation stain to
= = 115-20NW ugper sample ]
RS a @ 30.5" Generalized bedding based on 4" thick yellow-gray sand
. band, local claﬁ_stonc rip-ups
@32.5" Very diffuse, north dipping contact, fine to medium grained

1454 40— -

= 50W
50-10SW
0] 45— L |
= oo
L. |CIN40-60,
X T ¥ B:N40-50E]
2~ |5-10NW
1351 S0 = 7 lg:N40-50W

130 55—+ ° . -

—_ |caNso-

_’:‘_; 15-20NE

~/1INE

CN60W,

below

@35.5" Generally north dipping iron-stained bands, diffuse

ML-CL~ @ 41" Sand grades medium (o coarse grained . _ -
AU @i 415" Contact slightly undulatory, drops 4" to southwest across
R-4 10 | 1040 22 LCl hole, unsheared; stiff’ material below
- 104. 7 MLCL - G 42" "Sample is gray sandy SILTSTONE to silty CLAYSTONE,
sli 'hﬂy moist, very stiff; massive
| 43745 Local concreted and weathered pods, otherwise very stiff to
very stiff and massive

| SM | @ 45" Rare subvertical, discontinuous, tight, unweathered, short joints
(@ 45.4-45.7"; Contact, cemented, gray, very fine SAND below,
slightly moist, very dense

@47 3" thick light brown, concrete SILTSTONE bed; dry to slightly
moist, hard; fractured; slithly undulatory; drops 4" to northwest
across hole, sand above clayey below

=
Ooo

8 |8C-CL 50" Sample is: light gray-brown clayey SILTSTONE to sil
5 1 SM @ CLAYSTONE, slightly moist, very su)f(’f; minor very fine SKND,
Enllshed surfaces in sampler {ip

1.5": Thin, irregular shear zone enters hole, discontinuous, not well
developed; short semi-polished surfaces

T SM " @ 53" Contact, thin red 'ciay'iaax_ads_wiﬁin_ﬁlﬁ-%my SANDSTONE,
moist, dense; local concrétion, grades to light brownish gray to light

gray SANDSTONE, moist, medium dense to dense; fine to medium
rained, minor silt

R=5A 9 | 1100
R-5B

@

+ — “IBINT0-80E @ 54.1-54.5' Tight, stiff, sharp CLAYSTONE bed; faintly polished,
- .
47, 0 T[1IoNW i sharp upper surface
1257 60 * - —
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-10

Date ~ 6-16-03 ) Sheet 3 of 4
Project ~ Weese Family Trust- Oceanside - Project No.  040963-001
DrillingCo. Larive B Type of Rig _ Bucket Auger
Hole Diameter 30" ~ Drive Weight 3500#@0-28';ﬁOO#@EB-S&[&gQ#@@_S-B_S'; 1800#@85-100Drop 12"
Elevation Top of Hole 185 Location o B i
S Z | o g DESCRIPTION ;
5 S 3 4 0o | @ 2% | ou ot
oy | 85| Eo| T o 20 | = | BE | B¢ =
go| §o| §9 | 2 s | & 33|28 |9 S
e ; m [9) e
T |20 Z E |@8 | 2 s§ 53 | Logged By BJO/RKW §
w S
. = Sampled By BJO B =
25 60—F——+———1- — = — —= ———
. ' i .. ]
K @ @ 62" Oblong CLAYSTONE rip-up clasts
LA s . "‘%"523*5"%63': B |y f‘e&“‘ ILTSTONE slightly moist; very
= |C: 5 @ 63" Generally gray-brown clayey SILTS :; slightly moist; very
I . ENW R-6 28 | 1063] 206 | CL stiff; micaceous, Ilymin (1/8") Im};uy;mtions of pink-gray yellow-brown
- CLAYSTONE, slightly moist, very stiff, micaceous discontinuous,
1204 65— ~ X% L very short parting surfaces along approximate bedding (contact
- c}ncm?.limr:?i
4 A @ 66" Contact; concretion lined; 1" thick planar brown,
- %~ |C:N60-TOEL CLAYSTONE with planar parting surfaces above; slightly moist,
4 % e INW L M ___softtomediumstift .
,..-JX,L S @ 67" I,i%ht blue-gray to light gray SANDSTONE, slightly mois,
oS o dense; fine to medium grained; micaceous
1451 90- . . |GB:N6OE, @ 70'; Diffuse contact, gray medium grained below, generalized
<. |ioNw il attitude on red elayey SAND ribbon, dips 0.5 to the northwest
: @ 72" Minor seepage, sand is very moist to wet to 78'
1mo{ 75— ° . .
_,....--""')'("' B IO e o e AT TONE Bt wel dlore =
Axxztl a @ 78.5": Contact with brown CLAYSTONE, moist to wet along short
;{ fractures; soft to stiff; abundant discontinuous shears, continuous
105- 80—;—,/‘ SIN4BE, I around hole
. TNW 79'-79.5". Well-developed shear zone, 0.5' thick, attitude on lanar
4 P
1 Z # 1l lower surface; local conereted nodules to 6" diameter; shears dry up
/ and decrease through 80.5; possible striac trend NOSW
F — |SN51E ! SM (@ 81.3" (.;i)cntacl with blue-gray SANDSTONE interbed, moist, dense
- g to very dense
4 - kg _ cL @ 8i l.?':zL?j‘}vc]r( shear, immediately above SANDSTONE; continuous,
i " 10 2" thick zone
- - i (@ 82.5'-83.8": Brown CLAYSTONE bed; parallel to above; very
. v mioist, soft to stiff; sheared base and top; scattered gold mica; red
1001 85— . | c]aycg sand ribbon at base
N A M @ 84': Blue-gray SANDSTONE, wet, dense to very dense, weeping
N L seepage continues
17 CL 87" Brown CLAYSTONE, slightly moist, stiff; end downhole log
Y
95+ 90—
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-10

Date 6-16-03 - Sheet 4 of _4
Project Weese Family Trust - Oceanside B Project No. 040963-001
Drilling Co. o Larive - o Type of Rig  Bucket Auger
Hole Diameter 30" Drive Weight 3500#@0-28'; 2500#@28-55'"; 13004@55-85'; 1800#@85-100'Drop 12"
Elevation Topof Hole 185"  Location o -
: > o ‘9
5 o | 8 |2 | sl8 |25 8a DESCRIPTION 7
E=hd 5'5," Lo =] o 20 Cuw= | B¢ Eo' -
So| go| §9 | £ 5 | ot |33 22|Cg s
- = m= s
o-1a%| & z § 03 E §§ S5 |LoggedBy BJO/RKW é’
Sampled By BJO -
. N S ; — e — — =
951 90—— — —— — =
R-7 W30(10"y 116.1| 143 [ SM
@’92'; Sample is: Gray silty SANDSTONE, slightly moist, dense to [
g _ﬂ%_dm_m;_.ml.c{mous;__m_qgm ined ﬂ
Total Depth = 92 Feet
| Downhole logged to 87 feet
Minor seepage at 72 feet to total depth
90| 95— 3 Standing water at 91 feet )
’ Backfilled and tamped with native and bentonite on 6/16/03
851 100— 8
80{105— =
751 110—
704115— -
65/ 120— —
SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON

R RING SAMPLE
B BULK SAMPLE
T TUBE SAMPLE

DS DIRECT SHEAR

MD MAXIMUM DENSITY
CN CONSOLIDATION
CR CORROSION

G GRAB SAMPLE
SH SHELBY TUBE

SA SIEVE ANALYSIS
CU TRIAXIAL SHEAR
El EXPANSION INDEX
RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-11

Date 6-18-03 Sheet 1 of 4
Project Weese Family Trust - Oceanside - o Project No.  040963-001
DrilingCo. ~ Larive ) . Typeof Rig  Bucket Auger
Hole Diameter 30" ~ Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85'; 1800#@85-100'Drop 12"
Elevation Top of Hole 170 Location - 5
5 > o . ’ ﬂ
5 Q 8 S | 3l F | 8 DESCRIPTION 3
5% | €% | So| T o | 20| 85| 28| 26 =
s3| o i) 3 - 2| 20 | BS ol Y
o | S| 83| F g @5 | 2°%|ss|=2 .
T o = 5 e E =3 23 | Logged By BJO ‘é’
" J Sampled By BJIO -
s B | R 1 ) —ISM/MI| QUATERNARY TERRACE DEPOSITS (Q1) - ==
J—o @0 Reworked, to?soii-like material consisting ofli%ht brown SAND,
B S = to clayey SILT, slightly moist, loose to medium stiff; irregular lower
v b SM/SC contact o ' _ _
. by = | AR 2.5"-9" Orange-brown silty SAND; moist, medium dense, friable,
LCAS
—_ ':‘5 medium grained; minor clay; fine to medium grained micaceous
2.0
1651 S5—'p.p .0 -
e H g
o~ ! @ 5.5 Scattered very coarse SAND to subangular gravel in coarse silt,
., =" sand matrix
14 coo _ @9 Horizontal, slightly unclulmo:y contact with orange-brown to
|l o ©2 "I silty SAND, moist, dense, very fine grained; not offset by joint at
s =" — 9.5" cemented infilling, propgates to 10/
160 10———=J2N02E T AN PVeTey T
e T4N R-1 s | 11621 15.0 [smrsc TERTIARY SANTIAGO FORMATION (Tsa)
- 10-13"; Light gray to gray silty to clayey SANDSTONE, moist,
di— — L e dense; very fine grained; rare subvem)::al fractures filled with up to
-4 1/8" thick orange sandy silt; undulatory upper contact, scoured to the
& | southwest ‘
=/, |C:25-35E @ 13" Gradational contacl: Light yellow-gray silty SANDSTONE,
A, 7 [3SNW il slightly moist, dense; scattered hlack stained blebs and subvertical
. streaks; fine to medium grained
155 15— - - ;
_  — |C:20-40E i CL —@—16_' Contact with gra -brown silty CLAYSTONE, moist, medium '
| —~ [8-10NW W stiff; orange stained above, weathered below for 1-2"; stiff to very
= stiff through 21', with scattered concreted nodules
-+ xx —
Ty o I @?21"; Scattered white concretions ring hole, local loose pockets due to
1504 20— — — | subhorizontal shear zone; 2-3" above contact, discontinuous
:—;S-/ polished surfaces
ol 0N S:EW-12N @212 . Contact with silty to ngyt.y SANDSTONE; moist, dense,
=t “ CN30E . M blue-gray, with red clayey ribbons at contact, fine grained
", 1ONW
145{ 25— .+ :
] 0 & I - coarsens from fine to medium grained through 29'
I Y
4% 0, !
o LY
Q' ° L
1407 30—
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-11

Date 6-18-03 Sheet 2 of 4
Project B B Weese Family Trust - Oceanside S Project No. 040963-001
Drilling Co. - _ B Larive B - —— Type of Rig Bucket Auger
Hole Diameter 30"  Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85", 1800#@85-100'Drop 12"
Elevation Top of Hole 170°  Location o -
Y > (4 . ‘Z’l
< o g |2 .218 |ia DESCRIPTION 3
a2t | 8% | Eo| © o | 20 | g+ | 2| B¢ =
o3| 2p| 20 3 i oL | 29| no o S
o | Q| B4 S g‘ =, |0O2| gE | =N °
i (] b 5 03 E =3 82 Logged By ) BJO - ‘é
Sampled By BJO =
T = S B I . — — =
i L B - 30" Sample is: Lis tTgra fSANDSTONE"—s-IIighlly nmis_l,lﬁgaium
ot R-2 15 | 114.1] 63 | SM @ dense; m?nar silt; Ecncml)ly fine grained; diffuse orange staining;
vl friable
] X s
X @ 32" 1" 10 6" thick layer of red to brown clay and concretions,
i (T & continuous around hole, pinches and swells, no clear orientation
_ x{K__x: il i @ 34.1-35": Concreted SILTSTONE continuous around hole;
1354 35— . - undulatory, with discontinuous red-orange clayey ribbons at base;
. 2 local blueish SAND below
1304 40—, "
. o = - SANDSTONE continues, lg{:ncmlly massive light gray, fine to
ST medium grained, moist though 44'
e . ML Fma e o - =
- = _ gﬁs\)N-SN @ 414 § (Jray-bm“{)n clfiycy SIL T.S} I %EIVEI Sh%lhul':r mmsl,fvcry stiff;
A — SINS 4 discontinuous but planar, poor eloped shear surfaces in upper
1251 45— __|siow oot - POOEY GoVERE .
| ® : R-3 lz{]{] ™ 112.0] 18.1 sC @ 46': Sample is similar to above, with fine SAND
~ '--a |
— —
120{ 50—, . - SM e e e —
@ 50" Grades to very fine grained silty SANDSTONE, S|_lﬁhll)( moist,
=L DE . dense to vcﬁa denge, scattered red-brown claystone, caliche {7)
: @ . pockets, and cemented siltstone clasts through 55'
= @ @ |
13y, 55= .. °; I [ CL | @55-57" Grades fine to medium grained red-brown CLAYSTONE
-3 ) 2. ° .H‘ . -
- .+ |GB:IN30-40W @ 57 Generalized bedding on thin, nearly continuous red sandy clay
A+« " |3-5NE ] lamination

110! 60——=—"— —

SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION Ei EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-11

Date ©6-18-03 Sheet 3 of 4
Project - Weese Family Trust - Oceanside Project No. 040963-001
Drilling Co. B Larive - Typeof Rig  Bucket Auger
Hole Diameter 30"  Drive Weight 3500#@0-28';, 2500#@28-55", 1300#@55-85'; 1800#@85-100Drop 12"
Elevation Topof Hole ~~ 170'  Location - - o
=] o 2| g~ 2
& Q 3 z2 | .81% || %0 DESCRIPTION o
o= | §= | E =] | ew | BE| S =
52| ae| & 3 2 2 oo | 55 | 09 u—
388|832 | g |& 23|82 :
o a 0] < § i g §§ 83 Logged By BJO B ‘é
" S Sampled By _BJO - -
0] 0 ————— . = =
ot " 60": Minor seepage through 63'
.t R-4 J{30(10") 103.2| 11.5 | SM 610': Sample is: L%ght bl’O\%‘]‘iiSh gray SANDSTONE; moist, very
) dense
~ - Z|BIN-45E, @63 1" thick concreted gray-brown SILTSTONE bed, intact
| . |[16NW il unsheared; wet above; clear upper contact, iron stained
- ¢
1051 65— , « =
—-‘% CL " . . .
y/ 68" 4 1o 6" thick, semi-continuous light brown conereted
- SILTSTONE/CLAYSTONE, local pink coloration
,_f-_f'“ —— @ 69': Gray-brown CLAYSTONE bed, similar to above
100 70— |G Y . .
-+ " ISW i 70 Sample is: Light blue-gray SANDSTONE; slightly moist, ve
1, T 5w R-5 |30(l() 1200| 132 | SM @ dense; ﬁl?e grained with mﬁIor silt ghtly g
954 75— & ¥ -
Tow " i @ 78" Northwest dippinig contact, dips 6" across hole, unsheared,
= L minor seepage from blue-gray sandstone above
| —|C:N20-40E 0L b rmrem =i e e — ek
4 == | @ 78.5'": Brownish gray silty CLAYSTONE, Slightlﬁ moist, very stiff
~Xx~ to hard; generally homogencous and massive, with scattered
001 80— — ~ §r?vc{-swcd concreted nodules
Xy~ r6 3011 1123 190 | CL @ 80" Sample is similar to above
- X -
X -
=3
V=T SC |"@84": Blue-gray SANDSTONE bed, Jé_?éqt'ifr to hard material,
85- 85__...;--'-.""' L] interbedded biue-&,way clayey SANDSTONES, dry o slightly moist,
il oo very dense to hard; locally cemented; and brown clayey
i SICTSTONES, dry to slightly moist, very stiff
2 i @ 90" Sample is: Gray clayey SANDSTONE, slightly moist, very
R-7 i25(10 1148 16.1 | SC stiff; finely micaceous; sand is very finc graineﬁ
80 90— —
SAMPLE TYPES: TYPE OF TESTS: <
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-11

Date 6-18-03 B Sheet 4 of 4
Project ~ Weese Family Trust - Oceanside - Project No. 040963-001
Drilling Co. B B Larive = Type of Rig _ Bucket Auger
Hole Diameter 30" ~ Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85'"; 1800#@85-100'Drop 12"
Elevation Top of Hole 170"  Location - - o
. > =3 . 2
5 Q 2 2 |55 |85 8 DESCRIPTION i
=5 85| So | T o 20 | 5% | 22 | B¢ “
3| a3 | Qo 3 = 20 | 86 | 3 | O9 s
sw | Qu| 84| B g | g5 | 22| 5t | =2 °©
i 2 o < g |9 |2 =23 g:’ Logged By BJO §
N it = =
o Sampled By BJO -
N S — - e =
80{ 90— - = =
i Total Depth = 90 Feet
ol o Downhole Logged to 88 Feet
Minor seepage at 60 to 63 feet and at 78 feet
L Backfilled and tamped with native and bentonite on 6/18/03
754 95— -
70100 -
651105 — u
604 110— i
551115—
50 120—
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-12

Date 6-19-03 o Sheet 1 of 2
Project ) ~ Weese Family Trust - Oceanside - Project No. 040963-001
Drilling Co. - Larive o Type of Rig  Bucket Auger
Hole Diameter 30"  Drive Weight 3500#@0-28'"; 2500#@28-55'; 1 300#@55-85"; 1800#@85-100'Drop 12"
Elevation Top of Hole 187 Location . o S
y > o . ﬂ
g e |8 | 253 |26 DESCRIPTION 7
2% | % | Eo © o 20 | = | B | B¢ -
2| ol | Bo 5 = o0 | o -
o 2| 83| & g | & ga| 82| 20 °
= (C] = E e g =3 03)3 Logged By BJO ‘é
Sampled By BJO -
N S - — —— -
= - - F SM | QUATERNARY TERRACE DEPOSITS (Q1 -
A . I @ 0" Orange-brown sandy SILT and silty SAND, dry to slightly moist,
- medium dense; fine to locally mediuny grained
185 1 I
i 5% 1/2" diameter, solitary, root
5.14" Subvertical sand filled veins, narrow and pinch out with
dtj{nh; infilling is light brown, friable, fine- to medium-grained
180- L SAND; locally roots along plane
10': Sample is: Orange-brown silty SAND; slightly moist, dense;
R-1 9 | 177| 94 | SM e fine to medium grained
175:
i - grades to medium grained through 14'
-, - ] @ 15" Contact with fine-grained material
712~ |C:Horizontal i
170 o PR B
oo I 19-20"; Scattered coarse to very coarse grains, rare fine gravel;
20—tz |J NS5E, 90 root-lined _Im nt, no offset
v " R2 1 11113 85 | sm 20" Sample similar to above )
o T 3 : : 20'-23" Thin, gencra‘IH horizontal beds of fine grained silty and
S gt coarse grained material; rare subangular gravel
165 s ot i
ke sy | _
WY, SM | TERTIARY SANTIAGO FORMATION (Tsa)
- ( { / il {@ 232" Horizontal contact with light orange-gray siIrF
_L.L'_ SANDSTONE, slightly moist, dense; fine grained, friable; abundant
25—t = .7 i ML threads of black mottling thm:%h 24
=S M @?24.5" Gray-brown clayey SILTSTONE; slightly moist; soft to
4, o |CNS0-70W, il medium stiff; weathered; abundant dark brown mottling irregular,
=", |5-15NE northwest dipping contact
160- = U | @25.5": Contact with light gray to white SANDSTONE, dry, dense;
8 S fine to very fine grained; minor stiff
Bl e N @27-28" Bands of colored stains ring hole, generally horizontal
g brown, yellow, red-gray silty to clayey SANDSTONE
=1 o -19- . . -4
R
SAMPLE TYPES: TYPE OF TESTS: i,
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-12

Sheet 2 of 2

Date 6-19-03 ] )
Project Weese Family Trust - Oceanside - - Project No. 040963-001
Drilling Co. i Larive o Type of Rig Bucket Auger
Hole Diameter =~ 30"  Drive Weight 3500#@0-28", 2500#@28-55'; 1300#@55-85'; 1800#@85-100Drop 12"
Elevation Top of Hole 187 Location - ) B
n > (= » ﬂ
5 e 2 2 | sl3 | % DESCRIPTION o
=) Ew Zo; o @ 20 [ =1 =E Sy =
3| 2l | co 3 = o0 | B O .-
5| 9@ | @ =] o oL | fa| 28| Op 5]
ok | Auw| B4 | B £ | @5 oe | = o
T o < = o E =382 Logged By BJO a
Sampled By BJO -
B N S L . _ — —— ———
30HTT — - B ES— —_— — —
] 2 o @ 31" Sample is; Light yellow-gray SANDSTONE; dry to slightly
155 moist, dense; fine grained with minor silt; friable; coarsens
-~ |C5-15W, 3 1 g _downward through 32' )
4 =", |1sw R- 12 [ 1111|352 | SM | @32-38" GraP'-bmwn silty CLAYSTONE to fine sandy
Z.- SILTSTONE: slightly moist, very stiff: very finely micaceous and
4 _7 L siltier with depth
. K)brf:)f (1 CL @ 35" liregular cemented yellow-brown CLAYSTONE; continuous
i PV L around hole
— @ 35'-37" Scattered cemented nodules
1500 | xx —- g
... [SNG2E, i @39" Yellow-brown CLAYSTONE bed; discontinuous but planar
40— XX 1DANW . polished surfaces, very minor discontinuous shears along; upper
. Xx, [BINGYE, M = _confagt S
\"“- 18NW @ 40.5": Light blue-gray silty SANDSTONE; slightly moist, very
145- ISR r4 W20 1223 105 | sm dense; very fine grained
| - - " L |
m ] @ 4}?.,51'(: Semi-continuous, reddish clayey sandy SILTSTONE layer, 1"
| thic
45— I 44" Concreted SANDSTONE, 3-4" thick, discontinuous
46" Sample is: Gray to light gray silty SANDSTONE; slightly
RS 20117 1207 | 105 | SM |Gt veny denses very fi grained; friable fo weakly comer
140- = Downhole logged to 44 feet
No ground water encountered at time of drilling
| | Backfilled and tamped with native and bentonite on 6/19/03
50— H
1354 = B
55— |
1304 1 =
60
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-13

Date 6-23-03 Sheet 1 of 4
Project ) i Weese Family Trust - Oceanside o Project No.  040963-001
Drilling Co. - o _Larive ) Type of Rig Bucket Auger
Hole Diameter 30"  Drive Weight 3500#@0-28'; 2500#@28-55', 1300#@55-85'; 1800#@85-100'Drop 12"
Elevation Top of Hole 172" Location -
. > o o ﬂ
5 © 2 2 |35 | &% DESCRIPTION ?
2% | 58| £ | 3 e | 20| 55| 28|S0 N
So| 82| 83| E s | 2-|ga 28|90y S
i ) b E e g =S ga Logged By BJO ‘é
q Sampled By BJO - F
== i — | QUATERNARY TERRACE DEPOSITS (QU
1 [ ,< S @ 0-2 Light brown sandy SILT; dry, loose; very friable; scattered
™ )\ o roots through 3'
179 i - 5 ) i @ 2-6.5": Orange-brown silty SAND; dry to slightly moist, dense,
A /( generally fine grained; weakly cemented
5.7 - -
.a_a_.ﬁ.ﬂ. - |- seattered subrounded gravel along basal contact =
165- B [P . SM ["TERTIARY SAN'I‘IA(% FORMATION {'l‘sgl]
« wt" (@ 6.5" Very light gray to ltﬁht orange-gray silty SANDSTONE, dry,
o0 80,2 %,|C:Horizontal L medium dense; friable to locally cemented; generally coarsens
-+ |GB:NS-SE, downward, fine to medium grained through 11'
4o [10-15NW @ 8" Generalized bedding along medium grained SAND layer 1/2-1"
PN @ 105 Sample s: Ligh Il il
s o . Sample is: Light orange-gray to yellow-gray silty
10 . o - I 2 1l 96 | sm SANDS'IPONE; slightly moist; medium dCI:IS% to dense; fine grained;
e - : 2l erML ____weakly cemented; fight red-orange stained joint surfaces
o @ 11 Scoured, irregular, but gcncrali{ northwest dipping contact with
160 I | || gray-brown SILTSTONE to CLAYSTONE; slightly moist, stiff;
- weathered; abundant dark brown and black streaks/staining,
- | stiffens/less fractured through 14 feet
- = _ |INS3E, |
-8
|5_ - . -
155 T S A CN20-508 i @ 17-17.5" Generally northwest dipping concreted CLAYSTONE,
J= — T7-8NW i 4"-6" thick, generalized contact
i == g (:)N31 50\% = @ 18.5": Discontinuous shear, steepens and dies out to the north
o —iNaiw, Lo _@9.5"; Short, tight, brown/root-linedjoint
0—t==""|nE | R2 080" 1209] 92 | SM [“@207 Grades fo cgray sity SANDSTONE, Sighly mois,dense
B [ to very dense; very fine grained; local northwest dipping, disc.
-, red-orange band below contact
150 2
N "‘:' GB:N20-3(IE, Il @ 23" Generalized bedding on red and orange stained, fine to medium
< 5 TNW - grained SANDSTONIE, attitude on upper contact
25008
us{ 4 . . -
’. :" |
10 oo" N
p—— —
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-13

