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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e Review of available pertinent, published, and unpublished geologic literature and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.

Leighton 10



Update Geotechnical Investigation Project No. 12085.004
Proposed Jefferson Oceanside June 3, 2022

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.

Leighton 12



Update Geotechnical Investigation
Proposed Jefferson Oceanside

2.7

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.

Leighton 26



Update Geotechnical Investigation Project No. 12085.004
Proposed Jefferson Oceanside June 3, 2022

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.
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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
r e ay o wly clay
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B E | B E Ik, 3and: 5 mandy 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

7 4 '__’ E—--?-
4 L A
N - S
10 10
14 14
16 <— 16
1E £ 1E
o s
22 22
24 24
268 16 F
2E 2'{
o
3 14
1R
e
~— 18
£ 40
4%-‘12
O g4 ¥
46
45
50
52
54
56 4
55 -
&0
&

74
: 0 1 00 200 100 4 0 500 e 0 2 "Il & B 1a 12
Tip resistance (t=f) Friction [t=f)

Depth (ft)

B Oth L hd £ £ fn A R

Pore pressure u

|

=

O a0 19 20 30 40
Prassure (psil

FricHon ratio

Dapth ()

Soil Behaviour Type

. ok 3 i o
A
5 Silf. 2and & mmndy 2ilt
E Né, & mildy clay
10 Clay & =il day
i i Clay & il elay
12 ; Clay
14 ; Clav & milky clay
{5 Clay & silty clay
= Sand & sty mnd
_|| - S ilF sard: & mndy silt
12 Cly & sty day
24
6 Clay
1R Clay &
e Silg 3and'S mndy silt
aby amd & il =0
132 i
2 Clay & ailty elay
34 Chay & =ilty clay
i6 Silf sand: & = ilt
& - Clay & silty elay
A4
44
16 Clay
A8 Clay & ailty lay
5 Clay.
52 cl Somilty clayw
54 Clay.
o Clay
= ilg sand: & sindy sitt
5 R Cla
50 Silk sand & mndy silt
53 Wai.d b s
54 e By d-5-siby- 3
&6 L Eilt sand & sandy il
B o Kl Gl day
e B iy dar
i < Bilf vamd & =ndy witt
732 Veiydenog stz
74 Gl & 2l lay
5 Clay & 2ilty lay
= Sily sand: S =ndy silt
r—— v
a0 2 A & B 10 12 14 16 1E

SBT (Robertson, 2010]

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 Sheet 1 of 1
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 158' Location i N
] o 2| g~ 7
5 e | & | 2| .lE |z DESCRIPTION n
2% | 8| Eo| © o 20 | v | 22| 8 =
So| 86| 89 | 2 3 |- | 88|28 |5 5
O — E m= Q i
o a () 2 § e E §§ 83 | Logged By BJO §
Sampled By BJO -
N & - =
= LG SM UATERNARY TERRACE DEPOSITS
B G bt [l {@) 0-2": Light orange-brown silty SAND; dry to slightly moist, very
e dense, fine grained
1= =7 ] SC @ 2'-3". Brown sandy CLAY, moist, stiff, horizontal profile ring holes;
155- {‘/- =% i cemented along base
% Im e
| ex R |
o = @4": Sample is similar to above; light orange-brown silty SAND,
= . slightly moist, very dense; fine to medium grained
- . -~ L4 w . . - . .
- o = @ 6" Grain size and moisture increases, becomes orange-brown silty
ltt 590 L SAND; moist, dense; fine to medium grained; local stringers and
LT pods of gray color
13 1 % | @ 10" Sample is: Oranﬁc-bmwn silty SAND; moist, dense; medium
g%y L ained with scattered subangular coarse sand to gravel
% Kila @ 10.5-11.0": Scattered subrounded gravel and small cobbles
10— - ; . supported in matrix similar to above; rare claystone clasts
1 =S R-1 J81m|1261] 41 | sM ) |
% |CEW, TERTIARY SANTIAGO FORMATION (Tsa
SM 5t oray silt & :
fe% %+ |ION ) @Il I,:th gray silty SANDSTONE; slightly moist, dense; very fine
e |ICEW, ained; generally massive; rare gray claystone clasts
145- +. W |3-8N _J @ 12" Contact, iron-oxide stained above, generally clean, light gray
$ s e colo}r] below; parallels the contact above, generally dips 3-8 degrees
= B O | nort
15— x =
. ."Zb G':'I I @ 16": Discontinuous pod of orange sand in west wall, horizontal
140- i L | 18': End downhole IO% :
20": Sample is: gray silty to clayey SANDSTONE, slightly moist,
Y R-2 i 9 |1207] 77 | sm <117§§c to very dense; fine grained; local, gray claystone clasts up to
20
[ | Total Depth = 20 Feet
E: a Downhole Logged to 18 Feet
No ground water encountered at time of drillin,
] ] I8 Backfilled and tamped with native soil on 6/13/03
135 L_
25— H
130 A -
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 ) 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 170' Location -
d ny 32 ) 3
: o g |2 |.2|8 |8 DESCRIPTION s
E=h 51.‘; r=¥.) k=] @ go I~ g‘é 20' -
Uy | 29| 90 = = oL | Q1 ng | O s
o | duw| £ | B g | g5 |2%|3e | =2 .
o 0] = 5 Qs E =5| 82 Logged By BJO ‘é
Sampled By BJO -
N_ S
s i S P SM | QUATERNARY TERRACE DEPOSITS (Q1)
1 i @ 0': Light orange-brown silty SAND to sandy SILT, dry, very fine
U ece J grained; weakly cemented
1654 5— - * H
ot I
T e Il @7 Generally coarsens with depth, bulk sample (7-9') is fine to
= . || medium grained, slightly moist, otherwise same as above
160} 20== * '_ 5 SM @ 10": Sample is: orange-brown SAND, slightly moist, medium dense;
- R-1 4 1791 5.8 fine to medium grained
1551 15— 2 i @ 14.9": Gradational contact to orange-brown clayey SAND; moist,
by, =t || medium dense
6 = -+
2 °. 0 ®0 . 16,5": 6" thick horizontal layer of scattered gravel, matrix supported
- 18.5": Base of clayey coarse SAND with gravel, moist, medium
B R L dense to loose; horizontal, slightly undulatory contact
le0% oy
. C:Horizontal = CLMI TERTIARY SANTIAGO FORMATION (Tsa
~ " ISINT0E, {1 @ 18.5" Gray silty CLAYSTONE; slightly moist; medium dense to
1504 20— —- ; 228 :ignsse; énr;m%cl?}z\s? \Teatgcrﬁd, dnsc?nttlmémus Ot)}(]ldﬂac’d fractures
- & 9.5" Gra AY-lined shear, polished, weathered, continuous
_/:': - R-2 31943274 CL 20': Sample is similar to above
T+ [C:N60-70E! SM ["@23.3" Diffuse contact with light gray SANDSTONE; slightly moist,
1. %7 (23N B medium dense; very fine grained
iggt v 3*° L
1434 25 s g 4 @ 25" Grain size coarsens to fine grained
'y . ", |GB:NSOE, - @29.4": 1/4" to 1" thick gray-brown clayey SANDSTONE, locally
* L« |13NW 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 —_— 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#@385-100'Drop 12"
Elevation Top of Hole 170'  Location ) o
) = 2| g~ 2
: P R I N - DESCRIPTION 3
2% 5; Eo 5] @ 20 | Ew EE EO -
Se| 8| &9 | 2 s | o |38|2g |0, 5
— ms =} ="
ﬁ o o E § s E E§ 23 |Logged By BJO §
Sampled By BJO -
1401 30 — e
] —[= . @ 30 Sample is: Light gray silty SANDSTONE; slightly moist, very
o % R-3 18 | 1146( 68 | SM "~ dense; vellzy fine grained; micageons; diffuse iron-oxide staining
) AR 'o '_ i @ 32'-33.5" Coarsens downward, scattered red claystone rip-up clasts
o - L
o
‘-0
ﬁ\‘- o @ 33.5": Irregular, generally north dipping, scoured contact, very fine
. % e grained sand below
1351 36— " -
fe 2 f @ .EIT: }}Neakly cemented SANDSTONE cementation, increases with
= R L dept
T T i @?39'": Very minor seepage from above cemented layer, 1.5" thick;
s e i O e o et ey silty SANDSTONE de
s T @ 40" Sample is: light gray silty S > TONE; moist, ve nse;
N R-4 20 1212 104 | SM ~ fine railg:d; micaceous . =
+ . |BNIOE, SM/CL| @41'-42"; Yellow-brown CLAYSTONE; moist to wet, soft to medium
SN I4ANW || stiff; clu'y seam at base, polished, continuous with local scepage
= ZIBNISE @ 42'-42.5" Thinly bedde: ﬁmy-brown, micaceous SANDSTONE and
1 TTNINW | brown to yellow-brown CLAYSTONE, polished surfaces along
O . beddin&surfaccs
N ey N1 B @42.5" Gray fine SANDSTONE, moist, dense
\\ S:N36E, (@ 43.7": Well polished shear zone 4" thick, in yellow-brown
1254 45— * * "+ [2TNW | CLAYSTONE; oriented along bedding; weathered, slightly moist;
& +'* 2 * ISTR:15N, striated
457 T IN20W . @ 44'": Grades sandy and micaceous
-Q . @ 46.5-47.9": Polished red-brown to yellow-brown CLAYSTONE,
N I]3:N50h‘, slightly undulatory, continuous around hole
8 e T SM " @ 48" Contact with light gray to light blue-gray, silty SANDSTONE,
M, e n slightly moist; very dense
1204 50— x"f’( 49'.5': 4" thick concreted zone, dips northwest, local pink coloration
1.-". RS I 32 | 1231] 128 | sm | @50 Sample is similar to above
%0 0?
) ] @ 52": Contact with slightly finer grained material
151 S5 Jensw, i @355 Contact with brownish gray clayey SANDSTONE, slight!
4%« " *|14NE L moist, dense; very fine grained, micaceous; 1/2" thick reddish halo
48 at contact; unsheared
A5 [aBNgow, N p—
i \Yhh 15N r-6 I 405 1015] 1.1 [smrct) @ 59" Gray sandy CLAYSTONE to silty SANDSTONE, slightly
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 3 of 4
Project Weese Family Trust - Oceanside B 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
o 2 2| g~ b
5 g 8 z | o8|B |85 0a DESCRIPTION ?
Suls5| Eo| 8 | 3 | 23|28 | 52|85 c
ol | a 2.0 ] - oL | 20 | Ba oe Y
Se182 89| 2 |8 |S|od|gE|m °
T |96 Z § oo > |= S 25 |Logged By BJO ‘é’
e Sampled By BJO =
N S
101 60——— I SM/CL moist, dense; fine grained; concreted gray sandstone/claystone in
B - sample tip
-
SR
*:ﬁ“?]s}{yBO-SUE, i @ 64" Discontinuous cemented zone; hard, dry
1051 65—i~—_ - § 5 . . s ;
65" Light brownish clayey SILTSTONE, slightly moist, very
_ . ML e stiff; scgaltcrcd fine S%\WD gt{aeiyxs; grades to sandyéSI TSTONE
- through 68'
-\\h’/{ . ) : : .
o —ISIN30-40E @ 68': Paper thin, planar shear, local discontinuous shears propogate
A4 Tt 20NW L 1" to 2" above surface