Date 6-23-03 Sheet 2 of 4
Project - Weese Family Trust - Oceanside - Project No.  040963-001
Drilling Co. - Larive o Type of Rig Bucket Auger
Hole Diameter 30" Drive Weight 3500#@0-28'; 2500#@28-55", 1300#@55-85'", 1800#@85-100'Drop 12"
Elevation Top of Hole 172 Location -
: g | g z | ot 4= DESCRIPTION g
o) L o -4 wo | @ 2% 0w o
2| 55| Eo © o 20 | &+ | BE | S ~
50| g3 B89 | 2 5 | o 83|88 |0 5
a2 mns e
SU|eT 6 & § ms | > s°§ B35 | Logged By ~ BJO B 3
L a Sampled By BJO B =
- 3{} DY T B : v T ___ - = s
% : " 30 Sample is; Generally similar to above; cemented in sampler tip,
HT:R\R' R-3 ' 2007|192 4.4 | SM © with lwa{)\:hilu pnwder%calichc?) : —
c—:..‘-g‘- @ 30.5"-31.5" Irregular, concretion, generally 1" thick, orange stained
140 i iy = medium grained SANDSTONE above, clayey SILTSTONE below
[ e @ 30.5-36.5" Wcuklf to moderately cemented light gray, sandy
- I SILTSTONE to silty SANDSTONE, dry, very dense/stiff to hard

ML @ 37" Gradational contact with gray-brown io-grdy-s_ariay to clayey
SILTSTONE, slightly moist, very stiff; micaceous

@ 38.1'-40": Micaceous sandy laminations, clearly traceable around
hole, dips to the northwest

@ 40" Light gray SANDSTONE; slightly moist, dense to very dense;

R-4 ' 20 | 1262 6.8 | SM ~ fine gr:lfinq grades to medium wiﬁ\ sg;ntere(l coarse and very
coarse grains through 41'; moist material at 41-43, scattered

__claystone rip-ups

(@ 41.2-43.3" Very irregular, cx_trg:mt# scoured contact with brown;

i very stiff to hard; clayey SILTSTONE to silty CLAYSTONE at top,

CL slightly moist, blue-gray SANDSTONE to SILTSTONE, slightly
moist, dense; very fine grained; local red-brown staining

130+

Lo 2 THCIN20-40E, R-5 l 21 | 112.7] 163 | ML | _@46": Sample is similar to above

125- AT |[toNW SM | @ 47" Contact with light gray silty SANDSTONE, slightly moist,
e dense; very fine grained; generally friable; very minor, ve
3 ) discontinuous yellow-brown CLAYSTONE laminations along upper
e contact
1.7 < | @49 Lenticular concreted STLTSTONE; fractured, with local pink
50— . - 4 coloration
120- 15
5— 0 - .
1s{ ) . . o o
) Py @ 57'-58": Concretion nodule; sand is fine to medium grained below
Tee » i @ 59.5": Dark red to orange, moist, medium grained SAND along
4 ® o L] contact
v oo .

60 Q =T

SAMPLE TYPES: TYPE OF TESTS:

S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-13

Date 6-23-03 Sheet 3 of 4
Project Weese Family Trust - Oceanside Project No. ~ 040963-001
Drilling Co. - _ Larive Type of Rig  Bucket Auger
Hole Diameter 30" Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85'", 1800#@85-100'Drop 12"
Elevation Top of Hole 172 Location o o
\ > o . 1'2
c o |8 | 8|58 ez DESCRIPTION :
o2 | 85| So| T o | 30|55 |3E| 8 -
cd| 28| 2o 3 5 | 2L | 89| %g | 0% s
pu | Q| g | § 2 | 55| 22| 58| =¥ £
m 6 | Z g |"&| 2 |=2§| 82 |Logged By B0 2
g Sampled By BJO ~
0=t o h i @ 60": Cemented contact, undulatory, gently west dipping
1= 2 z i 61': Sample is: Light gray silty SANDSTONE: slightly moist, very
110- _ _ R-6 Q30(11") 120.5 | 14.0 | SM @ dense; very fine g\l‘:illjncd to fine grained; m icacem1§; di%!‘usc
- .- blue-gray interbeds
- -z || @ 62.5": Thin red-orange-lined contact, micaceous laminations in gray
- " sandy SILTSTONE fo silty SANDSTONE through 63'
L L. - @ 65" Grades to SANDSTONE, gray to light blue-gray, moist, very
I L dense; very weak weeping seepage at 68 to 77"
1054 . T
e ":‘ B:N15E, @ 68.3": Thin brown clayey SIL'T lamination, planar; unpolished;
%, [7-8NW continuous; local concretions, weak weeping seepage continues
70— " . " - . :
§ Bt 70": Sample is: Light gray SANDSTONE; moist, very dense; fine
1 4 R-7 l 27 | 1214 13.1 | SM e grained with minogr}si t and medium grained nmlerial?l‘riabk
luﬂ_ -t W L
BT
To ; ] 0' @76'-78": Scattered CLAYSTONE rip-ups
95' 1 ;. c‘ = Wl
a.a0 e S
== m cuML @77.7-78" Sligi}tly undulatory, cemented, unsheared contact, local
(2231 SINS4E red stai?;.ng; low is brownish-gray SILTSTONE, slightly moist,
= “en “ H very sti
~ = g\;}vygw @ 78.2'-78.6" Upper, planar contact with 3-4" thick shear zone, local;
80— — ~|55w yellow-brown concreted CLAYSTONE rolled into silt and clay;
~ =~ |SN36E R-8 28 11098 202 | CL moist, soft to locally stiff
17 <~ laNw 78.9". Zone exists hole, planar lower contact _
Yyx x mﬂ 80": Sample is: Brownish gray to brown silty CLAYSTONE;
90 = i slightly moist, very stiff
~ (@ 81-82": Scattered cemented nodules
1 - n
) g,
85—~ . .
- x L
85 e =, L ML [ - e e —= = — =
e @ 87" Grades to gray sandy SILTSTONE, slightly moist, very stiff;
d~e - scattered very fine SAND and mica
0y K5 )
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-13

Date 6-23-03 - Sheet 4 of 4

Project Weese Family Trust - Oceanside i Project No.  040963-001
Drilling Co. - Larive _ Type of Rig Bucket Auger
Hole Diameter 30" Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85', 1800#@85-100'Drop 12"

Elevation Top of Hole

172" Location

)
. > =) . -
5 o |2 | S |islE 2 DESCRIPTION 2
2% |8 Eo| © ® 20 | £+ | 22 | S; =
So| §o| §9 | 2 S |o+- | 38| 22|94 s
ol b 3 mns [=} =
T a G § E L E §§ 83 Logged By BJO §
Sampled By BJO -~
5= N S - = ——
=5 RS . 7 89.5-90": White and red-orange and blue-gray bands ring hole, ve
(Pl R-9 J25(10") 1203 | 12.5 ML/SM @ shallow northwest dip e i & =
—_— @ 90" Sample is: Gray sandy SILTSTONE to silty SANDSTONE,
$0- e slightly moist, very stiff/very dense; very fine grained; weak to
— moderate cementation; finely micaceous
95— - ) i '
i - very minor seepage at 94-97
75 A -
AF = | cL | @97.6: Contact: yellow-brown CLAYSTONE laminations along |
~— surface, continuous around hole
4= @ 100" Sample is: Light brownish gray silty CLAYSTONE to clayey
- - g%l;llgf(._h\llli,i_dry to slightly moist, very stiff; scattered very fine
100— === , including mica
- R-lOBl 24 | 1072 207 |cL-MI]
et C:NSOE, R-10A 113.2| 19.0 SM = — — — = e e e —
LR N (@ 101" Light gray SANDSTONE, dry to slightly moist, very dense;
| I R generally fine grained, friable with local concreted pockets; massive
70 :
05— . . -
6s{ 4. . £
— . \ * » " —
110 ) R-11 lzs(m" 1192 54 | SM | @110 Sample is similar to above
i i .,‘ : 8 GB:N70-80E, i @ 112': Generalized aititude on medium grained diffuse, sand
10 2 [35N L lamination
’ i @ 114" End downhole log
115— -
1 i - similar to total depth
> i Total Depth = 117 Feet
| || Downhole logged to 114 feet
Light weeping seepage at 55 to 77 feet and 94 to 97 feet
. Backfilled and tamped with native and bentonite on 6/24/03
120
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-14

Date 6-25-03 Sheet 1 of 1
Project Weese Family Trust - Oceanside o Project No. 040963-001
Drilling Co. - Larive Type of Rig Bucket Auger
Hole Diameter - 30" _ Drive Weight 3500#@0-28'; 2500#@28-55'; 1300#@55-85"; 1800#@85-100'Drop 12"
Elevation Top of Hole 65' Location o -
3 > o . 3
5 Q 2 2 | 8|5 |2 % DESCRIPTION b
g% | 5% | Eo| T o | 260 | = | 3E | 83 i
a2l 28| ao 3 = 2L | %6 | ba | O9 ©
o | S| S4 | & 2 | 35|92 58| =9 -
=08 = § M3 z | 23|32 |Logged By BJO/RKW B 8
L 9 SampledBy BJO - =
o I '_ "L | QUATERNARY LANDSLIDE DEPOSITS (Qk) _
. X i (@ 0-6": Topsoil consisting of brown silty generally subvertical CLAY;
. L : moist, medium stiff: scattered sand and very fine gravel, caliche
| )_ ° il threads; roots in upper 12"
L t- |
s
~ ®
— . - { -
60f 5 m~
_}j?_.’: R-1 I 5 |1073] 196 | cL @ 35" Sample is: similar to above
_;J L\" u _@_6: 58" Grédiiti&'_uz‘_{l m_u_chgléEr northwest apﬁihg contact with
7 ‘ ~ lighter color, sandier material
N 4 @ 7-16.5" Generally disturbed beds, pockets, and packages of light
W ﬂ brown sandy to silty CLAY, moist, soft, and light gray to light
dA="nk ki gray-brown, clayey to silty SANI). moist, loose to medium dense;
@ . raré dark brown pods of soil-like silty clay (krotovina?)
55 1 10 = - I . - . . -
- @ 10" Sample is: Light brown sandy silty CLAY; moist, soft to
o - R-2 I 1 105.9| 17.9 |CL/SC medium stiff; dmkber brown laminations, possible remnant bedding,
- dips 40-50 degrees; local caliche threads and pockets; mottled
—_— 1l coloration
S =iSNTIE, i
—F==—133N i @ 13.7": Undulatory, subhorizontal with contact with 2-8" thick layer
= of dark brown silty CLAY, moist, soft; local shearing within light
501 15—, ~ ik brown, clay above, very soft material above and below
_& b SM '@ I_6: 5'-18" _Conla_cl, Irre_gu-lgf :'aBdETsid_al'iBna_l yﬁh light gray-l_:'rm:rn
N silty SAND, moist, loose; fine grained; massive; loose material
= . gOI\?SOS-SOE L continues to total ciepih
| I @20'": Sample is: Light gray-brown to light gray SAND, moist, loose
to locally medium dense; friable
451 20— R-3 I 2 | 1140|121 | SM
Total Depth =20 Feet
Downhole logged to 18 feet
No Cﬁmund waler encountered at time of drillin§r
Backfilled and tamped with native soil on 6/25/03
404 25— i
354 30
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




Appendix B (continued)

CPT-1 through CPT-7

Cone Penetration Test Soundings

From:

Current Investigation



e e YNEST HAZMAT DRILLING CORP.

Tip Resistance

Operator:

Sounding: CPT199
Cone Used: 510

Local Friction

B. BUCKNAM

CPT Date/Time: 08-04-03 08:01
Location: CPT-01
Job Number: WEESE

B 6 sandy silt to clayey sitt

sand to silty sand

8
9 sand

Friction Ratio Pore Pressure Soil Behavior Type®
Qt (Ton/ft*2) Fs (Ton/ft"2) Fs/Qt (%) Pw (psi) Zone: UBC-19883
0.0 250.0 0.0 10.0 00 10.0 -15.0 300 00 12.0
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1 , L {
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e =i / r‘ i " |
e f’ ) |I~ bt II
C B ~ |
30.00 |- oy - Lol isc i) = -
\ \ H L8 1
\ \ “\I 1
| Pl |t
f RSN | |
{ I IJ' \
. oth [' (R |
u . 3 1 1
() | 2 N
I\‘- b : \H‘w \I
4000 = - = /- — puos 2 c a2 > REREEE = ) S
} 5 | ik it
({ ot e EiL . ‘,"r |
= o i = gl
7 D SEES> g
<. L E t.
=% i3 2L | |
S .G < 1] \
50.00 - . s IS N L L | |
| Ao | : it e R
= Fe i < |
- P e | |
i ) BB <, . I
i T hm < C ) Il.
60.00 |- = - - - - ") La )
70.00
Maximum Depth = 565.45 feet Depth Increment = 0.16 feet
1 sensitive fine grained B4 siity clay to clay I 7 silty sand to sandy sitt
B 2 organic matenal i 5 clayey sitt to siity clay L
-3 clay

10 gravelly sand to sand
B 11 very stiff fine grained (*)
B 12 sand to clayey sand (*)



e 1R YR (YLD el OF Uanou Ul Udp 11Ul WDwT | 30

W

Operator: B. BUCKNAM

Sounding: CPT200
Cone Used: 510

EST HAZMAT DRILLING CORP.

CPT Date/Time: 08-04-03 09:03
Location: CPT-02
Job Number: WEESE

Tip Resistance Local Friction Friction Ratio Pore Pressure Soll Behavior Type*
Qt (Ton/ft*2) Fs (Ton/ft*2) Fs/Qt (%) Pw (psi) Zone: UBC-1983
0.0 250.0 0.0 100 00 100 -15.0 300 0.0
0.00 T - = T LI TTT] TTITT 1T 11 TETT 1T
= — - i i N
& I < _\ _
= =" < = :_ Kl
- - 35~ :_':.El -1
= P & -
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1000} = o o - IR st Lk ol
b ’ < e
[ 4 - [ 1
£ Fd P |
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Ikl \ 3 \
< P : _‘:e P ll
20.00 - = i@ - i 30 ~ ER{R R
¢ \ S |
( . B |
|
-, i
L |
..-"':. |
30.00 = Ty ko - E——
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50.00 = —«_;2 Lo _.| |
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£ \ |
60.00 |- il L. - B el L o L il
70.00
Maximum Depth = 53.48 feel Depth Increment = 0.16 feet
1 sensitive fine grained

w2
B:

organic material
clay

M4 sty clay to clay
¥ 5 clayey silt o silty clay
B 6 sandy sit to clayey sitt

12.0

W 7 silty sand to sandy silt

8 sand to sity sand
9 sand

10 gravelly sand to sand
1B 11 very stiff fine grained (°)
B 12 sand to clayey sand (°)



e e e oo LA ZMAT DRILLING CORP.

Operator: B. BUCKNAM CPT Date/Time: 08-04-03 10:02
Sounding: CPT201 Location: CPT-03
Cone Used: 510 Job Number: WEESE

Tip Resistance Local Friction

Friction Ratio Pore Pressure Soil Behavior Type*
Qt (Ton't*2) Fa (Ton/ft*2) Fs/Qt (%) Pw (psi) Zone: UBC-1983
0.0 250.0 0.0 10.0 0.0 10.0 -15.0 300 00 12.0
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C oy i ] !
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. ] : !
L : /L o
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L 5 R Bl b

1 \ t iy
— ) ¥ RS [ ,l 4 _i

40.00 |-~ - 2. 3 _z Pl R BN
3 \ 3 !
—_— — \ \
= 5 o LI |
" 5 ( : {_‘ [ |
— —_.__‘;\ \‘ [ ll|I ll.
— » : ; \ 1

s ( . £ i 1 b B
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= L S wth
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60.00 |-~ - ! s g | e e LA i
70.00
Maximum Depth = 60.53 feet Depth Increment = 0.16 feed
1 sensitive fine greined I8 4 ity clay to clay [ 7 sity sand to sandy sill . 10 gravelly sand to sand
B2 organic material B 5 clayey silt to silty clay
B clay

¥ 8 sand lo sitty sand B 11 very stiff fine greined (*)
M6 sandy silt to clayey sitt 9 sand

B 12 sand to clayey sand ")
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WEST HAZMAT DRILLING CORP.

Operator: B. BUCKNAM
Sounding: CPT202
Cone Used: 510

CPT Date/Time: 08-04-03 11.28
Location; CPT-04
Job Number: WEESE

Tip Resistance Local Friction

Friction Ratio Pore Pressure Soil Behavior Type*
Qt (Torvh*2) Fs (Ton/ft*2) Fs/Qt (%) Pw (psi) Zone: UBC-1983
0.0 250.0 0.0 10.0 0.0 100 -15.0 300 0.0 12.0
0.00 | T T FIITTTITT LicLRRRER [rrres
T "> .
P - -‘?: |
,_fi ; ) :J\ S il
10.00 | = L34 i ML o SRl il
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> 3 [
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2000} ¢ : e - - R G i SRS
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= I,l ]
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50.00 - o = i & o i - ] il
60.00 |- = = = - - b = L =)
70.00
Maximum Depth = 37.73 feet

1 sensitive fine grained

Depth Increment = 0.16 feet

B2

organic material

-3 clay

4 sity clay o clay
B 5 clayey sitt to sity clay
B 6 sandy sit to clayey silt

B 7 sity sand to sandy sit
% 8 sand to sity send
9 sand

© 10 gravelly sand fo sand
B 11 very stiff fine grained (*)
B 12 send to clayey send (*)
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WEST HAZMAT DRILLING CORP.

Operator: B. BUCKNAM CPT Date/Time: 08-04-03 11:55
Sounding: CPT203 Loceation: CPT-05
Cone Used: 510

Job Number: WEESE

Tip Resistance Local Friction

Friction Ratio Pore Pressure Soil Behavior Type®
Qt (Tor/ft*2) Fs (Tontt"2) Fe/Qt (%) Pw (psi) Zone: UBC-1683
0.0 250.0 0.0 100 0.0 10.0 -15.0 300 0.0 12.0
0.00 X T T T SAREREREA TITTTTTTT ’lllll
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’ r : |
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Maximum Depth = 43.64 feet Depth Increment = 0.16 feet
1 sensitive fine grained B4 ity clay to clay B 7 sifty sand to sandy silt
2 organic material 58 5 ciayey silt to sifty clay
=3 clay

% 40 gravely sand to sand
B 11 very stiff fine grained (*)
B 12 sand to clayey sand (°)

% 8 sand to sty sand
IB 6 sandy sitt to clayey sitt 9 sand



o e e o LAZMAT DRILLING CORP.

Operator;

Sounding: CPT204
Cone Used: 510

Local Friction

Fe (Ton/ft"2)

B. BUCKNAM

organic materiel

=3 clay

Friction Ratio
Fe/Qt (%)

CPT Date/Time: 08-04-03 12:53
Location: CPT-06
Job Number: WEESE

Pore Pressuse

Soil Behavior Type*

i 5 clayey silt to sitty clay
B 6 sandy sitt to clayey sitt

W 7 sifty sand to sandy sift
% 8 sand to silty sand

9

sand

Pw (psi) Zone: UBC-1983
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< < ¢ i
= — gt = A
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Maximum Depth = 64.30 feet Depth Increment = 0.16 feet
1 sensitive fine grained M 4 silty clay to clay
=2

## 10 gravelly sand to sand
@ 11 very stiff fine grained (*)
B 12 sandto clayey sand (°)



s e NEST HAZMAT DRILLING CORP.

Operator: B. BUCKNAM

Sounding: CPT205
Cone Used: 510

CPT Date/Time: 08-04-03 14:08
Location: CPT-07
Job Number: WEESE

Tip Resistance Local Friction Friction Ratio Pore Pressure Soll Behevior Type®
Qt (Tonfft*2) Fs (Ton/ft*2) Fs/Qt (%) Pw (psi) Zone: UBC-1883
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0.00 Nl T EERRRARE TIITTTTTT TprrrrT
: P ¥} |
- 7 2 i
10,5 P il
p——— & —_— (!
- ’ r ol -:‘_ = f |!i
10.00 | . - - & S s
| | : X [
( { I
| | 2 1
| | ! \
/ . } b3 |
L i sl
20.00 |- - L{. . i £- 1% . 8 \ ]
> \ Pt l |
i { < '1.
:| 1 i—‘ i 1:
\ \ 5 fii =4
< ~.
.: | l |
30.0 | .l A\ N
°re 1 o O eiee ute Mk S H 1
A 4 (; |
/ ) y, [
{ { \: \ 4
\ | » ||
_ 2pth b= . . 7 i
() et < B EAER
& f ' | |
=y b e .
40.00 |- - - - B4 £ R e (o
{ ( B
(‘, 5 \ I
{ i \ I’
K\ 3 \“"\ ill
B 9 7l
i I H - $ r: 10
' 5 g | : i
50.00 - < 4 B d K i
Pl P
S A y I
C: < Y |
|t 1 > P 1
. c"_}- il |
ol i N {
— _'_-.'.-_-‘__ ' "fr - \ 1‘
60.00 +~ - - — = -~ — - - -~
70.00
Maximum Depth = 57.25 feet Depth Increment = 0.16 feet
1 sensitive fine grained B4 sity clay to clay B 7 sity sand to sandy silt
¥ 2 organic material [ 5 clayey silt to silty clay
]
- 3 clay

B 6 sandy sit to clayey sitt

©10 gravelly sand to sand
B 11 very stiff fine grained (°)
B 12 sand to clayey sand (*)

# 8 sand to sifty sand
9 sand



Appendix C

LB-1 through LB-7

Large-Diameter Borings

From:

Leighton and Associates, 1985a



DaTe_ Y[18/85

ProJECT_Weese Property

GEOTECHNICAL BORING LOG

DriLL HoLE No.

L

B-l SHEET 1 __oF 9

ProgyecT No. 4350512~ 0f

DrRiLLING Co,Larive

TypE oF Rig Bucket

HoLe DiAMETER —20"

ELevaTion Top oF HoLeH43

DRIVE WEIGHT 2700Mbs to 27 2600 \bs o 551400 Lbs fo %0’

Rer. or DaTum _ean Sea Level

DroP —12 1p

o w = |wo | o z | 25 GEOTECHNICAL DESCRIPTION
T | = 5 w za | 2. | 5| 37
Enlze| £ |84 | 9% | B9 ea |2
w <— - —a /A —_= | —Xxn
=kl - = = |"&| x |25 55 |Loceep BY RS /5T
W E < = < | ©“~ | SampLED BY —_IORS
Q —— .
AT cL | Topsol:
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I ;/.E lr rootets.
ol = ] \
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A= B i i = CL Dafk '%iae\’\‘\sh brown damp, Shfﬂ cloystone | very (’mdured} -
|~ =] calcivm calcwm corbonate £ \led Proctures 0?*0 2" Wk
= - ] mrbonn{“e =
— = | fned {fractures —
B ==z u =
Amaile iy || @EQ) L2 loyer o ggeenish brown damp, hard, sardy |
B clagsfore, 7 e T Xy T
T 2] claystane =l S White Yo Viaht acay, domp, dense, silty sandstone ; panor - =
: '».A_g?::."ture @ ! mlélum ocarctaohii‘ej l-'\\\e(\?{-‘rach?res' mldm’tel\[ vdeqir\*.cvecld
v - | mngr roots. =
: | @1% " discontinuous \ayer of prnkish brown sandy cloy
8. b= ' with wamor roots. -
10 - =] C: horizontal L @4’ Vi to %" open fracture, near vertical, discontinuous.
—r o CL B very SHIE clayotone j zone of ved ofidation -
- -R—\' dnakian: 5{5‘“\33’% Z%bwe’s\na\ip wn‘l‘a::'f', Gq?m?(im‘rel V2 ik,
-1- 7> &w — ) @Hf, Skoeled cloystong, Some mManer (e oxidization =
i -.: - oo - 5\'0.'m'ln¢j.
1= I | l
i B ew SN — | €14’ comented 1% to 2" Hmek bed. L
\5 o CL @ 147 medww brown, damp, hard, claystone §
s @ Il Yo 134 | 161 "
= - E edium brown, damp ,den=c | clayey to sitt zandstone |
_:‘._‘;a = sjr2\?\)'{"3’:>"i/ @ ™1 jS%C rj’tmlﬂ-c& k'mf-’w;?— *-‘»\’Eorce‘some) c\uz;‘s‘{'one chgnks. 7L
—.5_—, -_?_ claystone E
L ":";',Fa.,\ir = € to 2% a:.»{!.’rI shickenaded surface € 207 yonor =
g ." 3 Q O-"e“i' orrset.
20— e — i .
] u SM @2\ Gray, dowmp, dense, si\ky coarse candstone .
5 i @23 Light to medium gray, dam , dense, <il fine. [
o EEERAE RS c:c}anaml = lﬂigﬂdeth» ped ? ‘Y i
e ® @175’ Coarse qramed small conevetion.
2 O‘ o | ' . . E N - B
TIDN @26, Shightly Wghier aray, some ved oxidation staining.
P » — . ) =
N cL @ g‘;“; brown ¥o light | reenisin bmwnldam P, ‘nan:l, < -
L} stone Yo L\a\;\bjl‘Ohejml ek =
e 'CS:N55EW @ CH @ 2717 Remolded c.lm.]seamlconﬂnuws} dark chocolate
] 58t W brown maost, 50¢+,c.\au5-, sheared., i
) — 5C @173, medwm brown, Aamr, dense, cloyey sandstone. .
30 | s | 1 e2%’ concrebionary layer, 2" thick
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LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG

Date_4[18[35 DRiLL HoLE No.

LB SHEET & OF _&

ProJecT No. HR50512 -0\

ProJECT__Weese P(oper¥y
DRILLING Co._tarive

(1]
HoLe D1aMETER—20
ELevaTion Top oF HoLeXd43  Rer. or DaTum

Drop — A&

N~
N -
<N
- -
(@5 188 ]
i
oD
[V S

DEPTH
FeeT
= Grapric
: LoG
ATTITUDES
Tuse
SampLE No.
BLows
Per FooT
Dry DENSITY
PCF
Mo1STURE
CONTENT. 7

GEOTECHNICAL DESCRIPTION

LoGGED BY
SAMPLED BY

MRS/ ST
MRS

[
xR
~

5M
- &) qwdahm i

St&h"‘mqﬂ ﬁ)ﬂ'ﬁnhor\ :
White Yo \ight gray, dawmg, very dense, sandstone | with
minor cewented \ayers,

@372] silty Yo shightly clayey sandstone.

@3 gt gray, domp, yery dense, sily sandstone ; mossive,
minor red aX1dation Staining.
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L= it
s m;zg:ro‘

5C

: —-lo.N|OE
o 1SN

Brown damp, demse, slighth
ox'ldm{fon gi’a'\nfnq a\)gve :;)
contact.

clayey sandstone ;. some red
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M

Wiy | 7.0

20

Fatb

133.2(4.3

60

6rm1|sk brown, 5\1&\{ fine sandstone ; Shorp contact,

@U5’ coarser, very dense, sandstone.

@47 finer, vory dense, sandstone..
€43 ved oxidation stain 3"t 4" wide.

€51, 2" thick cemented layer

es?', 'Dl“owh,c\ome, vory dense, silky fine sandstone ;
shigily clayey.

@53, Wt agoy, dame, very dense , sttty sandstone.

€55’ medwm qray.

Type oF Ric-Bucket

DRIVE WeIGHT 2700\bstoe 2T’ 55" 1400 bs to 80’
Mean Sea Level

Total Def’r\'\ =60’

Geologically Joaged Yo 57
L Dry n’pr{me.Yoz gﬂ\\mc)o
\ BackFilled Y)18/$5

505A(11/77)
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DaTe__4/18/35

ProJECT__Weese ?ra(.?er\'\'/

GEQOTECHNICAL BORING LOG
L6-2 SheeT_t_oF 3

DrRiLL HoLE No.

ProJECT No. 4350512 -0l

DRILLING Co.Lorive

HoLe DIAMETER—2 ,
ELevaTiON ToP OF HoLe £84 _  Rer. or DaTu

Type oF Rig wckef

0"

DRIVE WelGHT 37@Qfbs to 27" 72600 |bs fo 65' (400\bs to 30"  Drop 12

w _Mean Sea Level
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o 0 2 |uEl o 20| %5 GEOTECHNICAL DESCRIPTION
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AT e Nuoe i
I )
—s::-:_ A @ @24’ discontinuous clay seam; Y2" +o 2" \nterbeds, |
3() R i v 4

50SA(11/77)

LEIGHTON & ASSOCIATES




GEQTECHNICAL BORING LOG

DaTe__H/IB[35 DRILL Hote No. _LB-2 SHEET_R__oF 3
ProsecT__Weese Groperty ProJeCT No. 43505(Z-01
DRILLING Co,—Larive ;  Type of Rie Bucket
HoLE DiaMETER —20 _ DRIVE WereHT 3100Vos fo 37 2600 Ves fo 55 100 lbs 080" Drop 12
ELevation Top of HoLeX®4™ Rer, or Datum Nean Seo Level
0 o — ’>'_" LLJN ?;’“.
o = = | wo | 3 x| <o GEOTECHNICAL DESCRIPTION
E-lZo > pw | 32| Es| RE| SO
sEES| £ |22 |Ee | o] 28]
< —
=L - E E &= *-35 3= LoGGED BY SJ/RH
W E = SAMPLED BY
30 Eent o9 | 16 Santiago Fermation s
7 i {0, ko) S Whtte to c)rayl darmp, very dense, 5'\\’(\{ fine Yo medivm
%m;d;&onc., masswi. 1
- 0 sernt - emented Zone. i |
SMeL @50‘/-;_', brown o qray m’fe?-bedo\ec\ sandstone, silkstone, and
- c\aq‘g{bne.') 2% Paick
_- = @3’12 oxidation 5+0|nm(}.
25— =
=i = @37 becomes coarser sandstone.
_?'T_T ' || | @39 aligwtly cemented zone.
PRI | » FHENTY
B e YO N
| Wse —
s A
= ... |B:NYOE — @"lll/, . . 4 .
e SNW Z, Omdahom S ammcj\ conrinuous ovound bormq,
Hs — __, @45 \nereasing sVt and chay content sand shghtly coarser.| |
s w8 |is , ; ’
e ] @YY, becomes finer C‘mmed.
__"" ; | | @‘{8') 6" ek cemented zone.
__:-_—-:-: ¢4 NUSE |
50 E‘_:_':- F-1ONW L Brown, maorst, ham\,sandq claystone .
":_;_72_-{5'% i
= 6EW
- ::—: C_'.Csraaaﬂm y L €53'Discontinvovs bentonitic agpearing high angle
S cloy seam.
55 _ "_: ] SC Off- white, moist very dense clayey sandstone
d= = | W .
i -4 23 csagedationd ] SM @574 aray Yo off-white dense, sitty sendstone:
=t R f || massf’vg V:ﬁjo apparevd‘ b'edclm%'e,urdace.s. )
60 ':: i un).olnﬁag LEW v

S05A(11/77) LEIGHTON & ASSOCIATES



DATE H/13[85
PROJECT \Weese Qro?{ar’f\l/

GEOTECHNICAL BORING LOG

DrirL HoLe No,

LB-3 SHEET_ O oF 3

ProJdecT No, 4850512-01

DRILLING Co.larive

Tvpe oF Ri —Duckel

11%
HoLE DIAMETER —2O :
*
ELEvATION Top of HoLei34-

DRIVE WElGHT 31€0 7' 2600\bs to 55" 1400 \bs s B0’

Rer, or Datum Nean Sea Level

Drop — 12 N

"

- > (3 N~
© é = | w5 E 2 | 25 GEOTECHNICAL DESCRIPTION
I — w =0 Ok - -
EElTo = /M w o | G5 =z | O
ol = Pz | @« | 25| 28| 2
Q| 2 - = wi oz | =-|L 5'5/ RH
o = < al| z 28| o= |LOGGED BY
. = < | “~ | SAaMPLED BY Rr/RH
U——== 4l 25 Sanhago Formation *
4-== cL DarK olwe gray, dame, ver stiff to hard, dmp'fon&‘ masswe, |
e concordal Sradures, occast‘nnal randanese onde %\'a\vxmﬂ
= | developed gn fractuves, .
S SM Offu i te o '.\qh+ 3mylm0|s’r +o we{-l very clex\se.‘sn\'y
i Pt | sandstone., s
Bl /_\__- rvertieal | €64’ \arqe oper Fractures, wet L
65— =L s —
PO, . @66 vapid areundwoter seepaqe From open fractures |
T i bR cegage from of
“'-b'.. '" . N6 E | @6 '/z'l conhinuous brecelated zone -
Ao W . | -
T0—Z20 =
= cL Dark olwe gray, damp, hard claystone.
5 138
Cenlonaly losyed 4
= = eologically logqed 1o I =
Soei&?ae Q,oéc‘
76— | Rack Hlled y[laf$5 =
30— i 3
25 _| | o

0

505A(11/77)
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Date_ H[19/35

GEOTECHNICAL BORING LOG

DRILL

HoLe No.

LB-3 SHEET __\ 0F

ProJecT No. H350512-0I

ProJecT__Weese Om?&‘f\!

DriLLING Co
HoLe DI1AMETER

Loevie

Type ofF Rie Bucket

,501\

ELevaTion Top of HoLe X34

DRIVE WEIGHT 2100 tbs to 27" 2600\bs fo 55,1400 Ybs o 30" DroP \Z
Rer. or Datum Lhean Sea Level

IN

- > 5 U-)/'\
%] = -
u = = ws | o e .| 25 GEOTECHNICAL DESCRIPTION
| = =] - zo | 2. 2| 37
wl o 2 Q o | 5| = | ©w
i Ml S - 2z |ac | 2| 2E | 20
S = z & |z |23 o= |LoccED BY RH/SS
L W E AMPLED BY
T Sonhage Formation : ‘
S @ L sm Gray fo white damp, dense, sitty fine sandstone 5 weathered ||
....':"_-_‘i-? c: N‘LOV‘E/ - ” A
L= o3 r i - O Ay
s Mo | | B s ek e
= .-—: ?_T__‘::_ Ci q‘ibéa"{oml -
= my G‘T“‘j'd“mf’a very dense, slighly sandy siltstone fo clystone;,
T || cL Wik vereqolar, dlscontinuovs re oxidized stained seams ||
B 15w vpto Y2 'Pmok.l sOme 3\'69,?[\‘ d\pfm% 4o the Wes{') 0P+o 16"
- : = \ong . =
) SM e'g"} comented zone of pink Fine sandstone  dscontinuovs,
f = - colerom carbonate filled Cragtore. ) | |
i . cL €10, dark olwe qeay, very sttt claystone ; I"thicK.
. ‘_“_'C', fucla .Oﬂf'k — 1 ’ ' ot
= T ML €l siltstone becomes friable.
i (im;q%{ml n sm @127z, white fine sandstone, B
5 __/_:'_/_: ¢ NEEE, @lS.’{mk stowned zone. '
—=lw ,},.Aadm-, F 3 1213178 | <L Dork ogay Yo brown, dﬂmP, hard, sitry claystone,
om0 s onduating | /i e\q, Zone of red c\auls*bne and Si\istone; 2" ek,
s NN SM/cy @ 19" Tnterbedded sandstone and claystone,
20 o BN || ||
. i |
g o L N ~
’ cronduleding || cL @‘ZZ') brown claystone \q\Ser; " Bk =
Ak precally - M @23, white silty sandstone; massive. 2
Py - | | CL €15 ‘/z’) darkbrown c\aws’tone 5 T ik, =
* \ o t - 5
2| fdations a ML €26, dork qroy  siltstone; micaceous, 6" Hhick. s
|| cL €18, cemented sondy clay; U Hiek., -
| SM €29, white sandstone ; well cemented. 5

S505A(11/77)

LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG

Date_44[14]35 DRiLL HoLe No, __ LB®-3 SHEET_&. __0F D
ProvecT_Weese Property ProgecT No. 4850512-0l
Drirring Co LOL\"\\I..Z. Tyre oF Ric Rucket
HoLe DiameTeR —20 DRIVE WETGHT 1001bs to 37, 2600Vbs %55, 1400Ws 08O Drop R /S
ELevaTion Top oF HoLeX94 Rer. or DaTum —f0ean Sea Level
& o - t t.ub\=> 3-".
o P = wo | & e~ | < GEQTECHNICAL DESCRIPTION
= | = g |uw, [2o]| 2wl |35
w v — ol wo =Z (@[ &S]
wul %9 o 2E |ae | 2| 28] 1k
= = =&z |28 52 LoGGED BY RH/ST
o woE = <>~ | SAMPLED BY RH
U e I
By ¢ = Hovvzowtal 2 |?) “2‘3 Iq 5

[

ﬁanﬁqeo ?gﬂnahcn ' :
- Dark glwe brown,domp, hard, shightly slty claystone.

gyt
g
()

"Iﬁll

-:-c_;'::q_z = @3?)(, severol blebs ugﬂ'o 4" of calcwm corbonate.
< -
RE —
= undoleting s
el 3C White, dame, ve dense 4o hord, choyey sondstone’ at cantoct
o e - zone of pink sTaning.
= gaee =
G i %%—15NW '
e W - €40, clay content increases.
A S L
i S o) cL @42 dark brawn, claystone 2" thiek.
wSae 5¢c @42 %, sandstene becomes Aark brown.
; L cL 44, Yn dlay seam, Frackre parallel Yo seam Flled with

calciuwn carbonate.

3 Wfgn 1279 [ DM SM/ML E"'-fS'fE: white to qra ,moist, verv\c\emse s My sandstone Yo [

sandy Siltstone | Shqrily cavey.
@Y ‘becomnes coarser Sandstone.

“NcsiNIoW = 5 ,
4SNE Yev @47’ interbedded sandstone and claystones \ocally clay-
- |BiN2oE L stone is erushed, " thiek. !
ISAW cL €43’ ooy da\{s’fov\e'}(ﬁmw‘fcd.
= Jc-pg;:,f || OUq’ fracture, Vi Waick, qypsom Filled.
50 —— == fn3oe L] @50 maisture content increases fo wet,
== 1500w

@5"/2: brown clay seam ; '/‘1"‘\'h‘ck|a\on3 bed&ms.

.= —AB:NYSE =
—T.—=] 1SN
= CiNIOE |
T seN e In‘\'jbec\dea dork aroy o orown, sitty claystone with
- sandsione
B 8¢ White, wet demse, sity sandstone.
-:_'. ¢StN-S = cL @57 clau seam: hard, with sor infilhn nk
= o s+a.A.n3,L3e-'+h.c|\f T ppsorn e, P

v

S05A(11/77) LEIGHTON & ASSOCIATES



DaTe__H/19/(8S

GEOTECHNICAL BORING LOG

DriLL HoLe No.

o) SHEET_ D OF D

ProJecT No.U50512- 0]

ProJecT_\Weese Qroperty

DricLInG Co
HoLe D1AMETER—20"

L_ar'\vﬁ

Type o Ric -fucket

ELevaTion Top oF HoLe=—1'1— 194

DRIVE WeleHT 3100Ves o 27 9600 Vs o 55 100 Vs to 30 Drop _\2

REF. OrR DATUM

Mean Sea Level

IN

cmi whilly lo 3@& to W
c,k&\\ea W[ {35

o S N <N B
< o 0 = E AR < | < GEOTECHNICAL DESCRIPTION
colEe| 2 |8y |35 | B5|BE ([
w — = & Ao | S 3 B
S g E = |78 r |23 =72 | LocGED BY Rt/ S9
D o (@S] 19 S F:H
|y E AMPLED BY
V)
- n4.2 [12. ‘i:mhaqa Formation @
4 "TH 4o 2 SM Whi \-e{D amg\ Nery dense, sitty fine sandstone ; micaceows, |
£50ss ‘ved
L @63, slight be \mc_] of the hole, becomes massive, s\lc‘H\\j L
cloyey.
-“hus W I
el = @6‘1'/7." cemented zone, L2 ek, |
= ? @b Seepoge Ycoughn verkical fractures slow, -
sakus - (t)bé*'o(:'? pomerous g cma‘\e. polls\ned dms sm(‘a(_es s
._',__- - (3%"-’»‘(‘&“1 ()\Qﬁm% north.
o ul’\ha }—
333\% mYCL Dark E:urown_,dnm?‘ hord | ilstone and c\m[.s"'one,.
m @(:,C{Vz' dishurbed zoNn€, 6" Hek. B
sl |18 |57 Sandstone.
Total Degth = T2

<SOSAC1V /7)Y
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Date_ 9/21[ 85

ProJECT_Weese Progerty

GEOTECHNICAL BORING LOG

DricL HoLe No.

LB-Y SHEET__L__oF _2

ProJyecT No, H850512- Ol

DriLLING Co._Lar

e

Type oF Rig Bueket

i
HoLE DIAMETER —20

/

f
DRIVE WElGHT 2100%bs o b 05 bs " Drop —_ 12

IN
ELevaTion Top of Hote£31"  Rer, or Datum Mean Seo. Leve|
%) = t LLJN U-)/\ 1
Q = ug wo | o < - %u; GEOTECHNICAL DESCRIPTION
EhlTo = aw | 32| 85| Fz | OG0
[l ] . o — ad | @ w N
STl E = = &z | 23| 5= |LossED BY
~ W E < 3 < | | SAmMPLED BY RLW
AV — T : =
SR ] SM Mediom acay brown very moist medivm dense, silty fine |
“ilels sand ; scattered clasts of densé silty sand upte 3" in dia-
“o= 3=l : undolaty wmeter roots and rogtlets,
=== and abr CL/ 0“!!![!0'&'\ . . )
. " T || CH Very dark 'srown very woist, firm, shiqhily ScmA\s clay, |
: ¢ md;'m’:l? ¥ @;i' H\%‘t\“mr‘\ce?{'rﬂ';un of calcium carbonate blebs.
@00 | | SM Light brown, very moist o wef, medivm dense to dense,
! = cododianal very silty fine Sand + armal burrows,
SERRES cigrodatio || Light in\i To off- white, very moist o wet, dense silty |
AN s SM\ fine sal &‘%Fh\o%r_\\g‘?rac\'ur;t& wlul-lg \nmrhne\ to V8" wide A
N E - L \ ractures are ste \pping calciom coroonate |
:Z S & #55E = g a'.:s;ii' o\oh; ma&o:\\'\‘ of %ft:jd'wgg g:r?aces. *
| ? €8’ yery rapid ogsundwater seepaqe; several opllons
et ?2 L] ?u-rnh\ e, -
F s ® (W4 |223|39
L o NGRE : - . -
== 747 yonw )] cL Medivn brown Yo clive areen very moist, shiff fo var-l |
-®= s}sq‘ sliqhtly silty clay’very dis vrbed, contains blebs
B o T cium carbonate Opte 4 ‘\"‘r?t.h.numermﬁ ;.'ihears.
=i L Mediurm brown 1o olve areen wet Ficm  sliahly silty clays
_%-?-:-'—'_-:_’.' CS';?;JS\: @ || .r & crushed and very &'\s’toreec\. VAT ! \mh 1L
5 5 i L
_"-‘15__'-"' RS: NYOE || @\ Ruplore Surface continuous, very polished , /8 to y;‘“;lt,_k L
‘—"‘_:. - N \aNW i ! elve 3re‘:n, very oist o wei', plastic Hc\‘:; ;eam. !
-i'_ = B Snnfsg._g’c’: Forpma¥ion 44 + et N
I OIS ] V iaht orown aray , weist tovery wols se To ve se, |
e Sm smj\, Sne Sondﬁzsﬂ;‘?l ™ ' " ’
20" S
R 2.6 .2 |15-8
25 7 ] s

silly fine’ sand sfone

Y

Light &ra orown very mast fo wet, dense. to very dense,
V

30 T

SO%A(f11/777Y
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DaTe_ /%85

ProuecT weese Property

GECTECHNICAL BORING LOG

DrRILL

HoLe No.

LB-H

SHEET_2 __oF

2

DricLing Co

HoLe DIAMETER

lorive

ProJECT No. 4850512-0l

30"

ELevaTioN Top oF HoLg-£34"

Type oF R1 —Bucket

. - / ’
DRIVE WEIGHT 320 lbs fo 27 2600 lbs fo 55 [40O\bs fo 80" Drop — 12 |y

Rer, or Datum _Mean Sea Level

n - i B N~
o P 2 |os| o |2 %5 GEOTECHNICAL DESCRIPTION
T -] = =) . = O zuw | 2| 2
=yl T = /| oL Dol EZ | wo
a oo o — »nwl -
S -l =R R~ r - el =0 RLW
= B = E &z |2 3| 3s LoGGED BY
5 w _E = SAMPLED BY RLW
-t : I :
: g 0 3 l ,q /22.3113-1 | SM R_hﬁ(? con Yorown Vcrg moist to wet, dense 1o very dense, |
ing sands ne
B cL Medivm olive gray moist, very stitf silty claystone,
N | | SM Mottled olive,ved and medivm brawn, very moist to wef,
Bt dence Yo vm\ dense (s\lty Sine sandstone

_—:” i Light lorewn, very meist o wet, dense Yo very dense,

. _“- L] SM 5\\ é\nz %o vm-e#\\um san&b’ronc- Bk -
LIO_‘_"'."-'.‘" Y Jz%" 1252 | 10-3 B
HS o (5 =

L v
Total Depth =53
- = Geolus\w. f\% lo%ed %o 25 -
— COM\ bahwv% =
= M Backfilled Y/2\/3s

S505A(11/77)
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DaTE___4/22/85

GEOTECHNICAL BORING LOG

DRILLING

DriLL HoLe No. _ LB-5 SHeeT | __oF_2
ProJECT__Weese 'Pro?u*{“y ProJect No, 4350512 -0l
Co.Larive Type oF Rig —Bucket
W . 7 .
30 DRIVE WEIGHT 37008lbstoe 277 2600 lbs 1o S5 1400\bs t0 80"  Drop _12 N

HoLE DIAMETER

ELevaTion Top of HoLgA!08

REF, or DaTuM _Mean Sea Leve|

DEPTH
FEET
Loc

m

ATTITUDES

TuBe
SampLE No.