1004 70— = ; ’ . ;
* g i 70" Sample is: (at top) light grayish brown, clayey to silt
. R-7 I 30-10"| 116.6| 184 | SM @ SANDSTONE; sli%hit)? t%oisl very dense to hard (and alybouom)

light bluish gray, silty ANDSTONE, slightly moist, very dense: all
't |CN6OW, s "e’g fine grained ; <
<t e 358w @ 71.5" Contact-iron stained, generally fine to medium grained
. + " |ENSTE,
- - " |40SE
. +. |STR:35SE,
951 75— - + * [N6OW o @ 74.5": Clay-lined fault surface, continuous around hole; dry, tight;

sense of offset not evident

1.5 |ENSTE, I
= . |40SE L @ 77.6" Fault surface lined with 2-3 mm of lavender clay, dry, stiff;
‘. . |STRi35SE, @ striated, locally bifurcated, 1-2" apparent offset down %;) south
4. e, IN6OW il
M1 B0 e am AFNE, | o Lo 19 lswysc| @80 Sample is: light gray o ray ity toclayey SANDSTONE,
| 558 R- 30-10") 115.3| 11.9 ~ slightly moist, very dense; very fine grained; slightly micaceous
© ' |BINS-3-10W (@ 80.1": 'East dipping shear offsets brown 1" thick claystone seam,
< ) 0.5" down to east
T % - I @ 83'-84" Very minor seepage
g ' ] @ 83.9": 4" thick concretion of gray-brown clayey SAND; continuous
85! 85 ot | around hole
¢ ibie @ 85" Grades to moist (darker gray) medium grained SAND, scattered
o e o light gray and orange concrete nodules
R-9 30-8"| 114.8| 14.8 | SM | @ 90": Sample is: cﬁray SANDSTONE; moist, very dense, fine to
I medium graine
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-9

Date 6-13-03 Sheet 4 of 4
Project Weese Family Trust - Oceanside 7 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 170' Location B -
N > o . -l'e
c e | 8 | £ ].5l% |28 da DESCRIPTION 2
2% | B3| Eo o Py 20 | sw | BE | 8 =
o o. 8.0 2 = 2L | 90 | 73 | OV s
>0 | @@ w7 : Q. - Ao | = v [~}
ol | Qb | = k= £ 0g | = oc | =" o
T o b3 s o z = 8 83 LoggedBy BJO - g
Sampled By BJO L
N S = = —
804 90
A Total Depth = 90 Feet
Downhole Logged to 87 Feet
J 4 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
754 95—
704 100— ~
651105—
. {—
60{110— 2
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-10

Date 6-16-03 Sheet 1 of 4
Project Weese Family Trust - Oceanside Project No. 040963-001
) ,,
Drilling Co. 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 185'  Location
3 2 e . 2
5 e | 8 2 | 453 |85 DESCRIPTION i
o | B8 | Eo| T o €0 | e | 22 86 =
so| 82| 8| 2 o | 2- 32| 28| Oy g
£=4 o5 (<) —
Selatl 5 > E 05 E E§ 23 | Logged By BJO/RKW ‘é’
b S Sampled By BJO -
i B o i SM | QUATERNARY TERRACE DEPOSITS (Q1) _ -
I @ 5" Orange-brown silty to clayey SAND: slightly moist, medium
. dense; generally fine grained, very weakly cemented
187 - § = @5-6 Subvertical light brown SAND infilled vein
175{ 10— - @'-_ . .
| s R-1 I 6 112531 96 | sm @ 10": Sample is same as above
B ..__; il
—--‘—:‘
1';’(]J 15—, ¢ °' 2 i SM | @ﬁlfl._s-ﬁ’:i(}lr‘adés to medium gfai?‘ne&fsc;meimd coarse grains; ]
Tot— generally clayey SAND, moist, medium dense, rare subangular
T 45 ] gravel, micaceous
= 3 I L
o |
L e i @ 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 Sk is: yellow-b brown, silty SAND, slight
Yol s . Sample is: yellow-brown to orange-brown, silty & , slightly
_—:4T~ R-2 5 103.21 7.7 | SM moist, medium dense; friable; black mottled pa_uen?' o samgle top
- i 20.8": Contact with I thick fine silty SAND, similar to 18.5";
s o undulatory, horizontal top; gradational bottom; micaceous; friable
i pﬁﬂ o0 I @ 24': Subrounded cobbles and subangular gravel in 5" thick
1601 25— N . horizontal layer; matrix supported ) ’
e @ 24.5": Low angle cross-bedding of gold mica-rich laminations and
_q:_-: ] thin beds
. ’.""o z a
R ,__'; GB:N60E @ 2}21.21'(: Horizontal bed of medium to coarse grained SAND; 4-6"
1 Te- |6SE 1 thic
o R T - SM | TERTIARY SANTIAGO FORMATION (Tsa
1) g R @ 28.7: Light gray to yellow-gray SANDSTONE; slightly moist,
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 - 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 | s 2
S le.| 2 | 8 |2 |e8|3 |25|8a DESCRIPTION 7
SE| 88| §2| 3 | & | 2285|8509 -
L | Q| B3| & | S |02 3E | Za 5
o o < s o E =382 Logged By BJO/RKW §
b 4 Sampled By BJO -
1554 30 e

dense; very fine grained; minor silt; undulatory but sharp upper
20.4 contact; generally horizontal )
/“:% g(%mo- @ 30" Sample is: Light gray sandy SILTSTONE; slighllgr moist,

w
(]
—_—
(=2}
o
&
w

medium dense to dense; very fine grained; orange oxidation stain to

== 115-20NW upper sample
o L @ 38.5': Gengralized bedding based on 4" thick yellow-gray sand
v e band, local claﬁ"st(mc rip-ups
1 L L @ :I%IS': Very diffuse, north dipping contact, fine to medium grained
B W 5 ow
150 35—.7°.°. » -
< r‘-‘:—:’:“ L @ 35.5" Generally north dipping iron-stained bands, diffuse