BLows
Per FooT

Dry DENSITY
PCF

N~
v -
<<
J -

OO
Jn
— -
(@ Jun

U~

Mo1sTURE
CONTENT. %

GEOTECHNICAL DESCRIPTION

LoGGED BY RLwW /ST
SAMPLED BY RLw

.‘.
b

1

8
—
T
a
<
&
B
W

‘ﬁEF:NG%E

E
v

“NNW

30teizis

] o

=—Jce: N6RE

\NE

+o NIYW
55NE

ZNW

= s undulap
s 4o NIZE
G 19NW

cs: undvlating o)

SC

-

4

T i

Medium brown,
foots and vootle 5, very <calteréd qiavel
" wn diameter

damp, dense, very c,\auleuj fine sand,

iTed clasts U‘H‘o

10%.1

105 ¢

SM

ML
20-6

Ancient Lande\ide

Medivm orange brown, domp, dense, silt fine sand;
rore cobole sized clasts upto 6" dinmiiu.ochs tonal
tip-up clasts of brown cloyey sand vpto 2" 1 dlametes
roassive no apparent bedding surfaces.

@9’ dork arau , moist, firm to shifl very silty clay seam:
cgr&inuou:s, '!.‘sl" +hick.:a;n ont calc'ivm“‘urbonyni'e véins
-lhrugq‘nw'il stightly remolded appearance moderately
lawainated

SM

cu

Light 4o medium arau, moist Firm, very fine sand
s'\&'; slight\ m’aac;‘ws, moderate increase n b
sand” content with degth.

3M

cL

? CL

Liqht fo medivm qroy “moist, dense, very silty fine sand,

@13 and \"ll, two discontinyous conr.re\“\oncr\5 nodv\es,

surfaces,underlain by " thick olive Geoun sitry sand,
overlain Yoy Numerws discontinuous con veti onary
nodules.

@15.5 " medivm brown,moist, Fiem o Xi€F, cloy seam; B
remolded, \aminated withh numercus shears and ?a\us\nel__

z?cp cL

Light ok, medivm dense, silty Cine Yo medjum sand:
iq graé maeist, medium y ’:L\me me ,:,m and’y

micoceou ; triable, containg W cmﬂ\e. Cractures

A
with \-m'\r\mﬁo Y8 wide o?m'\ngs.

@145 discontinuous \" Hhick lense of brown clay pads,
continuous around he booring,

@‘2?.'J becomes wet.

@23, abrupt clhange Yo £ 1" thick continusus medium
brown, Firm, clay seam 3 \aminated , at base of the cla
seam 15 a slightly Yotishedlmodmi'ehj sheared clay

seam, water seepaqe above cloy seam.

SM

‘Mediuom orown qroy, maist fo wet, sTiff, silty clay;
moderately laminated.

@75, continuous ole areen clay seam 5 Nahly poljshe
and ;hearedlqhm \on's_aré w:' ai &r'cck'&n?sg;':\e.re
concretionary nodules dew.\o?e& o&we clay seam de'er
seepaqe. avoy d.ml seom,

ezT, ' 1o V2" Hnick, medivm brown  continusvs \aminated

\

/ clayseam.,

505A(11/77)
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GEOTECHNICAL BORING LOG

Date__ d/22/8s DriLL HoLe No. _ LB-5 SHEET_2__oF _2
ProJecT__Weese Property ProJecT No. 4850512-0l
DRILLING Co.Larive Type oF Rig —Dueket

HoLe DiAMETER — 20" DRIVE WerGHT 3700 Lbs Yo 2772600V toCS, 1100 ke 180" Drop V& 1N

ELevaTion Top oF HoLe£108  ReF.

or DaTtum Mean Sea Level

Q > B U;r\
% -
o = = |wo | o z | %o GEOTECHNICAL DESCRIPTION
o g wo | 22| 2u| 28| 25
wil TV - ol Dol =2 |«
= B38| B |23 | 30|28 2E| s
S = & Sz |88 a2 LoGGED BY RLW /ST
W E A SAMPLED BY RLW
S :—'-—<_‘7_:'7. i SM _Rﬁ(‘:lmi i&m&r\s&g: i
 crundulaingy = l\ﬂedjum brown gray maist +o wet stiff, silty clay jmoderately |-
QMlnn!gd,
= Medium ogay, Wet +o saturated denee, silty fine sand. |-
= @28.5; 3'4o 4" thick continuous  olive aca Jom‘mo‘l’ed.c\mj |
ceam’ not remolded  one prefexved éu ace.
0 ML Mediom arau, wet, stiH, clayey st | slightly fine <andy s
- L\'\saon’r'\n?aou‘js cuncre'i‘fcnact'-\;\tnoiu\es jc;‘c;t::\'e and l":eluw v -
contact seattered concretionary nodvies fhrsughout,
: i @39: '/'z"'roi'fa“-\-hr'c.k,con\"muous‘brown \nm'md'eoltd.\f—(\, n
= L ondulakiing CL 1 plastic c\a‘mm{ru\o'rure sorface jone ?re‘f-otreé. curface. |
o E-WY
W ) s | peniisssomelen, 1, dense o very d Wy fine [~
g 1122 Light ¥ wm arau, wet, dense Yo very demse, si ne
- 3 8 l2¢-1|12:3 '5';2&‘:\';?; e‘\iq‘n\' Y jn'u«.c;ous. 1 Lt L
=  ocadotivoh! - SM 847", light fo medium aray, wet, very dense, silt fine Yo |
¢+ oyedetionpl el snr?c\ﬁ\‘one‘,s\ Y\l\uj mi:qc;fous, aqémi:ndalkj %'
= c: NpoE L thiek
% ISNW SM Medivm qray , wet, dense, silty fine sandsfone,
45 — e =
_ ciamdetional | | mu @4t medivm brown, wet, very stiff siltstone ; 1" thick. |
) c:%(ade:\'lom\ - e 1 = = c
edi a4 brown , wet, dense to very dexse 4ilty Fine
_ ] S| sndstone, T = LA
50 — - .
129. )
55 | y @6 |[rz29(is |
h 4
Total Depth = 56'
- 2 Geo\ ‘\:ﬁ\ \ﬁfa Yo 5% -
‘Seeg:%e. 23" 4nd 28’
- - No Cavin L
Bac.k?i\\ea Y[ 22/%S
0O

SOSA(11/77)
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GEOTECHNICAL BORING LOG

Date_ 5/21/85 DRiLL HoLe No. _LB-6 SHeeT | oF _Z
ProJECT_Weese Property ProJecT No.4850512-0\
DriLLING Co.Larive Tvpe oF Rig Ducket
HoLe DI1AMETER 30 DRIVE WElGHT 3100lbs te 27" 2600 \bs to 5‘5 1400 \bs 080"  Drop 2 IN
ELevaTion Top oF HoLeX227 Rer. or Datum —_Mean Sea Level
Lo o - t uJN U(n;/\-
o = = wo | 7 z | < GEOTECHNICAL DESCRIPTION
T — wl =0 D S
ol ZTo = Qauw Sl | §5| = | O
zalE8| E |23 |da| 8|2
=S E = G x> | 22| 5= |LosceD BY RLW
W E < S | < |7 |SampLED BY RLW
O N Af\‘-!ﬁilt Landslide
= SC Medivm to dark brown, Ao:m?, very \sose to \oose, ve -
c\ayey fine Yo me&mm samc\, deattered sdoronded cgw {
, = sized clasts veto | &' in diameter, roots and cootle -
- | C:Uﬂdu‘aﬁﬁh b =
: cL Dark brown moist, firm to stiff, Veanun& d“‘“m minor
ol - toot &euelopme.wl‘ small gravel size clasts UQG 4 I
: dlameter
B = | =
_ -.ﬁrndo’ﬁw'l g
SM Medium orone e‘omwn and motled off- u‘m\'e Fms* Yo
- We’r lcose, ?\ fine Yo mcd\um m}n?a s o =
white sﬂtv ne sand vp Yo 2" in ila\me s\\qhﬂ‘j
= L] MILCOCeoUSs., , |
_I ciun ula’t}nj:D |
ML L-. \'d' olwe cs:'em moltled medwm olive and dark brown,
10 — moist 1o wet sof, s:mo\&s\ﬁ r\g clasts of " |
| 'Pus\-\ d.a ‘orown sandy c.'w-s ond white 1\\'{ 5om\ block 9
= Yerture calcium cartonate veinlets, \ocally & stained |
with'\ron oride  slightly micaceous,
_ d || @13 ta i numerous caleivm carbonate ‘in-Filled |
voids U‘ﬂ‘o 2" diameter,
- Ac: Ul\AU'lahnj ot —
222 Ve Med; Hed off-white and orange o ¥
— : - ediun aravy wio -whiTe anqe brown, we =
] S Yo very w"é‘t“! loose, silty fine Yo meduw g.an .
A cryecu, |
'E ) ““X"\‘R‘“ ? " f‘ﬂeclwm olive qreen, very maist to wet, soft 1o Firm, slightly
E | san s\l ve Y \:\oa\fws \°"°\\‘3 stained with ron QNJ -
L] @17’ numerous calcium carbonate pods vpto 3" in diometer, |
moderate 3foundwa+u- seepaqe .
0= ¢ Ud&aﬂﬁ@ push ? SM Liaht aray, salvrated medium dense silty fine fo mediv
2 qt i sa&d T ! " ®
HCS/RS ¢
_:.:' ::(Ez'lz:n :. || J'@h:cso z\t’)en'é ra\ml %TOJV\AWG{'“ sen.vaac some c,avmi w L
T NzeE ISMw ts ||
: E:“;’ES.;IN“; @7\, 5 medivm olive /Ib +o %" -l-hlck'unhnuous I
; | ' clay s¢am [ ruplure v ac s shraited, laminated, plostiec, |
\
25— - < §g¢|&§gﬁ_._nmn |
S 1sM Medium gray ,moist, dense, silty fine Yo medwm sanc\s‘\‘me-
|| micatecws, nl-masswe no appatent bedding surkaces, ' |
=1 o undulahin loca\\\s cement
to NT2E, loni = ' B
“.'c'NSZE " sm @7-5 very raghd aroundwater wn Flowing,
NEaw = n‘ledwm reen, wet, dense Yo very dense St\\' fine i
oM san si‘o%e vmcqccous. 3 15
— Vm& Vight %rm{.wa\”\'o‘.n\'um’fe& dense, silty fine Yo I
=5 SM| L wm sandstone, 5 micacews.
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GEOTECHNICAL BORING LOG

DaTe__5/21/85 DrR1LL HoLe No.,

LB-&

SHEET_2_oF_2

ProJECT__Weese Propexty
DriLLing Co

ProJecT No.

HRGoS (2 - O\

Tvee oF Rig Bucket

HoLE DIAMETER

|12

DRIVE WEIGHT 2700 lbs o 27”2600 Ibs te 55 ‘t400 lbs 180" Drop

IN

ELevaTion Top oF HoLe=4& £72"  Rer. or Datum —Mean Sea Level

w O. t LLJN U;/-\
= = 05 o o~ <m GEOTECHNICAL DESCRIPTION
= = &1‘ w gucj =z U E '—2.: <_>u
& 5|2 |de | 2R 2E]| 2s
'— P
= = E &1z §§ C,B,E LoGGED BY RLW
= SAMPLED BY RLW
o 3 3 14 ,ﬁomfgmgg Formation *
ffha Migwt %ra wet to sa‘\'ora‘\'ed dexse, silty fine to
ﬁm_a_wx&dl_m&,.mmﬁ
— SM Medium olive, very wmaist dmse Fo medivm denee, st\*g
fine o mednum s«nde‘l‘one) micaceous, contact with
| overlying unit is sliqhly cemented.
35 |7 coqpodationnl |
‘ SM-ML Medium o dark olive, very moist fo wet, dense to
| hard fine sandy silt fona‘l'o suhr Fne san s‘bne c,othad'
with overlying umi’ is moderatel y cem ted
Ho g ‘"’f-“f;%‘-‘aw @40, cordinuous, £3" dhick cemented \ayer.
e @ 4 ! 17
f-fs . c:NISE o T v
2w CL Darkk olive qreen , very wmoist, hard, sitty claystone.
=
50
sl 2 |
Total De\:’r’n 51
. - Geo\ugtm eo\ +o 49’
Seep page a# 7 nnd'Z.o
o | Water uble q‘l’ 25’
Coving at 20’
- = Backé\led 5(21/85
55 -
&0
INSA(11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG

DaTe__5/21/85 DriLL HoLe No. LB-7 SheeT | oF _2
ProJEcT__Weese Pfo?e'“{'\,! ProJecT No. 4850512 -0\
DRILLING Co.LaxX\Ve _ Tvpe oF Rie Bucket
HoLe D1AMETER — 20 _ DRIVE WEIGHT 3100 lbs 4680 Drop — 12
ELevation Top of HoLe£59. Rer. o Datum M€an Sea Level
o = = = W™ é’:
o . = |lwo | o || 2 GEOTECHNICAL DESCRIPTION
| = S w =z 2u | 2| 47F
F ol o . Q@ w oL | 55| k= | OO0
o |l aco = =g e 2| vww -
w <] —a [aa)ead — = V]
e I~ = = a oz | =75 |L RLW
& = = &1 x |23 5= |LoseEp BY
W E < S | 2| < [SampLep BY RLW
R cL | Tepsoil:
i i< || Medivm brown, moist stiff \;er\Lsongi clay 5 voots and |
cootlets, scattered gravel and codble srpe AhiXe.
i i grada“ onpl ] ¥ : =
o = sm | Ancient Landslide : ' . , £
edlum brown orange moisf, medivm dense, silty
- = £fine o medivm sand) L
5= dchodal | | B
i i | Lialt oranae brown Yo \ight aray, woist Jo wet, -
T s mediom Xénseo,\gl\\'y ?'\m?h: m(m sand.
4 - @8'J moisture content becomes wet fo saturated, .

i [ ] @‘i'} Cauing of saturated sand.

- c 3radahun Al -

SM Light aray yery wet fo saturated, medium dense | silty

g% - Q fire. to medwm sand ; micaceous, heavy caving.

..'- & @ (3] vapid groundwater s e.
@ IgJue% heaavy cavin ,unsﬁfﬁ log below +his Je?Hn,
— Z yery, rapi# grovndwater Seepage .
) = len || @1k, Medivm brown, plished, striated, continuov s, clay seam
¢s(RS(?)

? ‘;ggifag Formation :
B e || SM Lig oqraq, ml::s"l', very demse silty fine to medium

sandstone L vicacews,

I

20— -
i P 2|} L
25 — - -
= ] L[| e o R Fnd oy [
301
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GEOTECHNICAL BORING LOG

Date_ B/21/85 DrILL HoLE No.

ProJECT__Weese Property

DriLLING Co '—a'”lve-

HoLe DIAMETER 30" DRIVE WEIGHT

ELevaTion Top ofF HoLe==2T- Eo

LB-7 SHEET_Z _oF _2
ProuecT No. 4350512-0l
Tvpe o Ric —BuckeT

10277 2600 Ibs Fo 557 1400 Ihs to Drop —12 N

REF, OR DATuM m60n Sea Level

w iy i B U;/-\
o . 2 o5z 2| % GEOTECHNICAL DESCRIPTION
= 2.0 8 |us |E2] E5|RE| 35
e Wl E8| & 84 | 2| 29| v
Ly < —0a mo — = _l(/)
At = z wl| > |2z LoGGED BY RLW
-, = % & (=8]8 RLW
W E = SAMPLED BY
30— e 2 3l 9 ML T_DL%L—MG i rna
FETS m olive gray, moist, st fine sand L]
‘ 51\'\‘511‘;: r:ucaéeo‘as 1T very ST, T 4
- = Total ]
loa \ca l \o%%&d Yo 15’
SE2%0 at 157
= B Cmrm at 9 and 12’ fo 15’ T
5 Baok?.nea 5/21/85 (]

S0SA(11/77)
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Appendix C (continued)

B-1 and B-2

Small-Diameter Borings

From:

Leighton and Associates, 1985a



re

rr

L

[

LI

Date l{/ ”/%5

Project \Weese Poperty

GEOTECHNICAL BORING LOG

Drill Hole No. B'l Sheet

of"l_-

—

Job No, 4350512 - Ol

Drilling Co. Morrison

Hole Diameter

Type of Rig B-53/Rotary Wash

Drive Weight

Elevation Top of Hole +30’

140 Voo prop 30 in.

Ref. or Datum Mean Seo Level

> .
5. 2| 8 sl, ¢z E*‘ 8 GEOTECHNICAL DESCRIPTION
20| &3 2 | 2.|32|68|28[CS
2o | & A S—|= " |aalnsd|" +|Logged by RH
A b FEOE|s |2EIRG
[ | = | 3| <|F |238|§E|semp1ed by__RH
O o, -
e 21 CL [Alluyivm:
<=3 Light brown, damp, soft clay.
5 _:_: F:-_—' | Lg'l i (9231319 C%H Dark qray o 'o\a'c.Klmois\',s\';@‘ c’\ml 3 nUMerows |
':\’Eé roots and orqanics.
O ] 51}: 'Zlfﬁ 4 (1099 {189 CL/SC Vﬂ“\i dark aray, moist S*I\Q' sandy C\Ous Yo )
-—';‘::": C\QL\Q% 50(\3\.‘
-;":: [ @\Zl, becomes horder Ar'\\\\m}.
1S -:‘5 5-':‘ 3 i 11 |924 [3249 | CL Dark olyve csmus ‘mois\' Yo wd" s*‘rw' 5ancl\, dmf'
175 : &) Dark brown Yo black moist, very s\'i@(:' 5ana\1
2_0---;_ £ 9 I:‘% CH clo.n.{ 3 numerovs Too‘r\d’s.
—“_:_:l: ™ @'Z?.’, becomes harder Ar'\\\mcj,
J:::-;.- |
9c == s 130 [lonl |47 [ML | | Mokled Vight to mediom brown moist; very stiff]
) Sieta= cloyey sitty shqhtly sandy, micaceous,
-';_'_—_1: Mottled mix of olivebrown to qray, moist, very stiff, |-
30 = 6fd 29 |M.2]3049 | CL | ysilty clay 3 numerous blebs of calciom carbonate miac

S00A (2/77)

Leighton & Associates




GEOTECHNICAL BORING LOG

Date “\117/%5 Drill Hole No., B-| Sheet_Z__ofL

Project \Weese Vroperty Job No. Y450512-0|

Drilling Co. WMrrison Type of Rig B-53/ RoYary Wash

Hole Diameter "1" Drive Weight \40 \bs Drop 20 in.

Elevation Top of Hole * 30’ Ref. or Datum Mean Seco. Level

S .
(5} n * Lo o® | N~

s | 2w| B 2la8 |3 [B 8w GEOTECHNICAL DESCRIPTION

g o | 'aq 3 oz |gw|3ST

&8 |5 ol BE|SE (84D 8|C FLogged b RH

2 e (L] g ~ Alm t" B ol ‘é .,.:‘ U). ogge y

I | 2 | 3 =|E |28|5S|senprea by___@H

30 o Alvvivm )
FoE T i CL || MoHled mix of olive brown o csrouhmms\’,
~=7F - Very s\ £F, silty clay 3 numerous blebs of
d= s il colcivm carbonate micaceous.

1223 I CL Moftled intermived glive bovown dark afa ,and
— - — 'S 2 . - ! .

35 T n medium ey moisT, very stiff| silty clay;
S R - some clog an Samcl\.j clay material minor
=== L) amounts “of calcivm corlBonate.
it ﬁ_m___g‘___ o

PR Stl77 Santiaqo Formation ¢
O i_—- = CL/SC mec\j\jum aray o w\ni*e‘da\m‘:' hard, anA\I
1= i cloystone,  shghntly silty.
__:T_:—_Tf 1 @L\':S'J becomnes harder Ar'\\\mcs.
‘::-:_-___"_’_i q J’)S/H "
1o < | ToYa\ Depth = ys'
- Piezometer installed to Us’
: ¥ Groundwater ot 2,29 measured on 5/14/35

SO0A (2/77) Leighton & Associates
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Date 4/;7/85

GEOTECHNICAL BORING LOG

Project \Neese Pro?er\'y

Drill Hole No. B-2

Sheet_l__of'l_-_
Job No, H50512 - Ol

Drilling Co.

Morrison

Hole Diameter

Drive Weight
R !
Elevation Top of Hole *+ 35

Type of Rig B- 53! Roﬁ‘ary Wash

140 lbs Drop 30 in,

Ref. or Datum Mean Sea Level

> .
(3 7] 3 Lo o® | UV~~~
s | Z2w| 2 2leg|2,|5 284 GEOTECHNICAL DESCRIPTION
oo =9 = Q TOoO|aw |-t e
% 8 g 3 t: L V|0 g Q| & 5 (&) (.)' L d b RH
2w |8 e & 8R4 h“'.ﬂg:u,_ ogged by
I < 5; o | & 2 S| & 2 |Sampled by RH
- T TE 0 . Artitical Fill: A
Mr== il L5l Dark olive brown moist, SH('(“ clay ; con’tams'
e g = chunks and bits of hard c\a\(s\'one ond %Ta\]ls}\ 5
S a white Samc)\\‘ c\oq. -
. T2 15 |lo2 as.2 i
i s o L e - I
--':.': a ML Alluviom ¢ "
A ] Black moist, s*iCﬂ very clayey silt, Yrace of u
4 ===7] il roothairs and OY‘%ah'\c,S. i
== 213|474 [a5.7
|0 £ i
15 == 7] 2 i
[ g §
g q :
20— _—_‘:__: 3 Lf 30 CL Dark brown to black, wet, very shiff clay. L
J= | . . .t
c e cL Gray, wet, s1iff, clay ; minor amovnts of ||
2 ‘—-_‘-7':7_ San&\mmo.ceoUS.
_Z,',-'t—_ 7] H o ey Light gqray fo white, wet, very shiff, sandy |-
30 o= 5 (9 C v c,laq',mmo‘ceows,b\oc.k\,.
S00A (2/77) ) Leighton & Associates
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GEOTECHNICAL BORING LOG

Date Y(17/8s5 Drill Hole No. B-2 Sheet 2 ofZ-
Project_\Weese[ Oceanside Job No, 350512 -0l
Drilling Co., YN\orrison Type of Rig B-53/Ro’far\! Wash
Hole Diameter 4" Drive Weight \0 \bs prop__30 in.
Elevation Top of Hole t35f Ref. or Datum Mean Sea Level
S .
s 2] 3 Sloula (2750 GEOTECHNICAL DESCRIPTION
8wl 8 q 3 0|28 |ew| 3|l
Y hat 1 Al P-4 B A ] db RH
[=J 'Y (&} :j ~ alma ;q.; o B b E‘J .,: v{ ogge ¥
I < 5’ ath §8 Q 2 |Sampled by RH
0 : 5
= ‘ e/, [ Blloviym:
--_— f: 1 L\c\h’r Aoy Yo white Wct very 5’rip€’ Sode
'—_—:: B c,\om"J mic.o.ceous|\> ooky.
j f @32 becomes very hard drilling.
o= 68124 Medwm red orown moist, very st €€ cloyey
35 - . ) A
——r— Z* sitt with aondant Cine sand J micaceovs,
T — : [l v wWith numerovs —zones of blocky, dark afoy
“ B claystone and agoy shiqhily sandy clay.
y B Total Depth = 34,57 '
i i Piezometer '\ns’fo\\ec} Yo \2
4O — 8 Groundwoker at 1,10, measufed on 5/14(85

SOOA (2/77) | airnthtAn R Acenriatoce



Appendix C (continued)

T-1 through T-10

Exploratory Trenches

From:

Leighton and Associates, 1985a



LOG OF TRENCH NO:I-1

-

|

M8GN :ONJ¥L g1 :dd0OTS JOVAUNOS ,§ = ol JIVOS L LeM 3Se3 NOILVINASTIdId ODIHAVHD

G8/€2/v PalLLidoeg , pa4a3unooua Jajem punoub oN

butaed oN .21 = yadsp [e30L
-gouedeadde uL pafqunl AusA €30BIUOD JB3U
33BUOGIRD WNLD|RD 4O UOLIBAIUBIUO0D ybLy ¢fe|o Apues

19 S10 auL) A4SA ‘wuL) “3stow A43A 03 siow ‘umoug-pa4 wnLpsjy AHV

puLgzenpun:d

-Jus3aWeLp UL ,T 0} S3se|d pszis-|dAedb pausljeds AJBA
‘pues A31LS umoaq 2ybL[ 40 s3se|d dn-dLu ‘parqunl <pues

WS SLD auLy A3[LS “asusp ‘3sLow ‘umoug-pad K13ybL s wnipsy A”v

SIY¥930 3IGITISANY ;
[euoLjepedb:d

*S3}08'UD UOL3EIILSIP
JO JUNOWe JQULW €S39]3004 pue S$300J4 fpues 3dulj £ake|d

IS /WS LLosdoy] 07 A1|LS €9Susp 03 9suap wnipau ‘duep ‘umoaq WNLp3 A”V

110Sd0L

e . LINO :NOI.LJI4DSAq . :31LVa S4aNLILLY
S 13~ |e. i JI501083 S8/€e/v 01901049
S o .
MW .AMmurv m,m M dey [BOLUYDOD108Y 33S  FUOTIEIOT aoyyoed) /9-019 ar :3usudTnbg
- "ON HONTYL - uot3BAOIYH - :xaquny 398fox
SIILYId0dd ONIYTANIONT =L  STI% 10-215038v : i

M1y :4€ pa3d3dol ap LSuead(/as9dM

souwreN 399foxd

A

v

b

N
r

r

a

-, — -

Leighton & Assoclates

501-A - (3/77)



T-2

LOG OF TRENCH NO:

——
—t

MoOZN -ONTYL .52 :4d01S dovadNs G = ul dTV0S L1eM 3se3d NOILVINISTUdId DIHIVED
G8/€2/v paLLLdoeg
buLaed oN
paJa3unodud J433em punosb oy
0T = yadap |e301
*sgoejuns juLol jo A3 raoleu
uo padoiaasp bururels apLxo asauebuew ‘pajutol €sadel
-dans bBuLppaq jusdedde ou ‘aALssew {pues wnipaw 03 dull INS8SMoTUN:C
WS S0 K3LLs ‘asusp ‘isLow 03 duwep ‘umoug-pad wnipsw 03 3ybLT A”v
SI1¥930 IQITSANYT
A.H.gm>ow
Leuoryepedb:d
*OpLM /1
02 ,8/1 sburuado yaLm SdoeUd uoL3edILSap JO junoure
juepunge €s33(3004 pue S3004 fpues aui4 Asfe|d 03
IS /WS LLosdo] £31LS AuaA fasusp 03 asusp wnipsw ‘duep ‘umodq wntipsy A”v
1 110Sd0L
o ; LINA :NOILAT¥DSAa JERA1 SHANLILLY
> |38 o g 01907039 s8/€e/ DI90T099
hH | he |29 :
c2 g™ SR v . dey [BJLUYD3}09Y 89S  :UOTIBD0T] aoyyded1/3-015ar : qusmdnby
el | 2 N 2 -1 ON HONSNL G217 ‘uoTIEASTE 10-2150G8y :IoqunN 399foig
SHILYAd0dd ONIYFINTONA .
N7y ‘44 pad3o1 apLsuead(/asodp roweN 399foxd

T

!7

"
"

-
—

Leighton & Associates

501-A - (3/77)



T-3

LOG OF TRENCH NO:

0T =

+ 68/€2/v

palltdidoeg 4
fuLaed op_

paJdajunodus memﬁ punoub oy |

1dap |e30].

— f —+— +—+—— — } ——t— p—t—t+— ===y
N ‘GNT¥L 97 :9d0TS JIVddNS 'S = 41T ‘d1V0S L1eM 2Se3 NOILVINISFUdIY IITHAVYD
‘weas Ae|d> snonuljuod 3oLyl
W2/1 03 ,8/1 ® SL 1Lun burfefusro yllm 3oelU0d 3@ (93 ewixoudde)
~ fsjuLof 9sayl uo pado|dA3p SpLXO UOLL pue 33RUOQUED 3S.G853029N: €
wnyoped sjutolf a|bue ybLy ¢pues wnipaw 03 duLy AF|LLS
WS Sl ‘gsuap AJ43A 03 asusp ‘3siow ajLym j3o0 03 Aeub 14617 AHV
. _ , 3INoTIT
$MobON:SD:D
*paJayjesM ‘susbulJdls 93eU0QURD wWNLd|ed
JO junowe Joulll AJ9A Spues wnipauw 03 Suly A3ils ‘Isusp
WS sl ‘qsiow 03 duep ‘umoag-pad A[3ybL|s wnipaw 03 IY6LT mu
NOILYWYO4 OIVILNYS
(,9F 43A0)
Leuorjepedb:o
*S3oeUd uoLled
-JLS9p JO Junowe JouLw °s$39[3004 pue s3004 fpues auL}
IS /WS |Losdo] | AaKe(d 03 A3|LS AudA “dsudp wnipaw ‘dwep uMmosq wnLpdj AHV
] TI0Sd0L
o ; LINO INOILdTYDsaa :4Lva S3ANLILLY
2 5. |e. | & [ oot s/ee/v 01907039
) W n [aV o] N
9 |2~ £ Z » dey |®OLUYIAJ0dY 33§  UOTIBI0T aoyyded] /9-96y ar  :3uswdrnbg
av |= 2 > £-1 °"ON HONTYL GETF  SUOTIBASTH 10-215068% :IoqumyN 3dafoxd

4

Leighton § Associates

501-A - (3/77)



T-4

LOG OF TRENCH NO:

T

LY

-t
—
—

c-y  ‘ONE¥L _yz :9d0TS dIvd4u0S .G = ul :FIVOS  ||eM 3se3 NOLLVINZSHYdTY DIHAVHD
§8/€2/v paLLLinoed Buraed oN
paJ4a@3unoous Ja1em punoub oy
(01 = yadsp |e30]1
(93 ewt xoadde)
*paqunistp pue pajqunl AUdA ©,G76 § WeIs MNoOE*Io0TN:SD
fe[> pa4eays SNONULIUOD ¥dLy3 , T 3OBIUOD JedU J3jeWwelp
ur ,£ 01 SQa|q 91BUOQ4RD WNLD|BD JO junowe juepunge
19 S1h sAe(o A3|Ls A4aA ©31413s “3siow “umoag-Aedb wnipay AHV
burjzenpun:d
*s3Se|d pazLs-214qod
3ded ‘sasbuldls 91RUOGURD WNLD|RD JOULW fpues wnipaw
WS S1b 03 BuLd AJLLS ‘Osusp 3stow ‘umoag-pas A13ybLys 3ybL] A“v
SI¥930 JAITSANY
burzenpun:d
*s]Se|D pazL1s-9|qqod. pue
[8ARAD paua}1rIs A4SA ©S39[3004 pue S3004 {pues wnipaw
25 Lrosdoy 07 auL} AsAe(d ‘asusp wnipaw 3sSLow “UMOJq WNLPI| Q)
TI0Sd0L
o ; LIND INOLLdT¥OSda *HLVA SHQOLLLLY
z 3. 2. m J1D010d9 Qe 01907099
28 |2% |E2 | @ dey (eoLuyosjosy avg  FUOTIEIOT 0Y39BAL /9-05F QF *3usudtnby
2 = 2 - T §-1  "ON HONFL \GIT+ :‘UOT3IBARTY 10-¢150987 :Iaqumy 393fo1d
SATLYIdOUd ONIYFANIONT YW i4g pedSol SpTsUEs50/3559N owey 299£01g

> a

-

Loe”

=

Leighton § Assoclates

501-A - (3/77)



LI

T-5

LOG OF TRENCH NO:

—— —t——4 ——+— ———+ ——t— I ——— ——t— ———
—t—— l._'c -
Mo88N :ONFYL T2 :d4d01S HOVAUNS & = T HIVDS LLleM 1Se3 NOILVINISTYdId DIHIVIED
§8/€2/% PRLLLSNORE butaed oON
pa433UnoJuUd J33eM punosb oy
,G°6 = yadsp e3ol
Sqo|q 938UOQUED WNLI|ED ‘Jdjawelp uL ,& 0} pues K3LLs
uModq 30 siseld dn-dia Spues auiry A3LLs asudp unipsuw
WS s10 ‘}sLoul “umoug-mo| |24 pa(llou ‘9}LyM ysLumo.tq 3y6L1 A”v
: : butrzenpun:d
fueas Ae|o A3|[LS shonuLjuodsip ‘spim ,2/1 03 ,8/1 dAoqe
‘i9joWeLp Ul ,f 03 SG9{q 93euoqued wnld|ed jJuepunqe
sey 1Lun BuLAe|Jdapun yiLm 30e3u0d “Ae|d A3|LS UMOUQ
40 sase|d dn-dLa soutw °s3se(d pazis-1aAeab padaljeds
WS S0 ‘pues aulj A3[LS “8susp ‘jstou ‘umouq wnipaw 03 2ybLT AHV
SI¥930 3IAITSANYT
burjeinpun:d
*$39 13004 pue
$2004 fJd39WeLp UL ,9 03 S3ISe[D pazis-91qqod pue |3Aedb
35 LLosdo] ‘pues ouLj AaAe|d “asusp wnipaw 3sLoul ‘umouaq wnipay AHV
110Sd0L
5 2 % ek :NoIldT¥dsga 68/cz/v :dLva SEANLILLY
ol - SR . S 31501089 019017039
£S |8S |E2 | @ dey [e91UYD9309Y 995  :UOTIEIOT 30U¥0841/2-057 F : Juoudnbg
av | = w o e
G 108 HONRIL 1Ge1F ‘UOT3IBASTH 10-216068y :xoqumN 399foxd
SHILYId0dd ONIUTINIONT
M1y ‘44 pedBo1 aplsueadg/aseay  :oueN 3o9foxd

LS + 14 £ * 5 . [ - & - . [ -
(=3 = - - - e X L X b . 4

Leighton & Associates

501-A - (3/77)




T-6

LOG OF TRENCH NO:

LB

Leighton § Associates

P —— “ =4 =t === +—+— ==}
N -ONFYL 8T :dd0TS FOVAUNS G = ul :9TV0S L1eM 2Se3 NOILVINISTIdIY OIHAVYD
G8/€2/t palLltsdoeg
buraed o)\
pa433unodus Jajem punosb oN
(21 = yadep B30}
*yzdsp yiLm 40|09
10 BuruaybL| JubLis sud| Ae|d umouq ddep ILUI 1
SNONULIUOISLP ,6 @ “3uUdWdO|9A3p 3004 Jouiw fpues sulj
WS S0 A|Ls ‘esudp ‘duep ‘umoug-abuedo x_p:mw_m wnLpajy AHV
SI4930 3AI7ISANYT
. euotjepedb :0
*$19]3004 pue S$3004
35 [tosdol jpues aul) A3ke|d A4SA ‘gsuap wnipaw ‘dwep ‘umouq wnLpsy AHV
10SdoL
> & w LIND :NOILdT¥OS3a 68/€2/t  :dLva S4ANLILLY
S~13~ 2. S J1007049 015071049
mcw .mor/\ mm v dey| [eOLUYD3}09Y 983G  ‘UOTIBIOT] aoyyoed]/J-05v ar :qusudInby
av- | = %) =) =
gy SON DOIEREE (8217 FUCTIEASIE 10-215068Y :IequnN 329foig
SHILYId0dd ONIYFIANIONH
MTy :4d pe33oq apLsueasg/asaap toweN 399fo0xd

¥

& i 9 A 5 & i L - & - IS = = -

[ =t -t - e -t - = -

501-A - (3/77)



T-7

LOG OF TRENCH NO:

@vnﬂ 1

dovmn

-t

-4
o

MoBON *ANFIL o0T :H401S HOVAANS G = ol FIVOS | |eM 3Se3 NOILVINISTIdTd JIHdVID
q8/€e/v paLLLIAOed
fuLaed opN
pa4s3unoduad Jajem punodb oN
,G°8 = yzdep e3ol
*pajqunl AusA
M 410 $q1Ls Apues sui} AdsA ‘ualy sasLow ‘umoag-Aedb wnipay A”v
{euoLjepeab:d
*$320JJdNs 3uanidoedl
uo pado[dAsp 23BUOGLRD WNLO[RD ‘BpLM ,8/T 03 SUL|JLEY
sburuado yjLm sauanizoeay dbue ybiy fpues wnipauw 03
WS S0 auL} A3LS ‘esuap °3stow 03 duep umouaq-abuedo wnlpsy mu
SI¥93a 3AISANY1
(euotjepeub:d
*$79[3004 pue S1004
19 fLosdol $fe|o Apues aulj AusA “jiL3s “duep ¢umoug-Aeuab wnLpay AHV
110Sd0L
- 8 w LINA :NOILAT¥DSdd © gg/selv :4Iva SFANLILLY
£ _ 124 L 5 31901049 31507049
n W 0 o jaie] . . X
g9 |o> m = M de |edLuyo930ay 235  UOTIBIOT aoyyoea/J-0St ar : Jusudnby
- = -1 *ON HONJYL ,85F {UOTIBASTY 10-215068y :Iequmy 309foxg
SIILYId0dd ONIYFANIONA
M1y ‘44 ped3o1 apLsuead(Q/osasM ;ouweN 399f0ad

. = - 5

+

Leighton & Assoclates

501-A - (3/77)



T-8

-
-
——
-
-
-t
-
=t

LOG OF TRENCH NO

-
o
-
-t

Mo89N -ONFIL ¢z :HdOTS HOVAINS G = ul 21IV0S LLBM 3Se3 NOILVINISTIdTY DIHAVED

Gg/€e/v paiLtdioed
Buraed op

pa4a3unodua 4aj3em punoub oN
6 = yidep e3oL

“palqunf pue

W st0 UsYo4q AJBA 3| LS AeAe|d “43L3s “3stou €feab wnipay mu
feuorjepeub:d

*quUsWYdLAUD d3RUOGURD
wnLo[ed JO |U0Z oLy} b+ 9seq e ¢,8/T 03 SullJley
sburuado yjLm Ssaunjoedy pa[Ly 33RUOGARD WNLIjRD

1S sLb ‘pues aulj AusA ‘faiLs A4an ‘asuap ‘duep “d3Lym 4310 A”v

SI¥93a 3IAITSANY'

feuorjepeub:d
*$73 3004 pue S3004

1 LLosdo} <fe|> Apues auly €1411s ‘dwep ‘umouq uep 03 wnipay A”v
1105401
>~ | & o LING ‘NOTLT¥DSHA 68/€2/¥ :alLva SHANLLLLY
o 3 o i 0195071049 21501049
26 |8 |Bs | o
58 |8 gl= - del |BILUYD9309Y B9S  ‘UOTIEIO] aoyydeal /3-0sv ar : 3usudtnbg
- 4= N - g-1 “ON HONZYL ,§97 ‘UOTIBASTH 10-2160G8¢ :IequnN 3dafoid

SIILYId0dd ONIYIANIONT

MNTy :4d pe3301 apLsuead(/esaay  :ouweN 3dafoxd

- [ . [ b= s : - ® =

I3
»

- -— - L e = v

Leighton & Assoclates

501-A - (3/77)




T-9

LOG OF TRENCH NO:

e
e

MoZdEN -GNJUL 81 :Hd01S FIVAINS G = of :31vds  LLBM 3SB3 NOILVINISTYdTA DIHdVHI
68/€2/y PRLLLINORY
furLaed oy
pa4ajunodus J33em punoub oy
© 6 = yadsp [e30]
*93RUOQJED WNLD|BD 230S YIim pal|Li-ul
JajaueLp ul ,& 03 SpLoa ‘souedeadde ul parqunl AuaA
T sLh $31LS Apues auL} ‘uity ‘3stou ‘umoug-Aeab wniLpajy A”v
Bburgeinpun:2d
-quswdo (9A9p 3004 Joutw ‘dajauelp uL .z 03 Ae(d
£21LS umouqg ddep 40 s3se(d dn-dLd fpues 3uti A3LLS
WS s1) ‘gsusp “3siow ‘umouq 3ybi| 03 umouq-abuedo wNipay ®@
SIY¥g3a 3AINSANYT
Leuotjepedb:d
. *$1913004 pue S3004
19 frosdoy <fe|d Apues auLy A4sA °1iL3s ‘dwep ‘umouq wnipdjy A”V
110Sd0L
o 5 LINO :NOILdT¥osEa :91LVa SHALLLLY
s | B o % | 01501089 kil DI90109
n ﬂ n M/U M; O. .
58|87 |87 = dey edtuyoejosy a9g  FUOTIEIOT aoyyoed]/J-05y ar s 3usudtnby
(= = 93] jam] e —
-1 “ON HONFYL - UOT3BASTH - :3oquny 3d9lox,
SI11¥9d0¥d ONIYTANIONI 6=l QLT R g PN 3992074
MTy :4d peddol apLSuRa2(/2S93N :ouweN 309foxd

- - . - [ . -

[
— -——

¥

- . - -

Leighton & Assoclates

501-A - (3/77)



T-10

LOG OF TRENCH NO:

e

Leighton & Associates

J,GgN ANFIL LTT +9d01S dOv4dns 1S = ul JTVOS L1eM 3S®3 NOILVINASTIdIY OIHIVHD
G8/€2/¥ paLLtiioeg
) puLaed opN
po433unodua J33eM punoJb oy
%1 = yidep |e3ol
WS (&) std ‘pues untpaut 03 aut} A3|LS 9sSudp ‘Istow “dILYM 330 A”v
, (¢) SI¥d3a FaITISanyT
. furzenpun:d
s10 *SqSe[d pozis-|aAe4b paudsjjeds AuaA €s33[3004 pue SO0
1S JLrosdop quepunge Spues aut} Aafe|d ssusp ‘3stow ‘umouq jdeg A”v
[ SI1¥93a@ . 3AITSANYT/T10Sd0L
© . LINN :NOILAI¥DSAd . /: : SIANLILLY
5> |5 o “ 51907049 SBiEdiy = 1907089
e | | Ro < .
m 2, w.( %mwN M dey |eOLUYDD]09Y @ag  FUOTIBIOT aoyxydoed] /9-05t ar : 3uoudInbg
_, ~ON HONHYL - (UOTIBASTY - rIaqumy 3d9(ox
SAILYAdONd ONIYIINIONT 01-1 1 SOT* 10-215058Y AN 35904
M1 :4g pes3ol apLsueadg/esasy  :oueN 3d93foxd

= ' ke i b 1 - -4 “ - I - - PR T
— — e

- . -

- . =] - .

501-A - (3/77)



Appendix C (continued)

AT-1to AT-12

Exploratory Trenches

From:

Action Geotechnical Consultants, 1984a



it No.
1t N9 .

jr . Thomas O. Weese

1-4"
(bedrock)

0-0.5"

0.5-7"
(bedrock)

0-5"
(bedrock)
5-6.5"

6.5-7.5"

0-1.5-
{bedrock)
1.5-3.5"

Su joe-1on'

0-6'
(colluvium)

8-10"
(bedrock)

0-4"

(slide debris/

colluvium)

4-7.5"

7.5-
(weathered bedrock)
13-14"

(bedrock)

W.0. 413701

LOG OF EXPLORATORY PITS

Description

GREY/WHITE SAND with
SILT and SANDSTONE
fragments (old cut
surface)

GREY/WHITE SANDSTONE,
massive, dense, very
hard bed @ 1°

GREY/WHITE SAND with
SANDSTONE fragments
(0ld cut surface)

GREY/WHITE SANDSTONE,
dense, massive

WHITE SANDSTONE, soft

GREY/WHITE, clayey
SANDSTONE, firm

BROWN, sandy, clayey
mudstone

WHITE SANDSTONE, firm

GREY, clayey SANDSTONE

GREY SANDSTONE, firm,
very dense, WHITE
SANDSTONE @ 5°

DARK GREY, silty CLAY with
SAND, porous and scattered
caliche and rock fragments,
moist

Grades to DARK BROWN color
and denser state @ 8'

LIGHT BROWN, silty, fine
SANDSTONE, moist and soft

DARK GREY to BLACK, silty

CLAY with SAND and speckled

with caliche

DARK BROWN, silty CLAY with

SAND and occasional round
pebbles

BROWN, silty, fine SAND
WHITE, fine SANDSTONE

Attitudes

B N30OE/5NW

J E-W/82s
J N55W/88SW

N85W/85SW
N70W/85SW
N15W/88NE
N30E/5NW

u s P Y




yr. Thomas O. Weese
,og of Exploratory Pits
bage 2

pit No. Depth
7 0-3"

(colluvium/
slide debris)
3-5"

5-6.5"

6.5-10"

10-12"
(bedrock)

0-2"
(slide debris)

2-8"

8-12"'

12-14"

14-19.5"

0-5"
(slide debris)

5-7"'
7-16"

W.0. 413701

Description

DARK GREY to BLACK, silty
CLAY with SAND, porous

DARK BROWN, silty, sandy
CLAY, speckled with caliche

Mottled BROWN and RUST
BROWN clayey SAND

LIGHT BROWN SAND, soft with
pockets of DARK GREY CLAY
and scattered SANDSTONE
cobbles

GREY/WHITE SANDSTONE, firm

GREY/BROWN, silty, fine
grained SAND, very porous
and dry

DARK GREY, clayey SAND,
slightly porous, speckled
with caliche from 5'-6'

BROWN, slightly clayey,

fine to medium grained SAND
with WHITE SANDSTONE fragments
and pockets of DARK GREY,
silty CLAY

BROWN and WHITE, mottled SAND
with traces of iron staining
and organic material

BROWN, fine to medium grained
SAND with WHITE SANDSTONE
fragments

Groundwater Seepage @ 16'
and 19.5'

DARK GREY to BLACK, sandy
CLAY with caliche @ 4'-5"'

BROWN and BLACK clayey SAND

LIGHT BROWN, slightly clayey

SAND, soft, locally contains

intergrained caliche and rust
staining

Attitudes



.Mr. Thomas O. Weese

page 3

fpit No. Depth

10 0-5"'
(£i11)

0.5-1.5"

1.5-3"

3-5"
(alluvial)

11 0-7"
(Fill)

7-8.5
(alluvial)

8.5-10"

12 0-3"
(alluvial)

3-8

8-11"'

Log of Exploratory Pits

Classification

W.0. 413701

LIGHT BROWN/WHITE, fine
grained SAND

BLUE/GREY CLAY with
dry grass (organic smell)

GREY/WHITE SAND
Very fat, BLUE/GREY CLAY

Groundwater @ 5!