145 40— - 7 ° [

= TeN30 ML-CL— @41 Sand grades medium (o coarse grained
- = 50w s “-H @ 41.5" Contact slightly undulatory, drops 4" to southwest across
— = 150-10SW 4 04 5 ML/CL hole, unsheared; stiff material below
- PY R- 10 1104.0] 22.7 MUCH @ 42'; 'Sample is gray sandy SILTSTONE to silty CLAYSTONE,
slightlrv moist, very stiff; massive
- (@ 43™-45" Local concreted and weathered pods, otherwise very stiff to

i - — ] very stiff and massive
1401 45— L J:N30E, I SM (@ 45" Rare subvertical, discontinuous, tight, unweathered, short joints
ﬂ—,_j 90 | (@ 45.4'-45.7"; Contact, cemented, gray, very fine SAND below,
® aim S %N\;O-éﬂ, slightly moist, very dense
v % > ¥l ard0.5 N @ 47" 3" thick light brown, concrete SILTSTONE bed; dry to slightly
d T o~ ?_%‘%E}&OE o 8 moist, hard; fractured; slightly undulatory; drops 4" to |gnhwe§l
. across hole, sand above clayey below

=
Ooo

8 |SC-CL 50': Sample is: light gray-brown clayey SILTSTONE to sil
5 | SM @ CLAYSTONE, s ighlly%mis!! very zlg‘f; minor very fine SXND,
gohshecl surfaces in sampler tip

1.5": Thin, irregular shear zone enters hole, discontinuous, not well

J — - -~
1351 50 = [$:N40-50 .R-SA! 9 |1100

_’_:_715-20NE R-5B

W, developed; short semi-polished surfaces
2= leNeow, - SM [ @ 53" Contact, thin red clay bands within blue-gray SANDSTONE,
. /,{_”" 1INE u moist, dense; local concretion, grades to light brownish gray to light
::_//.' gray SANDSTONE, moist, medium dense to dense; fine to medium

rained, minor silt

1307 5577 = “Apngo-808 i @ 54.1'-54.5" Tight, stft, sharp CLAYSTONE bed; faintly polished,
= L 10NW L sharp upper surface

1250 go—— , =

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 N Project No. = 040963-001
Drilling Co. i 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 185 Location
5 g | 2 2 | o8| d= DESCRIPTION i
=) 2 o z nwo | '® =3P 1Y) )
2% | 88| Eo| © P 20 | &« | BE | 8¢ -
Se | 20| 20 3 = |2 | %9 | ®hs | 09 e
o | Qu | B2 b= g' = |09 3| 20 °
o || o Z s e z |38 23 |Logged By BJO/RKW g
i o Sampled By BJO L -
125 60——1— 2 — —
i e g -
- @ ¢ i @ 62" Oblong CLAYSTONE rip-up clasts
T ensos i "%%5%63';‘%%’%”” brown-clayey SILTSTONE: sightly moRt vy
S—1C: s @ 63" Generally gray-brown clayey SILTSTONE: slightly moist; vel
A SNW R-6 28 | 1063 | 206 | CL stiff; micaceous, thin (1/8") la?m%auons of pink-gray yllow-brow?n,
- CLAYSTONE, slighlrly moist, very stiff, micaceous discontinuous,
1204 65— ~ XX L very short parting surfaces along approximate bedding (contact
- orientation
4 %X 5 (@ 66" Contact; concretion lined; 1" thick planar brown,
- D8 IC:N60-T0E] CLAYSTONE with planar parting surfaces above; slightly moist,
4 % wpINW u M . solttoonedwioustifl o ;
;—/z?‘ @ 67" Light blue-gray to light gray SANDSTONE, slightly moist,
L e n dense; fine to medium grained; micaceous
1151 70— . GB:N60E, | @ 70'; Diffuse contact, gray medium grained below, generalized
< . [INW ] attitude on red clayey SAND ribbon, dips 0.5' to the northwest
) @ 72" Minor seepage, sand is very moist to wet to 78'
1104 75— -
e CL/CH

@78.5" Contact with brown CLAYSTONE, moist to wet along short
1 e fractures; soft to stiff; abundant discontinuous shears, continuous
105{ 80— == S:N48E, i around hole . .
TNW @ 79-79.5": Well-developed shear zone, 0.5' thick, attitude on planar
#, / lower surface; local conereted nodules to 6" diameter; shears dry up

and decrease through 80.5'; possible striac trend NOSW

S:NS1E | SM (@ 81.3" Contact with blue-gray SANDSTONE interbed, moist, dense

SNW to very dense ) ) )
| ; (@ 81.7": Lower shear, immediately above SANDSTONE; continuous,
CL " 0ot
& ua 1" to 2" thick zone
. A @ 82,5'-83.8": Brown CLAYSTONE bed; parallel to above: very
o XM moist, soft to stiff; sheared base and top; scattered gold mica; red
1004 85— #, claycé sand ribbon at base
. R 5 (@ 84": Blue-gray SANDSTONE, wet, dense to very dense, weeping
= . SM i
S Sl - seepage continues
17 i CL @ 87": Brown CLAYSTONE, slightly moist, stiff; end downhole log
957 H)—
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. B Larive S Type of Rig  Bucket Auger
Hole Diameter 30" Drlve Weight 3500#@0-28', 2500#@28 55'; 1300#@55-85'; 1800#@85-100'Drop 12"
Elevation Top of Hole 185’ Location ) - - -
: > ° . ﬁ
5 Q & 2 | .8l% |85 DESCRIPTION o
= 5; Lo b= o 20 | 5w | B2 | S¢ =
s3 g8 85| 2 | 3 || 25|88 |07 E
E=] o5 o =Y
2|8 6 = E | @8 | > §§ 5 |Logged By BJO/RKW 3
s @ a Sampled By BJO r
951 90— +——— —
R-7 g30(10"y 116.1| 143 | SM
@— 92" Sample is: Gray silt fY SANDS FONII, slightly moist, dense to f
}._ __very dense; micaceous: fine grained
Total Depth = 92 Feet
i = Do\vnho ¢ logged to 87 feet
Minor seepage at 72 feet to total depth
901 95— - Standing water at 91 feet )
= Backfilled and tamped with native and bentonite on 6/16/03
85{100— g
801105 5

751 110j

70{115—

65-120—

SAMPLE TYPES:

S
R
B

SPLIT SPOON

RING SAMPLE
BULK SAMPLE
TUBE SAMPLE

TYPE OF TESTS:
G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
CN CONSOLIDATION El EXPANSION INDEX
CR CORROSION 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 B i Project No.  040963-001
Drilling Co. , Larive - o 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 B
d > ~2 p o— vbm-l
5 o | 8 | 2| 5|8 |z DESCRIPTION 7
= .
5% | 68| Eo| © o 20 | g« | Bt | 8¢ =
So| S0 | &0 2 = o | 22| wg | O S
- = Qo | 5e 7]
ol | b)) = k=] E 03| > |85|3= o
o o b3 3 n| kg = 8 o2 Logged By BJO s
o 4 Sampled By BJO -
bl B o N B SMIMI|” QUATERNARY TERRACE DEPOSITS (Q1)
h iy [k @ 0" Reworked, to?soil-like material consisting of li%ht brown SAND,
B |- 8 to clayey SILT, slightly moist, loose to medium stiff; irregular lower
) SM/SC contact . 4
- .CA&.‘ - B M @ 2.5-9" Orange-brown silty SAND; moist, medium dense, friable,
fisit i medium grained; minor clay; fine to medium grained micaceous
2.0
1651 5—16.p.0 F =
Jma - | @ 5.5" Scattered very coarse SAND to subangular gravel in coarse silt,
e sand matrix
3 & ¢ . | @9': Horizontal, slightly undulatory contact with orange-brown to
el LI " silty SAND, moist, dense, very fine grained; not offset by joint at
g NGB 9.5"; cemented infilling, propgates to 10"
160 10— ——=J:NO2L, e NN pyerets =
~-- 74N o l s | 1162 150 lswsd TERTIARY SANTIAGO FORMATION (Tsa)
- 10'-13" Light gray to gray silty to clayey SANDSTONE, moist,
i — = L @ dense; very fine grained; rare subvert?x/:“al fractures filled with up to
< r ]/8'{hlflick orange sandy silt; undulatory upper contact, scoured to the
" ul southwest
1247 |c25-35E 13" Gradational contact: Light yellow-gray silty SANDSTONE,
: Y
&4, " [3B5NW L slightly moist, dense; scattered black stained biebs and subvertical
o1 '8 streaks; fine to medium grained
155 15— .- P
gLz (& T N S S > | N~ =
- =~ |C:20-40E CL | @ 16" Contact with gray-brown silty CLAYSTONE, moist, medium
2 —~ |8-10NW | stiff; orange stained above, weathered below for 1-2"; stiff to very
e stiff through 21", with scattered concreted nodules
+ sene s
] Xy )‘* | @21 Scattered white concretions ring hole, local loose pockets due to
1504 20— — — = subhorizontal shear zone; 2-3" above contact, discontinuous
:3—-/ polished surfaces
~ T SSEW-12N i "~ @21.2 Contact with silty to clayey SANDSTONE; moist, dense,
o U C:N30E u M blue-gray, with red clayey ribbons at contact, fine grained
J o+, T |1ONW ;
1451 25— .+ . g
] ° s I - coarsens from fine to medium grained through 29'
i [
4% 9, .
o °
log - a
140J 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 Weese Family Trust - Oceanside - Project No. 040963-001
Drilling Co. _Larive i 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
: > o i “‘B
- e | 8 | S |xl8 etz DESCRIPTION 2
23| 83| Eo | © o | 88 | g | 3B | B =
388 89| 2 | 3 || 38|hkg o3 B
) = E= o5 o b
2 [ o Z 5 0o E s§ 23 |Logged By BJO - é’
Sampled By BJO =
140{ 30 2 — =
i Ty I @ 30": Sample is: Light gray SANDSTONE; sﬁghlly moist, medium
v B R-2 15 | 1141] 63 | SM ~ dense; ml%or sill;écnem y fine grained; diffuse orange staining;
S friable
. 5 L
=X @ 32" 1"to 6" thick layer of red to brown clay and concretions,
e W L continuous around hole, pinches and swells, no clear orientation
i x'f;t X1 I @ 34.1'-35" Concreted SILTSTONE continuous around hole;
X 5 -
1354 35— - o undulatory, with discontinuous red-orange clayey ribbons at base;
. Y4 local blueish SAND below
130 40— °°
A g J - SANDSTONE continues, generally massive light gray, fine to
Sl 5 medium grained, moist though 44'
~ = _|CEW-5N i ML " @ d4". Gray-brown clayey SILTSTONE; slightly moist, very stiff;
1251 45— SINS 8 discontinuous but planar, poorly dcvefopcd shear surfaces in upper
- —[5-10W 3" below contact
| ® : r-3 W20011m) 1120 18.1 sC (@ 46" Sample is similar to above, with fine SAND
I |
120] 50— p.
S P SM 1”@ 50" Grades to very fine grained silty SANDSTONE, slightly moist,
= N - dense to very dense, scattered red-brown claystone, caliche (?)
; @ . pockets, and cemented siltstone clasts through 35'
bg @
198 e i
115 58 ‘ °; y* ] CL @ 55'-57" Grades fine to medium grained red-brown CLAYSTONE
| .0 . :,
-+ |GB:N30-40W F @ 57" Generalized bedding on thin, nearly continuous red sandy clay
e ", [3-5NE .ﬂ lamination
e i
1104 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. 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 i -
d Far) 2 y — ﬂ
& Q & z | ,8|% |25 90 DESCRIPTION 2
2% | 85| So| T o 20 | &+ | BE | 85 =
© o 8.0 2 = o0 | 8 | O9 =
sb | gL| s3 | £ g |55 |02 88|29 g
o |26 g 5 oo E =9 ',6)3 Logged By BJO ‘é
" n Sampled By BJO -
110 60 F—— . »
o " » 60': Minor seepage through 63'
et R-4 WJO(IO 103.2] 115 | SM 30': Sample is:p L%ghl bm\%rnish gray SANDSTONE; moist, very
<, CNSC
/;/B:NASE, @ 63": 1'thick concreted gray-brown SILTSTONE bed, intact
| . [16NW a unsheared; wet above; clear upper contact, iron stained
- ¢
1051 65—, « 5
_s—:-./‘_'; ] CL .
y-’f/ @ 68': 4 10 6" thick, semi-continuous light brown concreted
4 L SILTSTONE/CLAYSTONE, local pink coloration
J,.—-_/;'“ —_— @ 69': Gray-brown CLAYSTONE bed, similar to above
1004 0—p2t, [aRy s o s . .
-+ " ISW s 70": Sample is: Light blue-gray SANDSTONE; slightly moist, ve
N A R-5 F30(10 1200} 132 | SM e dense; fu?e grained with mﬁlo?'silt ghtly o
954 15—« H
TJoow i @ 78" Northwest dippinF contact, dips 6" across hole, unsheared,
S L L minor seepage from blue-gray sandstone above
| —|C:N20-40E B
=T @ 78.5": Brownish gray silty CLAYSTONE, slightly moist, very stiff
~-Xx"~ to hard; generally homogencous and massive, with scattered
90 80— . — gn':vcl-sw,cd concreted nodules
j (e r-6 Boa1m 1123 190 | cL @ 80" Sample is similar to above
- X -
X -
g
=T i SC | @84": Blue-gray SANDSTONE bed; ?e;y_ stiff to hard material,
85{ 85— =" L] interbedded blue-fmy clayey SANDSTONES, dry to slightly moist,
| very dense to hard; locally cemented; and brown clayey
4 ; SILTSTONES, dry to slightly moist, very stiff
=l " @ 90": Sample is: Gray clayey SANDSTONE, slightly moist, ve:
| R-7 hzs(m ) 1148 16.1 | SC stiff; fine ymicaccgus; sand is very finc graineﬁ d &
804 90—
SAMPLE TYPES: TYPE OF TESTS:
§ 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 4 of 4
Project Weese Family Trust - Oceanside I Project No. 040963-001
Drilling Co. i i Larive e 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 -
-] 2 2| g= 2
5 i) & z |o5|% | 25| 90 DESCRIPTION »
=5 | 88| Eo | © o 30 | o= | 2= [ 2o -
sd| o 6.0 3 = 30 | 5 | O9 =
5| 0?| @ = o o | fa | 22 °
gl el 24| g | B |35 (9% 52|28 :
o (U] < 3 o |2 s 8 S2 Logged By - BJO 2
Sampled By BJO -
N S =
804 90— =—
| i Total Depth = 90 Feet
- L Downhole Logged to 88 Feet
Minor seepage at 60 to 63 feet and at 78 feet
i L Backﬁllef and tamped with native and bentonite on 6/18/03
75{ 95— -
701100 .
651105— u
601 110— B
.-1
554115—
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 . Sheet 1 of 2
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 187" Location .
. > o . E
5 e | 8 2 | 5l5 |58 DESCRIPTION 2
=% 5'{"; o o o 20 | g+ | 2t | 2¢ b
S | o 2.0 = - ol DO | po oo. by
20| &L | &3 £ g | = |02 38| 2% .
=97 o = E 0o z |23 35 | Logged By BJO 2
" 3 Sampled By BJO R ~
0— — = = —
e SM UATERNARY TERRACE DEPOSITS (Q)
al I @ 07 Orange-brown sandy SILT and silty SAND, dry to slightly moist,
= L medium dense; fine to [ocally medium grained
185 = R i
5 1/2" diameter, solitary, root
L 5-14'"; Subvertical sand filled veins, narrow and pinch out with
d?lh; infilling is light brown, friable, fine- to medium-grained
1801 ] SAND; locally roots along plane
10": Sample is: Orange-brown silty SAND; slightly moist, dense;
R-1 W 9 |17.7( 94 | SM @ fine to medium grained
175+ =
i - grades to medium grained through 14'
] @ 15": Contact with fine-grained material
"~ .~ |C:Horizontal i
170 i A -
9 <5 i @ 19-20": Scattered coarse to very coarse grains, rare fine gravel;
20—t 28 |J:N5E, 90 root-lined _Iom_l. no offset
ot ) 11 113!l 85 | sm 20": Sample similar to above
o R- : 2 20-23" Thin, gencralzlli/ horizontal beds of fine grained silty and
A coarse grained material; rare subangular gravel
165+ '“:_ o .' 5. H
s 0 ||
e, SM | TERTIARY SANTIAGO FORMATION (Tsa)
- / { / | @ 232" Horizontal contact with light orange-gray silr¥
J;.L'—- SANDSTONE, slightly moist, dense; fine grained, Triable; abundant
25— -~ ] ML threads of black mottling thou%h 24
= M @24.5". Gray-brown clayey SILTSTONE; slightly moist; soft to
4+, * +|CNSO-70W, i medium s(iff; weathered; abundant dark brown mottling irregular,
v 5-15NE northwest dipping contact
160 e LR o @ 25.5". Contact with light gray to white SANDSTONE, dry, dense;
&k fine to very fine grained; minor stiff
o e L @27-28": Bands of colored stains ring hole, generally horizontal
R brown, yellow, red-gray silty to clayey SANDSTONE
1. .19. .. -
30— e8]
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 Sheet 2 of 2
Project o Weese Family Trust - Oceanside Project No. 040963-001
Drilling Co. Larive i ) 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 187 Location B i
. > o . E-'
5 Q ] 2 |los|% || % DESCRIPTION @
2% | 88| Eo o P 20 | s« | BE | 8¢ =
50| 80| 89 | 2 5 | o= (38 kg |0og 5
' o b —
o ol I > |28z 25 | 23 |Logged By BJO 3
= Sampled By ~ BJO =
1= N S - = =
30— P - —_——
il _ o _' i (@ 31" Sample is: Light yellow-gray SANDSTONE; dry to slightly
155 i moist, dense; fine grained wis\ minor silt; friable; coarsens
- |C:5-15W, > downward through 32'
4 = . |7TSW R-3 12 |11 52 | SM | @32-38" Gray-brown silty CLAYSTONE to fine sandy

z.—- ~ SILTSTONE; slightly moist, very stiff; very finely micaceous and
== siltier with depth