LIGHT BROWN/WHITE, fine,
clayey SAND with SANDSTONE
fragments and trace of DARK
GREY CLAY

Very fat, BLUE/GREY CLAY

GREY, fine SAND, damp

Groundwater @ 10'

LIGHT BROWN and GREY/WHITE,
fine grained SAND (caves)

BLACK, fat CLAY with trace
of SAND

GREY, sandy CLAY, damp

Groundwater @ 9'

Attitudes



Appendix C (continued)

AB-1 through AB-8

Large-Diameter Borings

From:

Action Geotechnical Consultants, 1984a



SUMMARY SHEET

.. ROJECT Mr. Thomas O. Weese
OLOGICAL ENGINEERI
ESCRIPTION CLASSIFICATION/DESCRIPTION
edrock GREY/BROWN, sandy CLAY
5 =
WHITE, fine grained
4 sandstone
GREY/BROWN, clavey
6 - sandstone, moderately
cemented
8 7 WHITE, medium to coarse
sandstone, with cemented
133 6 10 X layers
WHITE, fine to medium
12 7] sandstone
Lgs Very difficult drilling
_ @ 16"
16—
Refusal @ 17.5'
187
- End @ 17.5"
No Water or Caving
-
w
€ ‘BORING No. 1
o4 SURFACE ELEV. See map
2 Bucket
, o EQUIP. Auger HOLE DIA, 24"
z N 3 z
x 2| ® & u § :'E LOGGED BY W
g 8F| e = v Sw | B8
Z- | Fo « g 2 o o
D2 q € 2 E X < g w =
£l S w w = < g z 8
L ‘&'% S 2z Y 2 3 .EL < JOB NO. DATE SHOEFET
o~ 5] 2 ) 5
— = =0 ©| 413701 6/11/84| 1 9
{B8AP-N Cath Sunkict Street Anaheim California 92806  (714) 634-2082  (213) 852-4710




g SUMMARY SHEET

. . QJECT Mr. Thomas Weese
I LOGICAL ENGINEERING
_ Egé'mmo!u cmssmcnnonm?scawﬂow
' GREY, silty SAND, dry,
] rl
goeb DARK GREY, clayey SAND/
? 4 4 sandy CLAY
! 6 -
-'|
| 8 RED, clayey, fine to
1 medium SAND, mottled with
| 112 13 10 X DARK GREY, sandy clay
1 stringers, weathered
j 12 - sandstone boulders @ 10'
‘ BROWN and BLACKSAND with
{ 14 7 trace of CLAY, weathered
i chunks of sandstone @ 16'
16 -
- i GREY/WHITE, medium SAND
! ‘ 18- with trace of BLACK CLAY.
i WHITE clay seam @ 18'
i 20 - GREY, clayey SAND, seepage
Wearock @ 20"
: 227

WHITE, fine to medium
sandstone, 1/8" clay

247 seam & seepage @ 21'
119 13 | 267 X
- Dense SANDSTONE @ 27!
] = End @ 27
Seepage @ 20' & 21
4 Caving @ 16' to 21"
E BORING No. 2
S SURFACE ELEV. See map
2 Bucket
% o EQUIP. Auger HOLE DIA. 24"
| & 8
E wg ® s el 8 2+ | LOoGGEDBY GW
215 w = v sw | DX
53 E2| 5| £ 2] 88|k
2 fu
xi|ek| 2| 2|k §$ &% JOB NO. DATE  |SHEET
6= | &3 -3 & 8 S8 3 o

OF
413701 les11/8412 9 Zg
‘South Sunkist Street  Anaheim, California 92806 (714) 634-2092  (213) 8524710 /777




SUMMARY SHEET

WOJECT Mr. Thomas O. Weese

'OLOGICAL ENGINEERIN
W SCRIPTION CLASSIFIC&TION!DESGCRW‘NON
DARK GREY to BLACK, sandy
2 = CLAY, speckled with
caliche @ 3'
4 |
) GREY/BROWN, fine to medium
_ SAND with pockets of DARK
8 GREY sandy CLAY and WHITE
SAND
10
LIGHT BROWN SAND with
. WHITE SAND, very moist
12 @ 11°
14 -
164 Heavy Seepage @ 16'
k
Paroes Lo LIGHT BROWN, fine to
medium SANDSTONE, firm
20 WHITE, fine SANDSTONE,
firm
116 15 221 X
_ End @ 22'
Groundwater @ 16'
5 Severe Caving 11' to 17'
-
w
£ BORING No. 3
= SURFACE ELEV, see map
2 Bucket
> g . EOUIP. Auger HOLEDIA. 54w
> P ®» z ’“-l h .19
ko o8| . 3 w §w §: LOGGED BY aw
wo|lkR| S g s 2% | B
>kl 2| 8| E go [ £3 308 NO. DATE  |SHEET
c=|*8| £ | ¥ | 8| S% |32 oF
413701 6/11/84 |3 9

w_m_"m1630(__?, SouthSynknst Street  Anaheim, California ”92806 (714) 634-2092  (213) 8_524110

F N ey .

P T LT Lh]



SUMMARY SHEET

Mr. Thomas O. Weese

ENGINEERING
CLASSIFICATION/DESCRIPTION
LIGHT BROWN CLAY, fine
2 - SANDSTONE
LIGHT GREY, fine SANDSTONE
4 with clayey SANDSTONE
lenses @ 4'
6" WHITE, fine SANDSTONE
8 - Pinkish tone @ 6'
107 Clayey SANDSTONE lenses
@ 11°'
12
GREY/BROWN, sandy, clayey
147 MUDSTONE
GREY, clayey SANDSTONE
167 BROWN SANDSTONE with trace
of CLAY, very dense
18 WHITE, fine SANDSTONE,
very dense, refusal
Refusal @ 18'
i End @ 18°'
Nl No Groundwater or Caving
i
w
N BORING No. 4
iid SURFACE ELEV. See map
- Bucket ;
z Q EOU'P.Auger HOLE DIAL 24 n ,
- < 8 !
> z
- z| *® © A <+ | LOGGEDBY
gﬂggw"sgsas' v
w>l e 5 = < 2 La =
pglag| & e | 2| 28 | 8%
>ilug)l 2| 8| E S |e8 JOB NO. OATE  |SHEET
= - a O =] w w S w 2 -<J
5] o| £ e o S6 | 58 OF
413701 6/11/84{4 9

1630-G South Sunkist Street  Anaheim, California 92806 (714) 634-2092  (213) 852-4710



SUMMARY SHEET

JECT Mr. Thomas O. Weese

OLOGICAL ENGINEER
SCRIPTION c:.AssaF;CAT:ON.rr;gchmp-nou
s1ide e g . . DARK GREY, sandy CLAY
ebris n
5 Mottled LIGHT BROWN, silty
- CLAY with caliche
8 ] Firms @ 7'
le | 8 [10 X GREY/WHITE SAND
11
. 11
19 | 20 | 15 % BROWN, _clayey SAND,
24 bentonite seam @ 15'
. groundwater @ 18'
38 WHITE, fine to medium
15| 50 | 20| X SANDSTONE
(4")
7] WHITE to LIGHT BROWN
25 SANDSTONE, difficult
17| 36 | 257 %] drilling below 25'
50
Bedrock (5") - WHITE, fine to medium
SANDSTONE
50
11|(5") 307 X
End @ 30
TP:
tandard " g BORING No. O
enetration a E"_‘ SURFACE ELEV. see map
=~ > Hollow Stem .
- ] eoup. Auger HOLE DIA. B
A -~ &
< z| * g e 8 2 £ | rLoceepay GW
B |SF | w - s Sw |88
E’. (=3 z < z Qs ow
6| <& 2 £ I z: o g
>f w% ¢ w |k 83 s 4 JOB NO. DATE  |SHEET
g=|=8| 8| #| 8| 28 |3¢% OF
413701 6/13/84 15 9

1630-G South Sunkist Street  Anaheim, California 92806  (714) 634-2092  (213) 8524710

e L g 7




SUMMARY SHEET

DJECT Mr. Thomas O. Weese
foLoGicAaL ENGINEERING
FSCRIPTION CLASSIFICATION/DESCRIPTION
oo ba7 1 21 13 LIGHT GREY/WHITE, clayey
= X
ill SAND
d 9
98 |86 22| 16 | 5 - X
b 1 uvium 03 57 ig 3 | DARK GREY, fat CLAY
10 Groundwater @ 13°
12
109 16| 17 |15 = X GREY, sandy CLAY, wet
8 GREY, clayey SAND with
102 24| 15 |20 7 X coarse SAND lenses
9
13| 11 |25 % GREY, coarse SAND
| 4 GREY/BROWN, clayey SAND
21 z 30 7 )! Dense below 34'
- BROWN to REDDISH BROWN,
6 fine to medium SAND with
trace of coarse SAND
16 9 |35 - X
16
9 BROWN to REDDISH BROWN,
16|10 - % medium to coarse SAND
12 |40 with pebbles
T BORING N
2 5] "l
a SURFACE ELEV. S€&€& map
=~ 2 Hollow Stem
= g ., EQUIP, Auger HOLEDIA. gu
» 2 R Z I.:l ) -JQ
E wl| . g m §w 2= | rocceoBy GW
2 < b o < 2 D-' HQ
§1Ee| B | E| 2| 8§ |¢o:
be |3 & L -3 < [~
>ilau¥]l 2| 2| L S 12§ JOB NO. DATE  |SMEET
HEIHHRIREHE o
©®l413701 6/13/84 |6 9

1 6306 South Sunkist Street  Anaheim, California 92806 (71.4) 634-2092 (213 852-4710

o oy, Tvwen o



SUMMARY SHEET

Mr. Thomas 0. Weese
ENGINEERING
CLASSIFICATION/DESCRIPTION
Bedrock 14 . LIGHT BROWN/TAN, medium to
12 | 31 | 45 X coarse SANDSTONE
' 42
17 WHITE, fine to medium
13132 [ 50 « SANDSTONE
42
=] End @ 51°
a g BORINGNo. 6 (continued)
EU-‘) 2ad SURFACE ELEV. gee map
= > Hollow Stem .
> ® Equir. Auger HoLeDIA. 8
- | = 8
E gg * | m § 2F | Locceoey  GW
. o w
2el2E| ¢ | 3| z2| 55|88
og|gg| & = z zZz o
> ¥ e 3 2 . E 85 £¢ JOB NO, DATE  |SHEET
a-| = 8 = Y g - 3 gu OF
- 413701 6/13/84|7 9
1RAND Omrith vl ne Br s P Y. T Y T iy PO K oL R AR P A=y (R gt




SUMMARY SHEET

Mr. Thomas O. Weese

ENGINEER|
SESCRIPTION CLA55|Hcmnon.'og’sccnw-nou
Alluvium > % " DARK GREY, clayey, medium
1 5 to course SAND
4
; 10 7 X DARK GREY, clayey, fine
SAND, wet
\ =
4
17 4 15 71 X
6 DARK OLIVE GREY, fine
Al sandy CLAY
31
14 (29)20 = X WHITE, medium to course
SANDSTONE
Bedrock -
.
w
- = BORING No. 7
Ed £ SURFACE ELEV. see map
8 equip, HOllow Stem e, go
2 . = z Auger
: z| ® g e g 2| LOGGEDBY PA
w . g - w - [ - W 0«
< b 3 £ q 2 y & . 2
wo R 3 « = 3 § O
o3 g o« hd - T < Yun
>F | ok 2 | w | E 3 |gé& JOB NO, DATE  |SHEET
E 2|20 g 4 w 8 uw 2 3 OF
o & B 20 | 30| 413701 6/13/84|g 9

RO Crurdh Croml s s 2 a Ik =

L S . B

.



SUMMARY SHEET

OJECT Mr. Thomas O. Weese
EOLOGICAL ENGINEER
®escrIPTION CLASSIFICATION/D|?SGCRIP710N
Alluvium — DARK GREY to BLACK CLAY,
: A fat, trace of SILT
5 5 bi4 GREY/BROWN, clayey SAND
7 @ 7', water @ 10'
| 4 g Lo y WHITE and LIGHT BROWN
SAND
11
Bedrock J Firmer below 12'
12
11 Eng 15 % WHITE and REDDISH, fine
grained sandstone
End @ 16!
7 Water @ 10'
w
= E BORING No. 8
e 1= SURFACE ELEV
N - see map
~ > Hollow Stem
2 6 EQUIP. Auger HOLE DIA. g
= 2
> 2 »® F4 E _Jg
2|28 | = a 2 of | o
ei|l=<<| 2| €| z| %2 |%&8;
> g §§ 2| ¢8| E| g@ ;2 JOB NO. DATE  |SHEET
5= W w - OF
Sl 2| | 2| 2°[>°]| 413701 [6/13/84 |9 9

- 1630-G South Sunkist Street ‘AnahanLCakanm 92806  (714) 634-2092  (213) 852-4710



Appendix C (continued)

AB-9

Large-Diameter Borings

From:

Action Geotechnical Consultants, 1984b



SUMMARY SHEET

Mr. Thomas Weese

ENGINEERING
CLASSIFICATION/DESCRIPTION

WHITE, fine to medium
- SANDSTONE

. BROWN SANDSTONE, dense,
5 slightly clayey

WHITE, fine to medium
SANDSTONE

BROWN SANDSTONE, dense,

&0 slightly clayey

- WHITE, fine to medium
grained SANDSTONE

15

20 - Cemented SANDSTONE layer
BROWN, clayey SANDSTONE

WHITE, fine to medium
25 — grained SANDSTONE

Clayey seams noted @ 28

30 7

Cemented fine to medium
SANDSTONE

BROWN, clayey, fine to
35 ~_medium SANDSTONE, very dens

W

JLIGHT BROWN SANDSTONE

) WHITE, fine to medium
40 = grained SANDSTONE

emolded
6°,c=375 psf

45 -

BORING Ne. 9

[ cone

SURFACE ELEV. see map

Bucket

Auger HOLEDIA. 24"

EQUIP,

LOGGED BY GW

JOB NO. DATE SHEET

4137 10/5/84|1 2

LOO AND LOCATION

OF SAMPLE

DRY DENSITY
PENETRATION N
DEPTH IN FEET
CLASSIFICATION

tos.feu, ft,

RELATIVE
COMPACTION
MOISTURE %
UNIFIED SOIL

141 Mtk e Aleu Street Anaheim. CA 92806 (800) 46B.7719 | Arrr—



SUMMARY SHEET

Mr. Thomas Weese

ENGINEERING
CLASSIFICATION/DESCRIPTION
WHITE SANDSTONE (con't.)
50 BROWN, slightly clayey,
_ fine SANDSTONE lense @
50!
55 Hard dfilling @ 53
60-}
End @ 60"
T No Groundwater Encountered
N No Caving Occurred
E BORING No. 9
o SURFACE ELEV. see map
: z Bucket
g 5 EOUP. Auger HOLEDIA. 24"
JNERE
i - :
'. > z| » g w <+ | LOGGEDBY
; £ ¥ ’9- u § w |83 e
5 2l 2E| & a | 2 2E N
- vileg| e | 2 z% | S _
; S ilz & t'é'z w £ § % |E 23 JOB NO. DATE | SHEET
; } | ! z [
,4 e=| "8l 2| 2| 8| S8 |58|4137 10/5/84 |2°7 2

—————— e e~ e e




Appendix C (continued)

GB-1 through GB-3

Large-Diameter Borings

From:

G.A. Nichols, 1992



LOG OF BORING

Boring Number

Driil Rig: Boring Diameter; Boring Elevatlon:
Bucket Auger 24 inches 85+ feet:

Date Drilled: This log Is a represantalion of subsurface conditions al the time and place of drilling. With the
12/21/89 CHF passage of lime or at any olher lacatlon ihere may be consequential changes in conditions.

B-1

SAMPLE

Description and Remarks

11.0

13.2

15.4

Clayey Silty SAND: fine- to medium-grained,
light to dark brown, dry, loose, abundant,
— Cln\organic debris

PAD FILL

104.6

102.1 @ 4 feet, Sandy, dark brown, moist

Silty CLAY: black to dark brown, dry, stiff,
adobe, open fractures to 2 feet
@ 3% feet-5 feet, caliche in pods, occasional

pebbles

TOPSOIL

11.0

21.6

21.1

16.8

31.7
19.2

/Sandy Clayey SILT: light brown, moist, medium
stiff, occasional pebbels to 2"d

~ 10 —fuad s¢
109.1 "‘{q.":fl“f::

= Clayey SAND: fine- to medium-grained, medium
= brown, moist, medium dense
Ao @ 10% feet, becomes occasionally coarse—-grained,

4" discontinuous Silty SAND,

brown, fragments of upper and lower Clayey |

SAND

light yellow-

=1 ML| —

107.4

= = Clayey SILT: light gray-brown with heavy white

mottling

=== @ 12% feet, 1"-4' thick red-brown Silty SAND,

broken with up to 6% offsets

@ 14 feet, start of shear (fault): NSOE,80SE

(crosshole)

-

111.3 B

Silty Clayey SAND: fine-grained, medium brown,
moist, medium dense
@ 15.2 feet, CLAY bed 2"-4" thick
T @ 15% feet, white, abundant broekn CLAY fragmentf
mottled, crosshole bedding: N88E,20SE,

very irregular

@ 17 feet, Clayey on south side of hole, shear
from 14' about 1" thick offsets CLAY bed

about 6"

Silty CLAY: gray-brown, moist, medium stiff,
thin, dark red-brown SAND beds, CaCO3 mottling

M

\

91.1
109.9 25

@ 2

Clayey Silty SAND: gray to red-brown, fine-
grained
@ 20 feet, crosshole bedding: N8OW,158W,
abundant vertical gypsum filled fractures

@ 21 feet, medium-grained, gray-brown with dark
red interbeds, moist, medium dense

3-23.8 feet, Clayey

@ 23.8 feet, bed truncated by 16" shear
rupture surface: N48E,5N {(crosshole)

BEDROCK

~

~

(Continued on Figure B-2.2)

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, California

Weese - Oceanside

4142-02

Project No. Flgure No.:
B-2.1

s P s S SRR



, Drlil Rig: Boring Diameler; Boring Elevation: Boring Number
Bucket Auger 24 inches 85+ feet
Date Drilled: This log is a representation of subsurface conditions al the lime and place of drilling. With the B-1
]_-2/21/89 CHP passage of lime or al any other locatlon thera may be consequential changes In condilions.
» SAMPLE
- /o /& 5
e
: &) &8 [ Sy v ,
Q‘fr\ 53 4‘& & 6’6« o Description and Remarks
ol 5/8/85/ 85/ &8 S5
o - ESVAS oo I o /P2/ (Continued from Figure B-2.1)
; 31.2 [11.9 |125.1 - Clayey SILTSTONE: brown, moist, highly sheared,
cr N 177 and broken o e
gl » i 2D @ 24.2 feet, undulatory shear: EW,35N...,
K ' striations N52W 2
B B = @ 24.3 feet, planar shear: N45W,8NE
‘L L .= N 25 fecet, polished shear: N60W,39N -
i :/ 8 25.3 feet, sheared contact with underlying
B - 35 4.~ & SANDSTONE: N52W,14N
ol | | 2 LANDSLIDE DEBRIS
.h [~ T - Silty SANDSTONE: fine- to medium-grained, gray
P il A= white, moist, dense, thick bedded
: a2 @ 27 feet, 2' concretion, discontinuous, gray
B = - // to gray-white
T~
5 @ 28.8 feet, seepage
» 40 4 SESESE
o0 - i @ 36 feet, siltier, medium gray-white
(r ! | @ 39 feet, light yellow-brown
h - - . SANTIAGO FORMATION
A
R - 45 - .
| it = o Bottom of Boring at 40 feet.
Note:
- 0 o
i _. 2! 1) No caving.
s 2) Seepage at 28.8 feet.
iy i T 3) Boring backfilled.
. 50—
I
o
TH. L bl
I+ —~55
i P &
] = o —
LI L i _
'
\ = - - |
] | Weese - Oceanside
' @ G.A. NICOLL & ASSOCIATES, INC.
' RTH SCIENCE CONSULTANTS rolect No.: Fi No.:
Tustin, California PoEY b2 B2




LOG OF BORING

Drill Rig:
B

Boring Diameter:

ucket Auger 24 inches 96+ feet

Boring Elevation: Boring Number

Date Drilled;
1

This log Is a represeniation of subsurface conditlons al the time and place of drilling. With the B-2
2/27/89 AK passage of tima or at any other location \here may be consequentlal changes in conditions.

SAMPLE

Description and Remarks

11.0

7.4 |113.4

Clayey SAND: fine-grained, medium brown, dry,
\ loose PAD FILL

Clayey Silty SAND: fine-grained, light orange-
brown, dense, dry, scattered crushed bedrock
cobbles and pebbles, some roots present
@ 5.5 feet, beccmes slighly moist

TOPSOIL

11.0

39.6

37.412.7 | 124.4

13.1 |111.5

Silty CLAY: fine-grained, white to light gray,

11.7 | 117.4

soft to medium stiff .

@ 6% feet, shear: %-%" thick CLAY zone, faint
striations, abundant caliche present
N2B8E, 208W

@ 6.6 feet, Silty SAND: fine-grained, orange-
brown, very dense, massive

@ 12.8-13.3 feet, Rs, CLAY zone, fine-grained,
dark green brown, stiff, faint striations
dewn dip N73W,31NE; thin dark red brown

Silty SAND interbed present N5W,41NE

@ 13.5-17.5 feet, Silty CLAY: fine-grained,
light gray, soft to medium stiff

Tustin, Callfornia

I —— e ——— ——— T P se ey i

|" — - @ 17.5 feet, SANDSTONE: medium—- to coarse-
L . grained, very hard white to light gray,
massive )
l = @ 19 feet, moderate to heavy seepage
- @ 23 feet, becomes less hard
@ 24 feet, heavy seepage
~ - —..:..15 SANTIAGO FORMATION
0 O ¥
= = —qse |l =
77.0 9.0 110.5 E Bottom of Boring at 28 feet.
5 — .. Notes:
R . o5 _ 1) No caving. o
2) Boring backfilled.
i — = 3) Seepage at 19 feet and 24 feet.
i = -7 4) 6% feet of standing water in bottom.
B Weese - Oceanside
@ G.A. NICOLL & ASSOCIATES, INC. _
EARTH SCIENCE CONSULTANTS Project No.: Flgure No.:
4142-02 B-3

F————— e natd



LOG OF BORING

Drill Rig: Boring Diameter: Boring Elevation; Boring Number
Bucket Auger 24 inches 591+ feet

Date Drllled: This log is a represenlalion of subsurface conditlons al the time and place of drilling. Wlih ths B-3
12/27/89 AK passage of time or at any other locatlon there may be consequential changes in conditions.