= ’gkf:? { CL @ 35" Trregular cemented yellow-brown CLAYSTONE; continuous
B B VI a around hole
— @ 35'-37"; Scattered cemented nodules
150- 1oxn -
1. i
30 [SING2E, @ 39" Yellow-brown CLAYSTONE bed:; discontinuous but planar
40— XXX 1DANW o polished surfaces, very minor discontinuous shears along; upper

. ¥x, |[B:N6YE, o PR g e et
,.\NTISNW M "@40.5" Light blue-gray silty SANDSTONE; slightly moist, very
i) iR r4 B2o01m) 1223 105 | sm dense; very fine grained

@ 43,5": Semi-continuous, reddish clayey sandy SILTSTONE layer, 1"

] : i thick
45— I @) 44" Concreted SANDSTONE, 3-4" thick, discontinuous

@) 46" Sample is: Gray to light gray silty SANDSTONE; slightly
|___moist; very dense; very fi Alns:gl;_ma!JLcjs)_z«mlslygzms:ms:sjﬂ

R-5 gK20(11") 120.7 | 11.5 | SM | “Total Denth — 46 Feot
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

-1 H

50— -
135{ - -

55— -
130{ -

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 ) Weese Family Trust - Oceanside B 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
3 2 ° . ]
5 e | 8 | £l |z DESCRIPTION g
2 | 88| Eo ° o 20 | €w | 2E | 8¢ -
Se|8e| 8BS | 2 |2 |2-|58|28 |9 E
~ E o 5] =
= 5 = § os E =85 | 33 |Logged By BJO 3
y Sampled By BJO =
= : _
L = QzU TERNARY TERRACE DEPOSITS (QU)
1 (o L @ 0-2" Light brown sandy SILT; dry, loose; very friable; scattered
i )\ bl roots through 3'
e s - | @ 2-6.5" Orange-brown silty SAND; dry to slightly moist, dense,
4 ,( g generally fine grained; weakly cemented
e -
las odl i |- scattered subrounded gravel along basal contact |
| I , SM [TERTIARY SANIIAGO FORMATION (Tsa
165 4
s nt® @ 6.5": Very light gray 1o light orange-gray silty SANDSTONE, dry,
g0 80,2 Y| C:Horizontal L medium dense; friable to locally cemented; generally coarsens
-~ * +|GB:NS-8E, downward, fine to medium grained through 11'
o [10-15NW b @ 8" Generalized bedding along medium grained SAND layer 1/2-1"
ta %\UOE’ @ i%id(% le is: Ligh Il I
o o . Sample is: Light orange-gray to yellow-gray silty
10 P S R-1 I 7 L11sl 96 | s SANDSTONE; shgghlly m%ist; mcdiﬁ\:; del)s%_: to dense; fine grained;
e d ! 2l jML_,_wcaklx cemented; tight red-orange stained joint surfaces
L @ 11'": Scoured, irregular, but generally northwest dipping contact with
160 Al L gray-brown SILTSTONE to CLAYSTONE; slightly moist, stiff;
- weathered; abundant dark brown and black streaks/staining;
= i stiffens/less fractured through 14 feet
-4 — _ [INS3E, ||
=" 17T
| 5__ - _ -
o T YA CN20-508] i @ 17-17.5" Generally northwest dipping concreted CLAYSTONE,
= — T7-8NW - 4"-6" thick, generalized contact
l ‘- T |S:NI10E, ] @ 18.5": Discontinuous shear, steepens and dies out to the north

— = [20-35W
|1 NALW, " 9.5"_Short, tight, brown/root=linedjoint
=L ~« ' |72NE R-2 I8(10) 121.9] 92 | SM 20" Grades to lue-Fray silty SANﬁISTONE, slightly moist, dense

n

B | to very dense; very fine grained; local northwest dipping, disc.
- e red-orange band below contact
1504 s T
15z "_ GB:N20-30E, ] @ 23" Generalized bedding on red and orange stained, fine to medium
. 5-TNW | grained SANDSTONE, attitude on upper contact
0’5 ¢
25— ¢ °,
.
- . f-
145 = S 1
: 1
- & & L] -
. o
1.2 00 B
0 .
===
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 B 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
> ol 2
5 e | 2|55 |42 DESCRIPTION 8
= B - 30 | £ | 2 | Sy =
88 2 2 || 88|58 |03 5
2 mns (] =Y
2 £ § @S | > s§ B35 | Logged By BJO 3
- Sampled By BJO =
i @ 30": Sam le is: Generally similar to above; cemented in sampler ti
R-3 ] 207 192| 44 | SM with loca?whilu powder {caliche?) S
@ 30.5'-31.5" Irregular, concretion, E‘encrally 1" thick, orange stained
1401 o medium grained SANDSTONE above, clayey SILTSTONE below
30.5-36.5" Wcaklf to moderately cemented light gray, sandy
|| SILTSTONE to silty SANDSTONE, dry, very dense/stiff to hard
135 ML | @37 Gradational contact with gray-brown to gray sandy to clayey
L] SILTSTONE, slightly moist, very stiff; micaceous
@ 38.1'-40": Micaceous sandy laminations, clearly traceable around
GB:N35E, i hole, dips to the northwest
SNW
) 40" Light gray SANDSTONE; slightly moist, dense to very dense;
R-4 ' 20 | 1262| 68 | SM @ fine grained, grades to medium wiﬁi sgaltered coarse and very
coarse grains through 41'; moist material at 41-43', scattered
130- a claystone rip-ups
T | @ 41.2'-43 3" Very irregular, extremely scoured contact with brown;
3 || CL very stiff to hard; clayey SILTSTONE to silty CLAYSTONE at top,
i 4 slightly moist, blue-gray SANDSTONE to SILTSTONE, slightly
L] moist, dense; very fine grained; local red-brown staining
L C:N20-40F, R-5 l 21 [ 1127] 163 | ML _g%:lcf; Sample is similartoabove
1254 s v, [IONW SM | @47" Contact with light gray silty SANDSTONE, slightly moist,
= - dense; very fine grained; generally friable; very minor, ve
A P 5 discontinuous yellow-brown CLAYSTONE laminations along upper
- - contact
i P <ﬁ i @49": Lenticular concreted SILTSTONE; fractured, with local pink
50— . - a2 coloration
120- S B
55— ° . -
15 e | . . . S
& o @ 57'-58'": Concretion nodule; sand is fine to medium grained below
TS 0 @ 59.5": Dark red to orange, moist, medium grained SAND along
L ® 0 o contact
v .
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 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 B
S o 2l g 2
5 o | 8 |2 | 515 |t s DESCRIPTION 7
E=- 5"6 o k= @ 20 | Eu EE LLped ~
Ca Q-m Q0 = —_ ol QO "o UQ N
S| S| §3 | F g |2 08|58 | 2a S
ic G z s "2 Z | =3 |52 |LoggedBy __BJO g
Sampled By BJO =
N S
5 | “ @ 60": Cemented contact, undulatory, gently west dipping
TE 5 61" Sample is: Light gray silty SANDSTONE: slightly moist, very
1104 | » R-6 |30(11") 120.5 | 14.0 | SM @ dense; very fine grained to fine grained; micaceousg; di)tf’i‘use
- blue-gray interbeds
- =~z | | @ 62.5": Thin red-orange-lined contact, micaceous laminations in gray
- = sandy SILTSTONE 1o silty SANDSTONE through 63'
5= . - @ 65" Grades to SANDSTONE, gray to light blue-gray, moist, very
|l L dense; very weak weeping seepage at 68" to 77'
105 = &
T ':‘ B:NIS5E, @ 68.3": Thin brown clayey SILT lamination, planar; unpolished;
1% |7-8NW i continuous; local concretions, weak weeping seepage continues
70— " . " i - :
g 84 70" Sample is: Light gray SANDSTONE; moist, very dense; fine
B R R-7 ‘ 27 | 1214 13.1 | SM @ grained with minor silt and medium grained malcria{;yfriable
100 mpa ¥ H
75—
To ; ’ 0‘ ) @ 76'-78" Scattered CLAYSTONE rip-ups
95 Te.o , i
0.0 o e S = sy S
S il cuML @771.7-78" Sligi\tly undulatory, cemented, unsheared contact, local
(Z2ex 31 SINSAE red slai?}ng; low is brownish-gray SILTSTONE, slightly moist,
= X * H very sti
5] e B S%WSW @ 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 |109.8| 202 | CL moist, soft to locally stiff
= - aNw 78.9": Zone exists hole, planar lower contact
Yxx x xfl 80" Sample is: Brownish gray to brown silty CLAYSTONE;
90 T - - slightly moist, very stiff
~ @ 81-82" Scattered cemented nodules
- XX
4 = o
X —
85—~ . =
= N~ K -
85- P H ML P mr e e mahes - AT Iy cy—
S s @ 87": Grades to Fray sandy SILTSTONE, slightly moist, very stiff;
A~ == | scattered very fine SAND and mica
5 M
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 ) 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 -
) > 2| g~ 2
5 o | ¢ | 2| 5l5 |2 s DESCRIPTION 2
=2 | 88| Eo| T o | £8 | e | EE | 8G =
s®| 2% | ag 3 = o | ¥ (S} o
So| Fo| & = % o | 88| es | O e
aw | Quw| B4 | g € |ms |57 8| =2 o
o o b4 S o | B 28 o2 Logged By BJO 2
Sampled By BJO -
— N S
7_. ks r9 W25010 1203 ] 125 ML/SM @ i:gdsuz)‘{e n o‘(r\tfll:\l\t;%:j"(ﬁ ‘;'ed-orangc and blue-gray bands ring hole, very
iy @ 90": Sample is: Gray sandy SILTSTONE to silty SANDSTONE,
80- A v " slightly moist, very sliff/vc? dense; very fine grained; weak to
— moderate cementation; finely micaceous
95— - . . ,
—— - very minor seepage at 94-97
75+ e -
dF = 4 CL ~@97.6" Contact: yellow-brown CLAYSTONE 1511nﬁ1é1t_iz)n?al<_)n§ ]
- = surface, continuous around hole
4= - @ 100": Sample is: Light brownish gray silty CLAYSTONE to clayey
-_ - gﬁﬂSDTQNlEa.dry to slightly moist, very stiff; scattered very fine
100— === , including mica
gy R-lOBi 24 | 107.2| 207 [cL-ML &
=~ NgoE, [R-10A 1132 190 | SM [—— — — — e e e o = S
oY N @ 101": Light gray SANDSTONE, dry to slightly moist, very dense;
70 I generally fine grained, friable with local concreted pockets; massive
05— . . -
6s5{ . . .
- A & L " |
L=t i R-11 .25(10") 11921 54 | SM @ 110'": Sample is similar to above
o e S
o 1 .,': “& GBIN70-80E, ] @ 112": Generalized attitude on medium grained diffuse, sand
S R 2 a lamination
1 - 1l @ 114": End downhole log
115— 1
[ ] - similar to total depth
= i Total Depth = 117 Feet
A ] Downhole logged to 114 feet
Light wee| in§i 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 _ 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
. ERMIERAT DESCRIPTION g
<] L2 [ z wo | @ =5 | Y0 d
25 | 85| Eo| © © | 30 | &+ | 3c | 8y -
s3| 83| 89 | 3 s || 88|88 |og 5
L. W B o5 o ="
i e IKC 2 E 0 B 2§ B3 | Logged By BJO/RKW B 8
Sampled By BJO -
e . IN S =
o B i L | QUATERNARY LANDSLIDE DEPOSITS (Qls _
i A il L (@ 0-6" Topsoil consisting of brown silty generally subvertical CLAY;
. * ) moist, medium stiff; scattered sand and very fine gravel; caliche
1) e il threads; roots in upper 12"
Ly K l
sl
~ ©
— . - { b
60 5 pu~ o
H_/.V‘% R-1 I 5 11073] 196 | cL @ 5" Sample is: similar to above
{4 ,//\" i @ 6.5-8: Gradational moderately northwest dipping contact with
L lighter color, sandier material
. a @ 7'-16.5": Generally disturbed beds, pockets, and packages of light
ree g brown sandy to silty CLAY, moist, soft, and light gray to light
4= a L gray-brown, clayey to silty SAND, moist, loose to medium dense;
4 - rare dark brown pods of soil-like silty clay (krotovina?)
55 10 = - I . - . . o
- @ 10" Sample is: Light brown sandy silty CLAY: moist, soft to
4  ~_ R-2 I I [1059] 17.9 |CL/SC medium sptiff; darl%er brown laminations, possible remnant bedding,
- dips 40-50 degrees; local caliche threads and pockets; mottled
A —_— i coloration
S—=ISNT3E, i
F==—"133N - @ 13.7" Unduiﬂmr{. subhorizontal with contact with 2-8" thick layer
- of dark brown silty CLAY, moist, soft; local shearing within light
501 15— ~ i brown, clay above, very soft material above and below
_\_H_ L SM " @ 16.5-18': Contact, irregular and gradational with light gray-brown
R silty SAND, moist, loose; fine grained; massive; loose material
N §301\§750880E i continues to total cfepth
| s @20': Sample is: Light gray-brown to light gray SAND, moist, loose
to locally medium dense; friable
451 20— R-3 l 2 | 1140( 121 | SM
Total Depth =20 Feet
Downhole logged to 18 feet
= No ground waler encountered at time of drillin
Backfilled and tamped with native soil on 6/25/03
404 25— o
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
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Tip Resistance
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WA LT TS

Operator:

Sounding: CPT188
Cone Used: 510

Local Friction

WEST HAZMAT DRILLING CORP.

B. BUCKNAM

CPT Date/Time: 08-04-03 08:01

Location: CPT-01

Job Number: WEESE

B 6 sandy silt to clayey sift

sand

7
8 sand to silty sand
9

Friction Ratio Pore Pressure Soil Behavior Type®
Qt (Torvfi*2) Fs (Ton/ftr2) Fs/Qt (%) Pw (psi) Zone; UBC-1983
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Maximum Depth = 55.45 feet Depth Increment = 0.16 feet
1 sensitive fine grained B4 sity clay to clay B 7 sitty sand to sandy silt
B2  organic matenial i 5 clayey sitt to siity clay el
-3 clay

510 gravely sand to sand
B 11 very stiff fine grained (*)

B 12 sand to clayey sand (*)
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WEST HAZMAT DRILLING CORP.

Operator: B. BUCKNAM
Sounding: CPT200
Cone Used: 510

CPT Date/Time: 08-04-03 08:03

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
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Maximum Depth = 53.48 feet Depth Increment = 0.16 feet
1 sensitive fine grained M4 silty cley to clay W 7 silty sand to sandy silt
=2 organic material ¥ 5 clayey silt to silty clay
3

clay

12.0

B 6 sandy siit to clayey silt

#.8 sand to silty sand
9 sand

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

Operator: B. BUCKNAM
Sounding: CPT201
Cone Used: 510

Tip Resistance

CPT Date/Time: 08-04-03 10:02
Location: CPT-03
Job Number: WEESE

Local Friction Friction Ratio Pore Pressure Soil Behavior Type*
Ot (Tor/ft*2) Fs (Ton/ft*2) F&/Qt (%) Pw (psi) Zone: UBC-1983
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Maximum Depth = 60.53 feet Depth increment = 0.16 feet
1 sensitive fine greined

I8 4 ity clay to clay
B 5 clayey silt to silty clay
M 6 sandy silt to clayey silt

W2 organic material
B clay

M 7 sitty sand to sandy silt
'8 sand to sity sand

9

sand

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

WEST HAZMAT DR

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

CPT

ILLING CORP.

Date/Time: 08-04-03 11:28

Locsation; CPT-04

Job Number: WEESE

Local Friction Friction Ratio Pore Pressure Soil Behavior Type*
Qt (Ton/hi*2) Fs (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 0.0 12.0
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Maximum Depth = 37.73 feet

1 sensitive fine grained

B2 orgenic material
-3 clay

4 sity clay to clay
5 clayey sift to silty clay '8 sand to sity sand
M 6 sandy sit to clayey silt

9 sand

B 7 silty sand to sandy sil

Depth increment = 0.16 feet

- 10 gravelly sand o sand
B 11 very stiff fine grained (*)
B 12 sand to clayey send (*)
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Tip Resistance

WEST HAZMAT DRILLING CORP.

Operator: B. BUCKNAM

Sounding: CPT203
Cone Used: 510

CPT Date/Time: 08-04-03 11:55

Location: CPT-05
Job Number: WEESE

B 6 sandy sitt to clayey sitt

% 8 sand to sitty sand

9

sand

Local Friction Friction Ratio Pore Pressure Soil Behavior Type*
Qt (Ton/ft*2) Fs (Ton/t*2) Fs/Qt (%) Pw (psi) Zone: UBC-1883
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Maximum Depth = 43.64 feet Depth Increment = 0.16 feet
1 sensitive fine grained B4 sity clay to clay B 7 sifty sand to sandy sitt
2 organic material 8 5 ciayey silt to sifty clay
il
-3 clay

<% 10 gravely sand to sand
B 11 very stiff fine grained (*)
B 12 sand to clayey sand (*)
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" WEST HAZMAT DRILLING CORP.