SAMPLE /|

<)
&
¥

P S
d? ‘9 (‘)Q‘é" Qoe

Description and Remarks

Silty CLAY: fine-grained, dark gray-brown,
medium stiff, dry, very moist, contains roots
TOPSOIL

l 6.6|12.1 |106.8

4.4 8.2 |103.7

1]‘

@ 3.5-5 feet, Silty CLAY: fine-grained, light
gray, very soft, mosit, caliche banding very]
abundant

@ 5 feet, Silty SAND bed: fine-grained, light
orange-brown, loose to medium dense

@ 6 feet, Silty CLAY: fine-grained, light
greenish-brown, soft, moist, abundant
caliche bands

@ 6% feet, becomes very moist

@ 9 feet, Sandy CLAY bed: fine-grained, light
gray, soft, N79E,34NW

@ 10 feet, Silty CLAY: light gray to white,
very soft, very moist, some organics present

@ 12-13 feet, sheared surface: N1OE,26nW, CLAY
zone, dark brown, very mosit, distinct
polishing, zone highly disturbed, abundant-

caliche, very faint striations
I — 15 \@ 14 feet, heavy seepage, caving
. e r r
- 4.4 133.9 22.3 - =——={ CL| @ 14 feet, Sandy CLAY: dark green, sheared,
— contains small pieces of CLAYSTONE, very
a = = moist
- e @ 18 feet, heavy seepage
= @ 20 feet, SANDSTONE: light gray, very hard
b @ 21 feet, heavy seepage and caving
20 @ 25 feet, Silty CLAY: fine-grained, light
I 28.6|12.3 | 124.7 b gray-brown, very stiff
il ) % — N sc| @ 26 feet, shear surface: highly polished,
- | o] . dark green brown
@ 29 feet, bulk of shear surface obtained
- - 25 —2=
£12. =
~¥12.0|NR NR L A=
- _ —] —~F
- I g
L ——~
B : 1.s.l25.1 104.ﬂ B i (Continued on Figure B-4.2)
NR = No Recovery Weese - Oceanside
tl H.S.= Hand Sampled
@ G.A. NICOLL & ASSOCIATES, INC.
EARTH SCI_ENQE CONSULTANTS Project No.: Flgure No.:
Tustin, California 1142-02 B-4.1
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LOG OF BORING

Drill Rig: Boring Diameter: Boring Elevation: Boring Number
Bucket Auger 24 inches 59+ feet
Date Drilled: This log Is a representallon of subsurface conditions at (he time and place ol drifling. With the B-3
12/22/89 A passage of (ime or at any other location there may be consequential changes In conditlons.
‘e SAMPLE 7 Q;S,:
) PSS
&/ 68/ & :
S/ 88/ se /. £ W/ ot
G2 F 75 @ é?cr RS L9, Qé’ Description and Remarks
5/ /8588 ) &5 /858/ 85 [S5%
/R ))& ) &8 [a5¢S) J¢ [85/F/ (Continued from Figure B-4.1)
20.4128.3 |100.1] ~ — |c1 Silty CLAY layer: sheared, polished, dark
B i —/_: greenish-gray, very moist
e - - 7
I = 4. —
//
. T
E 14.415.3 f118.1f * [ 39 7== @ 35 feet, caving
=3 ? e _ ?
—~
= L u /, LANDSLIDE DEBRIS
-
[ - 40_;'-".";' @ 39 feet, Silty SANDSTONE: fine- to medium-
i b coarse—-grained, light, moist, dense
- - J4= |
i O
a ) k! < SANTIAGO FORMATION
a
33.6(10.4 [125.1 45 1= | #
| _:7’_(_
-4
Bottom of Boring at 48 feet.
Ir m 0 Notes:
- [ 5 0 1) Caving intermittently from 14 feet to
bottom of boring. .
i B "I 2) Heavy seepage from 14 feet to 39 feet.
- | E 3) Boring downhole logged to 14 feet.
4) Boring backfilled.
B T " 5) 7 feet of water existed upon completion
L. E = of drilling.
i - 55 ~
Weese =- Oceanside
@ S.A. NICOLL & ASSOCIATES, INC.
ARTH SCIENCE CONSULTANTS Project No.: Fi .
i . gure No.:
Tustin, Callfornla 4142-02 l B-4.2




APPENDIX C

Previous Laboratory Testing Procedures and Test Results

Y/ Leighton



040963-001

APPENDIX D

Laboratory Testing Procedures and Test Results

Consolidation Tests: Consolidation tests were performed on selected, relatively undisturbed
samples recovered from the sampler. Samples were placed in a consolidometer and loads were
applied in geometric progression. The percent consolidation for each load cycle was recorded as the
ratio of the amount of vertical compression to the original 1-inch height. The consolidation pressure
curves are presented in the test data. Where applicable, time-rates of consolidation were also
recorded. A plot of these rates can be used to estimate time of consolidation.

Direct Shear Tests: Direct shear tests were performed on selected remolded and/or undisturbed
samples that were soaked for a minimum of 24 hours under a surcharge equal to the applied normal
force during testing. After transfer of the sample to the shear box, and reloading the sample, pore
pressures set up in the sample due to the transfer were allowed to dissipate for a period of
approximately 1 hour prior to application of shearing force. The samples were tested under various
normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a strain rate of
0.005 inches per minute.

Expansion Index Tests: The expansion potential of selected finish grade materials was evaluated by
the Expansion Index Test, ASTM Test Method 4829. The prepared 1-inch thick by 4-inch diameter
specimens are loaded to an equivalent 144 psf surcharge and are inundated with tap water until
volumetric equilibrium is reached. The results of these tests are presented in the following tables.

Maximum Density Tests: The maximum dry density and optimum moisture content of typical
materials were determined in accordance with ASTM D1557-78 (five layers). The results of these
tests are presented in the test data.

Moisture and Density Tests: Moisture content and dry density determinations were performed on
relatively undisturbed samples obtained from the test borings and/or trenches. The results of these
tests are presented in the boring logs. Where applicable, only moisture content was determined
from "undisturbed" or disturbed samples.
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A LEIGHTON GROUP COMPANY

8.00 : =
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5 4.00 | Sl it b el I — i b dededriedrde doded
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£
@ ] B0 5O BB pupapap.
sooo IA—— — e T e ==?_"'T=__=_===_E_°:=‘-‘===‘===--
0.00 b o L 1
0 0.1 0.2 0.3
Horizontal Deformation (in.)
10.00 : ‘
: | A
goo}—t+——F+—F+—T1T"T1T" — - ——
& |
2 0 |
y 600 - - 1 -
L
n
5 4.00 }—F— L oAl
= O
n ]
2.00 ——— —8-——-— - - 1
0.00 |
0.00 200 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Normal Stress (ksf)
| BoringNo. | LB-13 | Normal Stress (kip/ft?) 3.000 | 5.000 9.000
Sample No.| R-5 peak Shear Stress (kip/ft2) ® 2.622 W 4,374 A 8.586
Depth (ft) 46 Shear Stress @ End of Test (ksf) |O 2.182 0 3.221 A 4,075
Sample Type: __Deformation Rate (in./min.) 0.0010 0.0010 0.0010
Drive Initial Sample Height (in.) 1.000 1.000 1.000
- Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 16.29 16.29 16.29
Brown Silt, Siltstone (ML) Dry Density (pcf) 107.6 1119 117.9
Saturation (%) 775 86.8 102.3
Soil Height Before Shearing (in) 0.9923 0.9900 0.9905
Final Moisture Content (%) 23.8 20.6 33.4
Project No.: 040963-001

1

Teratest Labs. Inc.

DIRECT SHEAR TEST RESULTS

Consolidated Drained - ASTM D 3080

Weese / Oceanside

07-03

B.eeent Shear LB-13, R-5 @ 46.x1s
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0.00 #—
0 0.1 0.2 0.3
Horizontal Deformation (in.)
10.00 ; I
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2
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200° i I S (N
0.00 1 | . . |
0.00 200 400 6.00 800 10.00 1200 14.00 16.00 18.00 20.00

Normal Stress (ksf)

<
Teratest Labs, Inc.

A LEIGHTON GROUP COMPANRY

Boring No. | LB-13 Normal Stress (kip/ft2) | 7.000 9.000 12.000 |
Sample No.| R-10a Peak Shear Stress (kip/ft2) @ 4.462 M 7.392 A 8.303
Depth (ft) 100 Shear Stress @ End of Test (ksf) | O 3.115 0 4.190 A 5,858
Sample Type: Deformation Rate (in./min.) | 0.0010 | 0.0010 0.0010
Drive Initial Sample Height (in.) 1.000 1.000 1.000
) Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 18.97 18.97 18.97
Brown Lean Clay (CL) Dry Density (pcf) 111.5 113.0 113.7
Saturation (%) 100.2 104.0 106.2
Soil Height Before Shearing (in.) 0.9799 0.9838 0.9903
Final Moisture Content (%) 23.1 20.9 22.7
Project No.: 040963-001

DIRECT SHEAR TEST RESULTS

) ] Weese / Oceanside
Consolidated Drained - ASTM D 3080

07-03

N Choaar{ .17 2_.1Na @ 10N vie



8.00
6.00
[rany
2
7 i
£ 4.00
[/p] .
3
2
n
2.00 |
0.00 *
Horizontal Deformation (in.)
8.00 l
|
600 }— +—t—F+—— —
& |
= ®
g
£ 4.00- - —— - - — =% ——
5 o =
[)]
£ .
n :
2.00 —t - ——
0.00 - .
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
Normal Stress (ksf)
Boring No. | LB-13 ‘Normal Stress (kip/ft?) 7.000 9.000 12.000
Sample No.| R-10b | Peak Shear Stress (kip/ft2) ® 4.948 W 5550 | A6.772
| Depth (ft) | 100 Shear Stress @ End of Test (ksf) | O 3.190 03.377 |A3.760
Sample Type: ~ Deformation Rate (in./min.) 0.0010 10.0010 0.0010
Drive Initial Sample Height (in.) 1.000 1.000 1.000
B Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 20.70 20.70 20.70
Brown Silty Clay (CL-ML) Dry Density (pcf) 106.8 107.9 108.7
Saturation (%) 96.6 99.4 101.4
Soil Height Before Shearing (in.) 0.9965 0.9931 0.9956
Final Moisture Content (%) 25.3 25.6 25.7
Project No.: 040963-001

<
Teratest Labs, Inc.

A LEIGHTON GROUP COMPANY

DIRECT SHEAR TEST RESULTS

. . Weese / Oceanside
Consolidated Drained - ASTM D 3080

07-03

Nirect Shear LB-13. R-10b @ 100.xis




- ]

EXPANSION INDEX TEST RESULTS

TEST SAMPLE INITIAL COMPACTED FINAL VOLUMETRIC | EXPANSION | EXPANSIVE

NO. | LOCATION | MOISTURE (%) °“Y(:§;‘)3"V MOISTURE (%) | SWELL (%) INDEX POTENTIAL
1 Qal Area 11.2. 89.9. 34.3 14.1 141 Very High
2 | qal Area 8.3 94.9 32.3 13.1 131 Very High

MAXIMUM DENSITY TEST RESULTS

_ MAXIMUM OPTMUM
SAMPLE DESCRIPTION DRY DENSITY MOISTURE
(PCF) .CONTENT (%)

1 Very dark brown clay 101.5 19.0

2 Dark gray sandy clay 106.0 15.0

3 Dark brown topsoil 123.0 9.0

4 Light brown to brown sandy silt 102.5 14.0

5 Pale brown silty sand 117.5 11.0

6 ‘| Reddish gray clayey sand . 116.0 14.0

WEESE PROPERTY
OCEANSIDE, CALIFORNIA




Leighton & Associates

l ......... NIl IV s I VNI T ) [ S\ Ry | [ R Y END LW ) Sigy BR NS J
SAMPLE OPTIMUM MAXIMUM DRY
I LOCATION SOIL DESCRIPTION MOISTURE (%) DENSITY (PCF)
=
'_,.B—Z No. 1 Dark olive-brown clay with chunks 12.0 120.0
of -sandy clay
|,
|” EXPANSION INDEX TEST RESULTS
EST SAMPLE INITIAL COMPACTED FINAL VOLUMETRIC | EXPANSION | EXPANSION
No. LOCATION MOISTURE |DRY DENSITY| MOISTURE SWELL INDEX POTENTIAL
|, (%) (PCF) (%) (%)
I['l LB-1 No. 5 12.3 94.4 34.4 ’ 151 15.1 Very High
iZ LB-2 No. 2 13.4 94.0 34.6 154 15.4 Very High
ILT
k
|r»
\
I
9
i
L
)
i
i
L
) ::]ect No. 4840512-01




PERCENT FINER BY WEIGHT

PERCENT FINER BY WEIGHT

—— e b

- AT

GRAVEL SAND :
Torze T Fine oand Mediom 1 Fire FINES (Silt or Clay)
U.S. STANDARD SIEVE NUMBERS HYDROMETER
1003" 11/2°3/4°° 3/8" 4 10 20 40 60 100 200
| el | |
sof : - — i
: |
BO §--1- 4 = ! - % 5 ; I
! i i
70:---—1--— “HH 4 - H- 1»1 it 11 Il;i
1k : o it
80 ¢ e 1 [ % . -t
whlLLi 0PIl 131} | e
T T | Ik
40 & —— i - - Lok
N i | ' "I“J\‘I ;
N 11 AT T
201 | . [ 1l
! i L ] i e
NIIRE (i ﬂ | 1 It
) i ] |
oi | l’ j “l..! . ! I ! [ dll
50 10 s 1 * 0.5 0.1 0.08 0.01 0.008 0.001 0.000B
GRAIN SIZE IN MILLIMETERS :
SYMBOL BORING | SAMPLE DEPTH LiQuiD PLAS1"lC PLASTICITY| SOIL
NUMBER|NUMBER {FEET) LIMIT LIMIT INDEX TYPE
L B-2 2 9 ML
U.S. STANDARD SIEVE NUMBERS HYDROMETER
IOO: 1 1Y/2 3/4 3/8" 4 10 2? 40 60 100 ??O
oo blld.L | JH \1 Ill | i |
: . o Bl hH -1 SITERNE -
| N l [1]11 il
N0 T T T TN T ] ik
70 . | \.\ A S ‘
p il } I N e i1
&0 [ ! S . ik
: :
sod 1! ! ! ll \ ! | bl |
] b :
wil IV A
AR
“1 I T
20 3
H - 1
10 i | |H ! : H.\\\ % |
IRENE 1 ' :
N LTI NN TSI
50 1 & 1 08 0.1 0.06 > "~ 0.01 0.008 0.001 0.0005

GRAIN SIZE IN MILLIMETERS

symeol. | BORING | sAMPLE DEPTH |JLIQUIDIPLASTICIPLASTICITY| SOIL
NUMBER|NUMBER| (FEET) LIMIT | LIMIT INDEX TYPE
® |81 5 24 ML

LEIGHTON ang ASSOCIATES Project No. 4840512-01

WEESE PROPERTY

GRAIN SIZE DISTRIBUTION
CURVES
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STRESS IN KIPS PER SQUARE FOOT
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STRESS IN KIPS PER SQUARE FOOT
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APPENDIX D

Slope Stability Analyses

Y/ Leighton



Cross Section A
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i Material Name Color UI(\II;;I/V;I:)M Weight Strength Type Co(l:) e:fl)on (::;) Water Surface | Hu
i (Ibs/ft3)
8 Method .
%i Af D 120 130 | Mohr-Coulomb | 400 25 | Watersurface | 1 Name Min FS
] als D 120 130 | Mohr-Coulomb | 200 13 | WaterSurface | 1 Spencer | 0.811
B Qt D 120 130 Mohr-Coulomb 800 35 Water Surface 1
B Qal D 120 130 Mohr-Coulomb 100 10 Water Surface 1
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N Tsa D 130 140 Mohr-Coulomb Water Surface
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Cross Section A
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87 Material Name| Color SiEieht Weight | Strength Type Echesion] bl Water Surface | Hu Type | Hu
™ | (Ibs/ft3) (Ibs/ft3) (psf) | (deg)
7 Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
b Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
: Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
o
o
N,
Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
b Tsa D 130 140 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
o
S
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Method: spencer
FS: 1.500

Axis Location: 644.349, 688.957
Left Slip Surface Endpoint: 462.156, 40.277
Right Slip Surface Endpoint: 1053.978, 153.994
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Cross Section A
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: Af D 120 130 Mohr-Coulomb 400 25 Water Surface 1

: Qls D 120 130 Mohr-Coulomb 200 13 Water Surface 1

) 30 hr-Coulomb 800 3 Surf;
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Cross Section A
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© | Material Name| Color Sniicieat Weight | Strength Type cchesical b Water Surface | Hu Type | Hu
(Ibs/ft3) (psf) | (deg)
B (Ibs/ft3)
; Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
b Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
8; Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
N -
: Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1 0
] Tsa D 130 140 Mohr-Coulomb 800 35 | Water Surface | Custom | 1 /
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Cross Section A
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R q Sat. Unit q q
Material Name Color SitWeleht Weight | Strength Type Collssio Ehl Water Surface | Hu
(Ibs/ft3) (psf) (deg)
(Ibs/ft3)
Af D 120 130 Mohr-Coulomb 400 25 Water Surface 1
Qls D 120 130 Mohr-Coulomb 200 13 Water Surface 1
Qt D 120 130 Mohr-Coulomb 800 35 Water Surface 1
Qal D 120 130 Mohr-Coulomb 100 10 Water Surface 1
Tsa D Mohr-Coulomb Water Surface
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Cross Section A
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87 (Ibs/ft3) P g
g Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
i Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
b Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
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B Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
: Tsa D 130 140 Mohr-Coulomb 800 Water Surface | Custom
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Cross Section A

o
g,
g < 0.15
o
o
m -
i . . Sat. Unit q q
| Material Name | Color Unit Weight Weight | Strength Type @l | (i Water Surface | Hu Type | Hu
(Ibs/ft3) (psf) | (deg)
i (Ibs/ft3)
: Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
o
8* Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
: Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
— Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom
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Cross Section A

o
S
q‘ -
o
S
m -
b . . Sat. Unit . )
R Material Name| Color Wi U Weight | Strength Type cchesical uhi Water Surface | Hu Type | Hu
(Ibs/ft3) (psf) | (deg)
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b Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
o | Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
S
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i Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
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Cross Section D

] 1.507
o
o
v -
o | .
o . . Sat. Unit . A
© Material Name | Color Snieisht Weight | Strength Type @elicsem || (i Water Surface | Hu Type | Hu
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4 (Ibs/ft3)
i Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
b Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
: Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1 1.034
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Cross Section D
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7 Material Name| Color W EWEiG Weight | Strength Type Gelizdn || (il Water Surface | Hu Type | Hu
(Ibs/ft3) (psf) | (deg)
1 (Ibs/ft3)
] Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
: Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
§7 Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
b Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
] Tsa D 130 Mohr-Coulomb Water Surface
o
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Method: Spencer

FS: 1.151

Axis Location: 650.814, 636.137

Left Slip Surface Endpoint: 461.477, 38.358
Right Slip Surface Endpoint: 1015.435, 126.000
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Cross Section D

1 Method: Spencer
S FS: 1.501

| Axis Location: 751.038, 434.430

| Left Slip Surface Endpoint: 656.406, 46.556

Right Slip Surface Endpoint: 1004.558, 126.000
i . . Sat. Unit . n
Material Name| Color Ur(‘;;:/vf‘:;g)ht Weight | Strength Type Co(h essfl)on (::') Water Surface | Hu Type | Hu

: (Ibs/ft3) B e 1.033
8, Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
N

i Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1

i Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1

B Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1 >

B Tsa D 130 140 Mohr-Coulomb 800 35 | Water Surface | Custom | 1 > - °
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Cross Section D
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] Material Name| Color (Ibs/ft3) (\Il\;:}ih;) Strength Type (psf) (deg) Water Surface | Hu Type | Hu (deg) | (psf)
o i Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1 0 0
o
N
) Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1 0 0
7 Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1 0 0
— Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1 0 0
i Tsa D 130 140 Mohr-Coulomb 800 Water Surface | Custom
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Cross Section D
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N ] Material Name| Color Snieieht Weight | Strength Type Echesion] bl Water Surface | Hu Type | Hu
(Ibs/ft3) (psf) | (deg)
B (Ibs/ft3)
B Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
8] Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
S
] Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
] Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
o
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Cross Section D
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N Material Name| Color WlBUEEG Weight | Strength Type Gelizdlm | Gt Water Surface | Hu Type | Hu
i (Ibs/ft3) (psf) | (deg)
o (Ibs/ft3)
B
S
i Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
7] Qls D 120 130 Mohr-Coulomb 200 13 [ Water Surface | Custom | 1
o: Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
&
] Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
] Tsa D 130 140 Mohr-Coulomb 800 Water Surface
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Cross Section D
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N Material Name| Color nit elg Weight | Strength Type onesion ! Water Surface | Hu Type | Hu
1 (Ibs/ft3) (psf) | (deg)
4 (Ibs/ft3)
8; Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
N
] Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
B Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
3
— | Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
N Tsa D 130 140 Mohr-Coulomb 800 Water Surface | Custom
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Cross Section D
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i . . Sat. Unit q A
Material Name| Color S eie bt Weight | Strength Type Cehesion) Wahi Water Surface | Hu Type | Hu
1 (Ibs/ft3) (psf) | (deg)
o (Ibs/ft3)
o
N
B Af D 120 130 Mohr-Coulomb 400 25 | Water Surface | Custom | 1
il Qls D 120 130 Mohr-Coulomb 200 13 | Water Surface | Custom | 1
| Qt D 120 130 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
i Qal D 120 130 Mohr-Coulomb 100 10 | Water Surface | Custom | 1
7 Tsa D 130 140 Mohr-Coulomb 800 35 | Water Surface | Custom | 1
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Liquefaction Analysis
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Leighton

[’{ San Diego
GEOLOGISEI- T

LIQUEFACTION ANALYSIS REPORT

Project title : 12085.004 Ocean Creek Tower Center Location : Oceanside, CA 92054
CPT file : CPT-1
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =712, sigma’'=1atm base curve Summary of liquefaction potential
0.8 L : L L L L L L L L L 1,000_ Il Il T T N | Il Il | I I |
] Liquefaction I 3
i 3 ] 7 :
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] / - Ic) 1
N I pa
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o i r = 3
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= i =
©
ﬁ 0.4 ’ &
n b ©
L 0.3 ’ g
5 1 s
0.2-
] 0.1 1 10
0.1 F Normalized friction ratio (%)
:___,.—ﬂ"/ : Zone Aq: Cyclic liq uefaction likely depending on size and dur ation of cyclic loading
1 H . . Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground
o No Liquefaction prgesiecy
rTrTrTTTrT T T T T T T T T T T T T T Ty Zone B: Liquefaction and post- earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittl eness /sensi tivity, s train to peak undrained streng thand g round geometry
CLiqg v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 2/25/2022, 2:52:06 PM 1

Project file: P:\" InFocus PROJECTS\12001-12500\12085-Ocean Creek Town Center\004 JPI-Ocean Creek Town Center\Analyses\Liquefaction Analysis\cliq analysis.clq



This software is licensed to: Leighton Group, Inc CPT name: CPT-1

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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100 200 300 400 0 2 4 6 8 10 0 20 1 2 3 4 9 10
qt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)

Input parameters and analysis data

Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A SET | d

Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No egen

Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [J] 4. Clayey silt to silty [OJ 7. Gravely sand to sand
Earthquake magnitide M ,:  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only : ; . ! ;

Peak ground scceleration 051 Use fill No Limit depth applied: Yes . 2. Organic Tnaterlal . 5. Silty sand to sarmdy silt . 8.. Very st!ff. sand to.
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc CPT name: CPT-1

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-1

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)

Abbreviations

G:

I

FS:

Volumentric strain:

Total cone resistance (cone resistance q . corrected for pore water effeds)
Soil Behaviour Type Index

Calulated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-1

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)

Cone resistance SBTn Plot Corrected norm. cone resista FS Plot Cyclic shear strain Lateral displacements
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qt (tsf) Ic (Robertson 1990) Qtn,cs Factor of safety Gamma max (%) Displacement (in)

Abbreviations

q:: Total cone resistance (cone resistance q. corrected for pore water effeds)
I.: Soi Behaviour Type Index
Qin, st Equivalent dean sand normalized CPT total cone resistance

F.S.: Factor of safety
Ymax: Maximum cyclic shear strain
LDI: Lateral dsplacement index

Surface condition
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H
L
—F
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San Diego

LIQUEFACTION ANALYSIS REPORT

Project title : 12085.004 Ocean Creek Tower Center

CPT file : CPT-2

Input parameters and analysis data

Location : Oceanside, CA 92054

Analy sis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Qtn,cs brittl eness /sensi tivity, s train to peak undrained streng thand g round geometry
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-2

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data

Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A

SBT Plot
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SBT legend
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Soil Behaviour Type

0 I “gani §J' H H
.- 3 Snax St
: ngf;d &sily sand
ig Clay:& silty clay
14 o %
: e
20 g\'[
22 :13){ & silty clay
: Gay iy oo
58 ’SJ]W and & sandy silt-
% — Clay & sily da
32 ‘_Ila‘y & 'Hifu'
34 iity- sand & sandy-silt-
36 r ly-sand & sandy.silt-
38 : La¥ :
40 lay g ﬁ‘alﬂ
" £ i&f’%fa‘im it
ay gs!% clay
46 & sifty dla
48 ay i
50 ﬁg‘,‘&si .
- 8y &SJIW'%a
56 a‘Z‘
58 Clay:& silty. cla
60 Clay: ' *
Clay:& silty cla
@ oy & sl
p E‘J & silty cla
pogll IR a§
70 " o o \é‘%’ dense/sifsoil .
7 Ve densoistfa -
76 Very denselsifisoil-
012345678 0101112131415161718

SBT (Robertson et al. 1986)

Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No

Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes

Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft

[ 2 Organic material
[l 3. Clay tossilty clay

[l 1 Sensitive fine grained [J] 4. Clayey silt to silty
. 5. Silty sand to sandy silt . 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained

[OJ 7. Gravely sand to sand
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This software is licensed to: Leighton Group, Inc CPT name: CPT-2

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc CPT name: CPT-2

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index
FS: Calkulated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
CLiqg v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 2/25/2022, 2:52:07 PM 9

Project file: P:\" InFocus PROJECTS\12001-12500\12085-Ocean Creek Town Center\004 JPI-Ocean Creek Town Center\Analyses\Liquefaction Analysis\cliq analysis.clq



This software is licensed to: Leighton Group, Inc CPT name: CPT-2

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 100.00 ft - H: 9.00 ft)

Cone resistance SBTn Plot Corrected norm. cone resista FS Plot Cyclic shear strain Lateral displacements
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qt (tsf) Ic (Robertson 1990) Qtn,cs Factor of safety Gamma max (%) Displacement (in)
Abbreviations Surface condition
q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -
I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H
Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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Leighton

[’{ San Diego
GEOLOGISEI- T

LIQUEFACTION ANALYSIS REPORT

Project title : 12085.004 Ocean Creek Tower Center Location : Oceanside, CA 92054
CPT file : CPT-3
Input parameters and analysis data

V]AI

Analy sis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

CPT basic interpretation plots
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qt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A SBT | d
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No egen
Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [ 7. Gravely sand to sand
EZ:E(;JI’?)E?] (;nscgorgltén:amet i(I*)’Invf,: g-gcl) 32‘1: f\?vuélght calculation: ﬁzsed on SBT E:Zt gl;tbﬁgi\; Fédafppied: \S(szs only [l 2 Organic material [0 5 Sitty sand to sandy silt  [[] 8. Very stiff sand to
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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Abbreviations
G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index
FS: Calkulated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)

Cone resistance
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Abbreviations

q:: Total cone resistance (cone resistance q. corrected for pore water effeds)
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F.S.: Factor of safety
Ymax: Maximum cyclic shear strain
LDI: Lateral dsplacement index
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Leighton

[’{ San Diego
GEOLOGISEI- T

LIQUEFACTION ANALYSIS REPORT

Project title : 12085.004 Ocean Creek Tower Center Location : Oceanside, CA 92054
CPT file : CPT-4
Input parameters and analysis data

Analy sis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-4

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: Limit depth: 60.00 ft
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SBT legend
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[l 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc CPT name: CPT-4

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-4

Cone resistance

Estimation of post-earthquake settlements

SBTn Plot
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Abbreviations
G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index
FS: Calulated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-4

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 100.00 ft - H: 9.00 ft)

Cone resistance SBTn Plot Corrected norm. cone resista FS Plot
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Surface condition

q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -

I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H

Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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LIQUEFACTION ANALYSIS REPORT

Leighton
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Project title : 12085.004 Ocean Creek Tower Center

CPT file : CPT-5

Input parameters and analysis data

Location : Oceanside, CA 92054

Analy sis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Qtn,cs brittl eness /sensi tivity, s train to peak undrained streng thand g round geometry
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-5

CPT basic interpretation plots
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Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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SBT legend
[l 1. Sensitive fine grained [ 4. Clayey silt to silty [OJ 7. Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc CPT name: CPT-5

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc CPT name: CPT-5

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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Abbreviations

G: Total cone resistance (cone resistance q . corrected for pore water effeds)

I Soil Behaviour Type Index

FS: Calkulated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc CPT name: CPT-5

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)

Cone resistance SBTn Plot Corrected norm. cone resista FS Plot Cyclic shear strain Lateral displacements
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0 200 400 600 800 1 2 3 4 0 50 100 150  20( 0 0.5 1 1.5 2 0 10 20 30 40 50 60 0 0.5 1 1.5
qt (tsf) Ic (Robertson 1990) Qtn,cs Factor of safety Gamma max (%) Displacement (in)
Abbreviations Surface condition
q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -
I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H
Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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LIQUEFACTION ANALYSIS REPORT

Project title : 12085.004 Ocean Creek Tower Cen
CPT file : CPT-6
Input parameters and analysis data

ter

Location : Oceanside, CA 92054

Analy sis method: NCEER (1998) G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M, =712, sigma’'=1atm base curve Summary of liquefaction potential
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This software is licensed to: Leighton Group, Inc CPT name: CPT-6

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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qt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A I
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No SBT legend
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [J] 4. Clayey silt to silty [OJ 7. Gravely sand to sand
Earthquake magnitide M ,:  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only : ; . ! ;
Peak ground scceleration 051 Use fill No Limit depth applied: Yes . 2. Organic Tnaterlal . 5. Silty sand to sarmdy silt . 8.. Very st!ff. sand to.
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-6

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: NCEER (1998) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-6

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot o Strain plot o Vertical settlements
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100 200 300 400 1 2 3 4 0 0.5 1 1.5 2 0 1 2 3 4 5 0.2 0.4 0.6
qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index
FS: Calkulated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-6

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)

Cone resistance
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Cyclic shear strain

Lateral displacements

Depth (ft)
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Gamma max (%)

60
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Displacement (in)

Surface condition

q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -

I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H

Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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LIQUEFACTION ANALYSIS REPORT

Project title : 12085.002 - JPI Ocean Creek

CPT file : CPT-1
Input parameters and analysis data

Location :

Analy sis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (tsf) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =712, sigma’'=1atm base curve Summary of liquefaction potential
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Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittl eness /sensitivity, strain to peak undrained streng thand g round geometry
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-1

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data

Analy sis method: Robertson (2009)
Fines correction method: Robertson (2009)
Points to test: Based on Ic value
Earthquake magnitude M :  6.91

Peak ground acceleration: 0.51

Depth to water table (insitu): 10.00 ft

Depth to water table (erthq.): 10.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
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N/A
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Fil weight:
Transition detect. applied:
K, applied:

Clay like behav ior appled:
Limit depth applied:
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SBT legend
[l 1 Sensitive fine grained [J] 4. Clayey silt to silty [OJ 7. Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to

[l 3. Clay tossilty clay [O] 6. Clean sand tosilty sand [] 9. Very Stiff fine grained

CLiqg v.3.0.3.2 - CPT Liquefaction Assessment Software - Report created on: 2/25/2022, 3:24:29 PM

Project file: P:\"InFocus PROJECTS\12001-12500\12085-Ocean Creek Town Center\002 JPI Ocean Creek\Analyses\Liquefaction\CPT 1-3 NEW ANALYSIS.clq



This software is licensed to: Leighton Group, Inc CPT name: CPT-1

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: Robertson (2009) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: Robertson (2009) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.91 Unit weight calculation: Based on SBT Clay like behavior applied:  All soils
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc CPT name: CPT-1

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
0T=——_ 0 0
2 2 2
4 / 4 4
6 6 6
8 8 8
10 10 10
12 12 12
14 14 14
16 ) 16 16
18 18 18
20 20 20
22 E 22 = 22
24 CY 24 * 24 e’
26 26 b 26
e g g g )
< 30 = = < 30" < 30
a a a a a
8773 & 8 8% 8>
34 & 34 34
36 L 36 36
38 38, 38
40 40 40
221 2 2
44 44 44
46 Fan 46-= 46
48 2 48 48
50 50 50
52 52 52
54 < 54 54
56 S 56 56
58 % 58 58
60 ! — 60 60
T ——— BEER R a e S T T T T T T
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qt (tsf) Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index
FS: Calkulated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc CPT name: CPT-1

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)

Cone resistance SBTn Plot Corrected norm. cone resista FS Plot Cyclic shear strain Lateral displacements
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qt (tsf) Ic (Robertson 1990) Qtn,cs Factor of safety Gamma max (%) Displacement (in)
Abbreviations Surface condition
q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -
I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H
Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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LIQUEFACTION ANALYSIS REPORT

Project title : 12085.002 - JPI Ocean Creek

CPT file : CPT-2
Input parameters and analysis data

Analy sis method:
Fines correction method:
Points to test:
Earthquake magnitude M :
Peak ground acceleration:

0_

Cone resistance

Location :

Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No

Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A

Based on Ic value  Average results interval: 1 Fil weight: N/A

6.91 Ic cut-off value: 2.60 Trans. detect. applied: No

0.51 Unit weight calculation:  Based on SBT K, applied: Yes
Friction Ratio SBTn Plot CRR plot

Clay like behavior

applied: Al soils

Limit depth applied: Yes

Limit depth: 60.00 ft

MSF method: Method based
FS Plot

0.€ 0 0.5 1 1.5
Factor of safety

1
Normalized friction ratio (%)
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Zone A;: Cyclic liquefaction and strength loss likely depending on loading and ground

Zone B: Liquefaction and post- earthquake strength | oss unlikely, check cyclic softening
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M, =712, sigma’'=1atm base curve Summary of liquefaction potential
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-2

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data
Analy sis method: Robertson (2009) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: Robertson (2009) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.91 Unit weight calculation: Based on SBT Clay like behavior applied:  All soils
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft

Depth (ft)

SBT Plot Soil Behaviour Type
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24— Clay &silty-clay
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64 Sand & silty san
“—— Very densefstiff so
66 Very dense/stiff 'sol
68 = Very dense/stiff soil ;-
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Ic(SBT) SBT (Robertson et al. 1986)
SBT legend
[l 1 Sensitive fine grained [J] 4. Clayey silt to silty [OJ 7. Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
[l 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-2

Normalized CPT penetration resistance

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analy sis method: Robertson (2009) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A
Fines correction method: Robertson (2009) Average results interval: 1 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M :  6.91 Unit weight calculation: Based on SBT Clay like behavior applied:  All soils
Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc CPT name: CPT-2

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot Strain plot Vertical settlements
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74 74
76 76
400 500 1 2 3 4 0 0.5 1 1.5 2 0 1 2 3 4 5 6 0 0.5 1 1.5
Ic (Robertson 1990) Factor of safety Volumentric strain (%) Settlement (in)
Abbreviations
G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index
FS: Calkulated Factor of Safety against liquefaction
Volumentric strain: Post-liquefaction volumentric strain
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-2

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)

Cone resistance
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Surface condition

q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -

I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H

Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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LIQUEFACTION ANALYSIS REPORT

Project title : 12085.002 - JPI Ocean Creek Location :
CPT file : CPT-3
Input parameters and analysis data

Analy sis method: Robertson (2009)  G.W.T. (in-situ): 10.00 ft Use fill: No Clay like behavior
Fines correction method: Robertson (2009)  G.W.T. (earthq.): 10.00 ft Fill height: N/A applied: All soils
Points to test: Based on Ic value  Average results interval: 1 Fil weight: N/A Limit depth applied: Yes
Earthquake magnitude M ,:  6.91 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: 60.00 ft
Peak ground acceleration:  0.51 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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1 geometry

LU B S L L L S L L B S B Zone B: Liquefaction and post- earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Qtn,cs brittl eness /sensi tivity, s train to peak undrained streng thand g round geometry
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This software is licensed to: Leighton Group, Inc CPT name: CPT-3

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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2 ( 2_ 2 l e E’ H H
g ¥ g g g Silty sand & sandy silt
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qt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analy sis method: Robertson (2009) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A SBT | d
Fines correction method: Robertson (2009) Average results interval: 1 Transition detect. applied: ~ No egen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [l 1 Sensitive fine grained [J] 4. Clayey silt to silty [OJ 7. Gravely sand to sand
Earthquake magnitide M ,:  6.91 Unit weight calculation: Based on SBT Clay like behavior applied:  All soils : ; . ! ;
Peak ground scceleration 051 Use fill No Limit depth applied: Yes . 2. Organic Tnaterlal . 5. Silty sand to sarmdy silt . 8.. Very st!ff. sand to.
Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

Normalized CPT penetration resistance

Liquefaction analysis summary plots
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Normalized friction ratio (%) Qtn,cs Thickness of surface layer, H1 (m)

Input parameters and analysis data

Analy sis method: Robertson (2009) Depth to water table (erthq.): 10.00 ft Fil weidht: N/A

Fines correction method: Robertson (2009) Average results interval: 1 Transition detect. applied: ~ No

Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes

Earthquake magnitude M :  6.91 Unit weight calculation: Based on SBT Clay like behavior applied:  All soils

Peak ground acceleration: 0.51 Use fill: No Limit depth applied: Yes

Depth to water table (insitu): 10.00 ft Fill height: N/A Limit depth: 60.00 ft
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

Estimation of post-earthquake settlements

Cone resistance SBTn Plot FS Plot
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Abbreviations

G: Total cone resistance (cone resistance q . corrected for pore water effeds)
I Soil Behaviour Type Index

FS: Calkulated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain

Strain plot
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This software is licensed to: Leighton Group, Inc

CPT name: CPT-3

Estimation of post-earthquake lateral Displacements

Geometric parameters: Level ground (or gently sloping) with free face (L: 70.00 ft - H: 9.00 ft)
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Surface condition

q:: Total cone resistance (cone resistance q. corrected for pore water effeds) F.S.: Factor of safety * -

I.: Soi Behaviour Type Index Ymax: Maximum cyclic shear strain H

Qin, st Equivalent dean sand normalized CPT total cone resistance LDI: Lateral dsplacement index L
—
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APPENDIX F
LEIGHTON AND ASSOCIATES, INC.
GENERAL EARTHWORK AND GRADING SPECIFICATIONS FOR ROUGH GRADING
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Standard Details

A - Keying and Benching

B - Oversize Rock Disposal

C - Canyon Subdrains

D - Buttress or Replacement Fill Subdrains
E - Transition Lot Fills and Side Hill Fills
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LEIGHTON AND ASSOCIATES, INC.
General Earthwork and Grading Specifications

1.0

GENERAL

11

1.2

Intent

These General Earthwork and Grading Specifications are for the grading
and earthwork shown on the approved grading plan(s) and/or indicated in
the geotechnical report(s). These Specifications are a part of the
recommendations contained in the geotechnical report(s). In case of
conflict, the specific recommendations in the geotechnical report shall
supersede these more general Specifications. Observations of the
earthwork by the project Geotechnical Consultant during the course of
grading may result in new or revised recommendations that could
supersede these specifications or the recommendations in the
geotechnical report(s).

The Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ the Geotechnical
Consultant of Record (Geotechnical Consultant). The Geotechnical
Consultants shall be responsible for reviewing the approved geotechnical
report(s) and accepting the adequacy of the preliminary geotechnical
findings, conclusions, and recommendations prior to the commencement
of the grading.

Prior to commencement of grading, the Geotechnical Consultant shall
review the "work plan" prepared by the Earthwork Contractor (Contractor)
and schedule sufficient personnel to perform the appropriate level of
observation, mapping, and compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant
shall observe, map, and document the subsurface exposures to verify the
geotechnical design assumptions. If the observed conditions are found to
be significantly different than the interpreted assumptions during the
design phase, the Geotechnical Consultant shall inform the owner,
recommend appropriate changes in design to accommodate the observed
conditions, and notify the review agency where required. Subsurface
areas to be geotechnically observed, mapped, elevations recorded, and/or
tested include natural ground after it has been cleared for receiving fill but
before fill is placed, bottoms of all "remedial removal" areas, all key
bottoms, and benches made on sloping ground to receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative
compaction testing of fill to determine the attained level of compaction.
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LEIGHTON AND ASSOCIATES, INC.
General Earthwork and Grading Specifications

1.3

The Geotechnical Consultant shall provide the test results to the owner
and the Contractor on a routine and frequent basis.

The Earthwork Contractor

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

The Contractor shall prepare and submit to the owner and the
Geotechnical Consultant a work plan that indicates the sequence of
earthwork grading, the number of "spreads" of work and the estimated
guantities of daily earthwork contemplated for the site prior to
commencement of grading. The Contractor shall inform the owner and
the Geotechnical Consultant of changes in work schedules and updates to
the work plan at least 24 hours in advance of such changes so that
appropriate observations and tests can be planned and accomplished.
The Contractor shall not assume that the Geotechnical Consultant is
aware of all grading operations.

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

2.0 PREPARATION OF AREAS TO BE FILLED

2.1

Clearing and Grubbing

Vegetation, such as brush, grass, roots, and other deleterious material
shall be sufficiently removed and properly disposed of in a method
acceptable to the owner, governing agencies, and the Geotechnical
Consultant.
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2.2

2.3

2.4

The Geotechnical Consultant shall evaluate the extent of these removals
depending on specific site conditions. Earth fill material shall not contain
more than 1 percent of organic materials (by volume). No fill lift shall
contain more than 5 percent of organic matter. Nesting of the organic
materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall
stop work in the affected area, and a hazardous material specialist shall
be informed immediately for proper evaluation and handling of these
materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum
products (gasoline, diesel fuel, motor oil, grease, coolant, etc.) have
chemical constituents that are considered to be hazardous waste. As
such, the indiscriminate dumping or spillage of these fluids onto the
ground may constitute a misdemeanor, punishable by fines and/or
imprisonment, and shall not be allowed.

Processing

Existing ground that has been declared satisfactory for support of fill by
the Geotechnical Consultant shall be scarified to a minimum depth of
6 inches. Existing ground that is not satisfactory shall be overexcavated
as specified in the following section. Scarification shall continue until soils
are broken down and free of large clay lumps or clods and the working
surface is reasonably uniform, flat, and free of uneven features that would
inhibit uniform compaction.

Overexcavation

In addition to removals and overexcavations recommended in the
approved geotechnical report(s) and the grading plan, soft, loose, dry,
saturated, spongy, organic-rich, highly fractured or otherwise unsuitable
ground shall be overexcavated to competent ground as evaluated by the
Geotechnical Consultant during grading.

Benching

Where fills are to be placed on ground with slopes steeper than 5:1
(horizontal to vertical units), the ground shall be stepped or benched.
Please see the Standard Details for a graphic illustration. The lowest
bench or key shall be a minimum of 15 feet wide and at least 2 feet deep,
into competent material as evaluated by the Geotechnical Consultant.
Other benches shall be excavated a minimum height of 4 feet into
competent material or as otherwise recommended by the Geotechnical
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2.5

Consultant. Fill placed on ground sloping flatter than 5:1 shall also be
benched or otherwise overexcavated to provide a flat subgrade for the fill.

Evaluation/Acceptance of Fill Areas

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

3.0 FILL MATERIAL

3.1

3.2

3.3

General

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

Oversize

Oversize material defined as rock, or other irreducible material with a
maximum dimension greater than 8 inches, shall not be buried or placed
in fill unless location, materials, and placement methods are specifically
accepted by the Geotechnical Consultant. Placement operations shall be
such that nesting of oversized material does not occur and such that
oversize material is completely surrounded by compacted or densified fill.
Oversize material shall not be placed within 10 vertical feet of finish grade
or within 2 feet of future utilities or underground construction.

Import

If importing of fill material is required for grading, proposed import material
shall meet the requirements of Section 3.1. The potential import source
shall be given to the Geotechnical Consultant at least 48 hours (2 working
days) before importing begins so that its suitability can be determined and
appropriate tests performed.
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4.0

FILL PLACEMENT AND COMPACTION

4.1

4.2

4.3

4.4

4.5

Fill Layers

Approved fill material shall be placed in areas prepared to receive fill (per
Section 3.0) in near-horizontal layers not exceeding 8 inches in loose
thickness. The Geotechnical Consultant may accept thicker layers if
testing indicates the grading procedures can adequately compact the
thicker layers. Each layer shall be spread evenly and mixed thoroughly to
attain relative uniformity of material and moisture throughout.

Fill Moisture Conditioning

Fill soils shall be watered, dried back, blended, and/or mixed, as
necessary to attain a relatively uniform moisture content at or slightly over
optimum. Maximum density and optimum soil moisture content tests shall
be performed in accordance with the American Society of Testing and
Materials (ASTM Test Method D1557).

Compaction of Fill

After each layer has been moisture-conditioned, mixed, and evenly
spread, it shall be uniformly compacted to not less than 90 percent of
maximum dry density (ASTM Test Method D1557). Compaction
equipment shall be adequately sized and be either specifically designed
for soil compaction or of proven reliability to efficiently achieve the
specified level of compaction with uniformity.

Compaction of Fill Slopes

In addition to normal compaction procedures specified above, compaction
of slopes shall be accomplished by backrolling of slopes with sheepsfoot
rollers at increments of 3 to 4 feet in fill elevation, or by other methods
producing satisfactory results acceptable to the Geotechnical Consultant.
Upon completion of grading, relative compaction of the fill, out to the slope
face, shall be at least 90 percent of maximum density per ASTM Test
Method D1557.

Compaction Testing

Field-tests for moisture content and relative compaction of the fill soils
shall be performed by the Geotechnical Consultant. Location and
frequency of tests shall be at the Consultant's discretion based on field
conditions encountered. Compaction test locations will not necessarily be
selected on a random basis. Test locations shall be selected to verify
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5.0

6.0

adequacy of compaction levels in areas that are judged to be prone to
inadequate compaction (such as close to slope faces and at the
fill/lbedrock benches).

4.6 Frequency of Compaction Testing

Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or
1,000 cubic yards of compacted fill soils embankment. In addition, as a
guideline, at least one test shall be taken on slope faces for each
5,000 square feet of slope face and/or each 10 feet of vertical height of
slope. The Contractor shall assure that fill construction is such that the
testing schedule can be accomplished by the Geotechnical Consultant.
The Contractor shall stop or slow down the earthwork construction if these
minimum standards are not met.

4.7 Compaction Test Locations

The Geotechnical Consultant shall document the approximate elevation
and horizontal coordinates of each test location. The Contractor shall
coordinate with the project surveyor to assure that sufficient grade stakes
are established so that the Geotechnical Consultant can determine the
test locations with sufficient accuracy. At a minimum, two grade stakes
within a horizontal distance of 100 feet and vertically less than 5 feet apart
from potential test locations shall be provided.

SUBDRAIN INSTALLATION

Subdrain systems shall be installed in accordance with the approved
geotechnical report(s), the grading plan, and the Standard Details. The
Geotechnical Consultant may recommend additional subdrains and/or changes
in subdrain extent, location, grade, or material depending on conditions
encountered during grading. All subdrains shall be surveyed by a land
surveyor/civil engineer for line and grade after installation and prior to burial.
Sufficient time should be allowed by the Contractor for these surveys.

EXCAVATION

Excavations, as well as over-excavation for remedial purposes, shall be
evaluated by the Geotechnical Consultant during grading. Remedial removal
depths shown on geotechnical plans are estimates only. The actual extent of
removal shall be determined by the Geotechnical Consultant based on the field
evaluation of exposed conditions during grading. Where fill-over-cut slopes are
to be graded, the cut portion of the slope shall be made, evaluated, and accepted
by the Geotechnical Consultant prior to placement of materials for construction of
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7.0

the fill portion of the slope, unless otherwise recommended by the Geotechnical
Consultant.

TRENCH BACKFILLS

7.1  Safety

The Contractor shall follow all OSHA and Cal/OSHA requirements for
safety of trench excavations.

7.2 Bedding and Backfill

All bedding and backfill of utility trenches shall be performed in
accordance with the applicable provisions of Standard Specifications of
Public Works Construction. Bedding material shall have a Sand
Equivalent greater than 30 (SE>30). The bedding shall be placed to 1 foot
over the top of the conduit and densified by jetting. Backfill shall be
placed and densified to a minimum of 90 percent of relative compaction
from 1 foot above the top of the conduit to the surface.

The Geotechnical Consultant shall test the trench backfill for relative

compaction. At least one test should be made for every 300 feet of trench
and 2 feet of fill.

7.3 Lift Thickness

Lift thickness of trench backfill shall not exceed those allowed in the
Standard Specifications of Public Works Construction unless the
Contractor can demonstrate to the Geotechnical Consultant that the fill lift
can be compacted to the minimum relative compaction by his alternative
equipment and method.

7.4 Observation and Testing

The jetting of the bedding around the conduits shall be observed by the
Geotechnical Consultant.
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