Operator; B. BUCKNAM

CPT Date/Time: 08-04-03 12:53
Sounding: CPT204 Location: CPT-06
Cone Used: 510 Job Number: WEESE
Tip Resistance Local Friction Friction Ratio Pore Presswe Soil Behavior Type*
Qt (Torvft"2) Fe (Ton/ft"2) Fe/Qt (%) Pw (psi) Zone: UBC-1883
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Maximum Depth = 84 .30 feet Depth Increment = 0.16 feet
1 sensitive fine grained M4 silty clay to clay W 7 sity sand to sandy silt 10 gravelly sand 1o sand
B2 organic materiel B 5 clayey sit to silty clay %8 sand to silty sand
- K] clay B 6 sendy silt to clayey siitt

W 11 very stiff fine grained (*)

9 sand B 12 sand to clayey sand (*)
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WEST 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 (Ton/ft2) Fs (Ton/ft"2) Fs/Qt (%) Pw (psi) Zone: UBC-1983
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Maxdmum Depth = 57 25 feet Depth Increment = 0.16 feet
1 sensitive fine grained M4 sity clay to clay B 7 silty sand to sandy silt 10 gravelly sand to sand
E 2 organic matenal i 5 clayey silt to sity clay %8 sand to sity sand
-3 clay B 6 sandy sit to clayey sitt

9 sand

B 11 very stiff fine grained (*)
B 12 sandto clayey sand (*)



Appendix C

LB-1 through LB-7

Large-Diameter Borings

From:

Leighton and Associates, 1985a



GEOTECHNICAL BORING LOG

DaTe_ 4/18/85 DRILL HoLe No, __LB-I SHEET__| oF 9
ProJECT _Weese Property ProJecT No. 4850512~ 0|
DRILLING Co L‘Q"\:e - ’ Type ofF Rie B\)d(&"'
HoLe D1AMETER — 230 DRIVE WelGHT 3700Wste?7, 7600 51 to 30! DrRop —12 3
ELevaTion Top oF HoLeX43  Rer, or Datum _Nean Sea Level
@ = - - i 3;’“.
o 4 = |lvo |3 |2 |2 GEOTECHNICAL DESCRIPTION
E-lz= =) L =0 | zu | 2| 23
a Bl z3 = S3 | S| Bo| GE <2
w 9 c —a e | PS | o= | n
SHIE | E | 2| &z |25 55 |Loseep By WKS/ST
W E < S < | ~ |SampLED BY RS
O SAES cL | Topsol:
~ TR - Dack brown, demp, soft, silty clay ; very fractored, aloundont
L= rootlets.
LS v
S Te s ocedehanpl Santiaqe Formation : .
e e mr‘ - CL Dark ;feer\‘\s\n brown dasnp, sh@ﬁ c\o;‘s’fone | very €mc+ured, L
- = calewm calaw carbonate £illed Cractures opte 2" ek
=l Eﬁ{a‘?r:ofw.s = —
=2 o @Q‘J 2'loyer o qfeenish brown dame, hard sardy =
Epy || cloystone,  ° e
P = SM White Yo \ight arau damp, dense, silty sandstone s miner |-
R @ | m\c‘.mmoca\ioh fe\\l-’.\ie(\(){fmdvres,m derately weathered,
e T | mnar roots. -
R e | @7'/.1’ 1" discontinvous \oyer of Plnkls\n brown 50.1\&\[ clay
frorhid : ™ ' with mnor roots. ' =
To i ==+ horizontal 1 @9". Y4 to2%" open fracture near vertical, disconhinuvous.
1= ™= G B very shff daystone ; zone of red oXidation —
- —R_\- - s;.:\t\)\rv‘xi\l Z?{,bove s‘naip w»‘\’af-.‘f‘, agpruximatel 12 Hick,
1N e ] L @ll, StheYed claystone, some munor red oxidization |-
-_.‘:: Ca - 5\'o\n'xmj.
g e L — | €14’ cemented 1Vt 2" Hmck bed. L,
\5 - e &L @ (42, medwm brown, damp, hard| claystone ;
| (=5 o= 6 pos
k== ol YZELEARLAN
s = . Medium brewn, damp ,dense | clayey to silty zandstone |
o TR 5+2\}.\;f'5°3|§1 @ ] JS%C 5&(0'1\'65. Cractore 50 Ok’ce\Some) c\u\i‘s one c‘nzlnks, 4 3
. claystone = |
‘;:";;FQUH’ = €19 1o :llyajtgauﬁl slickensided surface € 20" ywnor -
%QNL\SE a??o.rehi' otfset.
5D0NW _{ 59
— SM @21 Gray, damp, dense, silty coarse candstone -
¥ ] @123 Light to medium qea , damop, Aense, ity fine. 1
{C:c}cﬂd«{'mﬂl — 'a;ndsbnc, ! 4oy ? ‘Y i
@ @?5') Coarse c‘r_amed small concvetion.
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cL @ 37 brown Yo \iqht ceenigh brown, damp, hard, silt-
3 1 stone Yo dm{\s’mhe jn lﬁHm’cK .
: CS:NS% E @ CH € A7%' Remolded Clayseam continuous, dark chocolate
L — brown moyst, ‘50‘C+,C\ﬂbi', sheared,
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GEOTECHNICAL BORING LOG

Date_1[19]35 DRILL HoLe No, _ LB-| SHEET ___oF _Q
ProgecT__Weese Pﬁo?e’r"\lﬁ ProJecT No. H350512-0!
DriLLING Co.lacive TypE ofF Rig Bucket
HoLe DiameTER—20 DRIVE WEIGHT 2700\bste 21’ 55,1400 s 40 80" Dpop _ VR

ELevaTion Tor oF HoLefdY3  Rer, or Datum _Nean Sea Level

& b B N
e | Bl 2 esls e 8 GEOTECHNICAL DESCRIPTION
CGlEg| B |89 [ 32| &5| 58S
L —_ /aa | 2 et
St g_’ E i =S > Sz §§ LoGGED BY MRS/ ST
W _E . = | ™ | SamPLED BY MRS
30 LT 20/, | 121,38 Santiago Formation:
. 2 qn 121.8 | 117 SM White Yo \ight 3,\"“”" dawy, very dense, sandstone 5 with b
IR daiond! minor cemented \ayers,
i |crqrodationd , L
gl ) W @32, silty Yo sighHly clayey sandstone.
s el @34 \ight gray, domp, very dense, silty sandstone: massive, |
BT INor rgd o?ndihon ‘;i'a:e::imj. Y i
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o ] i
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R confact.
“=1B:NIOE -
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i @ shg iy c\a\(ez.l, =
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Je= ) | -

55 .T__:—: - @55', medwm qray, |
o . n. r -
—.'- AR ‘[—ofal D.ef""}'\ = GOI
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e 22214.3 Dry af’fime ot drillin
60 —cin ; : v Backbilled Y)1%/gs
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GEOTECHNICAL BORING LOG

DaTe__4/[18/85 DRILL HoLe No, _ LB-2 SweeT 1 __or_3
ProvecT__Weese ?"??""’h/ ProJECT No. 4350512 -0l
DRILLING Co.Lacive : TypE oF Rig Bucket
HoLe DiAMETER —2O DRIVE WEIGHT 3700(bs to 27,7600 |bs £ 55, 1400lbs e 30"  Drop _ 12 1y
ELevaTION Top oF HoLeX34 Rer, or Datum _Nean Sea Level
» S wl E N2l s
o w = wo | = x| «n GEOTECHNICAL DESCRIPTION
T | = 8 w zol L.l >= 3-
e W ES e 25 | S ) Egll GEY <
w < - — o Mo == | an
s%lg7 | E = |"&| z [22| 55 |Loseep By 33/ RH
W E &= = < | <~ [SampLED BY RI/RH
9 =k SnnhaqLEomahon s
I e T = SM OfFwhite, o\amg demse 6IH' €ine sandstone ; root zone ’toﬂ/z L
ARy ﬁ:N%?‘W lower port has ed om!\a’nm Yawing.,
.-.. " '-... oy %tha‘b(;ovm T d * {: - d -
¥ Dark gray, damp, har claystone - very fractured, bloc
= ct blebs 3(-' jalcmw() carbona’re vpto o +lm¢Yk h u
— €6’ red clay clasts opto 3" foney, hard, dvekile.
: Lol B ML @7%', unite, domp, ard, very clayey Fine sandy siltstore, 7]
.-'. C; adaliong - . L
) l C @‘5‘, dark olive brownldm[s’)lbhc) ~2! Hhiek
10— —“-C NSQS—(EoN w SM/ e W\m\'e dam Vezn’ dense 5\“‘\1 $ine Yo medwwm Sar\dshne; vpper
= TR = - Y2" ved. ovidized s‘i’almnci ||
L _J
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(g [39]129 ) B
E=5: NGOE @l discontinuovs c\m‘ “eam. | |
LB U-loN
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i et ¥ B
o T
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5t ] GL. @7_‘{ dark olwe brown  hard, claystone ; blebs of calaium [
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“ Bu‘zt;‘:mi - -
7 7 fesenduteha S @2 white, Jam dense, stk dst b 5
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T e Wy |
s 10-15 =
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v
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GEOTECHNICAL BORING LOG

DaTe__H/IB/85 DRILL Hote No, _LB-2 SHEET X __oF 3
ProyecT__Weese Croperty ProuecT No, 43505(2-01
DriLLING Co,barive :  Tyee oF Ric Bucket
HoLe DiaMETER —20 — DRIVE WereHT 37100Wos t0 37 2600 Vs fo 55 1400 s 080" Prop 12y
ELevaTion Tor oF HoLeX®4  Rer, or Datum _fNean Sea Level

o =) - = W 5,;’“.

w =Z |wol|l 7 |2 ]| 25 GEOTECHNICAL DESCRIPTION

T 8 L zo | Cu| 3= 37

=5 = Q@ w oL | 5| Rz | OO

] i - —a |8« | 2x| 2 )

= = = & >~ | 22| 25 |LossED BY SJ/RH

<TC [+ Aer-1 2
« = 1<~ |Sampep By . RT/RH
30 TERIE Sanhago Formation:
| 7 1Y {0, ko) S\ Whtte Yo acoy, darmp, very demse, s&\hl fine Yo medivm -
ga;&phne,, massWi. .
- - 0, seni - emented zone .
Sm/CL @‘50‘/7_" brown %o qray wherbedded SOJ\A‘_’;’*OY\QI si\‘(s’m\r\e,ond Wl
-] - c\a\‘shme; 2% Paick ]
- — 034" owdation 5+omm(3. ]

35 "= - -
— :: :.- ' —1 ’ 1
=i = @37 becomes coarser sandstone. a
" | | @39, lightly cemented zone. )

R e S N 0
| Wese — =

o eww
—“.;b.-__.. B:N4YOE — @L{']_'/' . . " . =
g 7, oxidation staining continuous avound ‘eoring,

Hs - —-‘ s | i1s ey, ncreasing sVt and clay confent sand gty coarser. | |
. "' i 3! I ' ' @H4E', becomes finer qramed. |
bk I § 04| 6" Huck cemented zone. |

o use |
50 $-lONW cL Brown, moist, hard sandy claystone..
i HCS: NS & =
LW
< {n= C'.%\'adaﬁmd I @53'D|5covﬁ‘muo\)slbcn*on'\Hc oppearing \mq\n ang le. -
T cloy seam.

55 _-_: & SC OFF - white, moist, very dense clayey sandstone ¥
AT u I
-'.."-' T3 o - vy ) .

<. _-:C‘.%I‘ada"lon\l SM €57 /L) Os(o;q To oqwu‘m'*'e Id@ﬁSQ' silt Sdnd‘é*one_"
o L massive’ o apparent bedding'surfaces, N

60 ‘: "—"‘ c:unlola\"\og 5 v
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Date_H/

13/85

PROJECT \Neese ?roper'f\/

GEOTECHNICAL BORING LOG

DRILL HoLe No, __ LB-9 SHEET _9

DriLLine Co

Lou“\vc

ProuecT No, 4850512-01

Type oF Ric —Bucket

HoLE Di1AMETER —30O" — DRIVE WeleHT 3100\bs fo2T, 2600\bs o 557 1400 \bs 100" Drop — 12y
ELEvaTION Top oF HoLeX34_ Rer, or Datum Nean Seq Level
oD ) [ t uJN U(/);/\.
o e = | we | = @ | < GEOTECHNICAL DESCRIPTION
= | ([ 2 w o | 2. | 2| 37
=B|E8| £ |23 | 2. 8L 28|
au-{g| £ |FE |=5 o= | 22| Loseep BY S3/RH
Sl = | 3| 2|E |F8&
S >~ | SAMPLED BY RT/RH
LU e q 25 Sanhaqg FBrm_hon 3
ol = CL Dark ol wc ex\‘ shﬂ" to hard da\'shme. masswve, |
— —= c,ohc.cn al r«c!rurcs slonal marwsanese o%l %Ya\mv\ﬂ
== r\eue\oocd on ('md‘m-ese
Soas SM OFfwhite 4o hq'lﬂ' gray, moist +o we{-l very dex\se‘ $\\’(’Y
Mol ~ sandstone. =
_/_\: givetical n CeH, large open fractures, wet [
65 —=7 - e
@66, rapid qroundwoter s ¢ Lrom open fractures |
y “\'{' i ? vpto ‘e \S: e% B i T
5 "' . NGOE B @614, continuous breceiated zone B
S e L - -
—1:— ‘Tf.; r B
Lo = _‘__ i cL Dark olwe gray, damp, hard claystone.
== A N
5 %0
Total =713’
: | Geo\of)\call \oc‘c‘«i to W —
9% i Skl Sas L
30— — 3
- — =
35 .
2
90

S0SA(11/77)

LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG

DaTe__H4/19/35 DRILL HoLe No.

LB~ SHEeT_ L oF.J

ProuecT__Weese Q\'ogex('\'/

ProuecT No. H3505I12-0i

DriLLING Co.Larvie : Type of Ric —bucket
HoLe DrameTerR —20 DRIVE WEIGHT 3100 lbs fo 27 2600Lbs fo 55 00 lbs 020" prop _ \Z gy
ELevation Top of HoLe £ Rer, or Datum ffean Sea Level
« s | ] B ol &
o o = |lowo | 7 |z | Zs GEOTECHNICAL DESCRIPTION
T et a w z0 2/ = g =
=l Zo 2 oM w oL ZUu | =z | SO
a a9 = el RE| ni o)
abt- & ’<,: = & x |23 | 5= |LocseD BY RH/S‘J
v e i = = | <~ | SampLED BY R
e Sanhage Formation : ‘
S @ 1% sm Grdy to white damp, demse, sitty fine sandstone 5 weathered ||
w m
5 g vy @ [ | || Cond R ERG sy Oeplones o exidtned wiehell]
— c,n‘\lm;a)({oml —
e e Gray, damp, very dense, slighly sandy siltstone fo cloystone;
[ ey £ NSDE | cL w\{»?\ reqular, discontinuovs e oxidized stained searns |
k s AT ugfo '/z'-Huck‘ SOme s‘\'ez‘;l\‘ d\pfm(} 4o the \/\16’.5;4'J \")‘f’o 16"
- p—— ] \ . ' -
ok SM 6‘2‘5“? cemented zone of pink fine sandstone discontinuovs,
|0 I = calciom carbonate Silled Cractore. |
et ! B cL €10, dark olwve qray, vevy stift’ claystone ; 1'4hicK .
- i ¢ gradabiond| — ’ ' ]
=z e mL €Il siltstone becomes friable .
= C:‘(NA«’!;MA‘ B sm @122, white fne sandstone., |
. -] B
5 _| _ __ . N3SE @15, pink stoned zone.
':(f;—(;, Jr O q 8 |13 78 | cL || Dorkory do brown, damp, hard, silhy claystone.
=z.2 y i
=2 onddlating Ct/mL @19, Zone of ved cdlaystone and si\stone; 2 faiek, E
S =g, EW ] SMfer @ 19" Tnterbedded sandstone and claystone,
3-12N -
i-lg:nsE A 1
4 HNW il
=2l ool ol CL €172/ brown claystone layer- V" Hhack. -
CE cropreraly L— SM €23, unike silty sandstone ; massive. )
o e || CL €25 darkbrown claystone 5 2" Hick, =
X 5 :_ ‘.a\}“’ \ ‘f ¥ 3
| © redahons ] mL €26, dark qfoy  siftstone; micaceous, 6" Hhick. -
a cL €728 cemented som% day U Hick. L
)| Sm €29 white sandstone ; well cemented.

505A(11/77)
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GEOTECHNICAL BORING LOG

Date_4[19] 35 DriLL HoLe No, __LB-3 SHEET_ _ oF 3
ProJeCT__Weese Property ProuecT No, 4850512-0l
DRiLLINg Co—Larive : Type oF Rig —Bucket
HoLe D1ameTer —3Q DRIVE WEIGHT Ibs fo & b 1 Drop — 12
ELEvATION Tor oF HoLeX94 Rer. or DaTum —Wean Sea Level
- > e (/;r‘\
w —~ I
. o b Luzo wo | 2 |z | % GEOTECHNICAL DESCRIPTION
ol To = aw | 32| 2+ | 2| 30
a Wl s = e s WO ni %
w —
Hul=| FE O |FE ||e|g | 2% 35| 2 RU /ST
= = X £z |28 5= LosGED BY S
T = SAMPLED BY R
OF —
o [Grevehl R (123 195 ﬁan\‘iqae Fgﬂnahgn : _
4= L Dark dlwe brown,domp, hard, shightly sity claystone.
= Il
-7:';_‘,:.:.;:5 - €33 several blebs upto 4" of calewm corbonate.
ST L
i R I
— :‘:;,,__ —
= s undulatuel
e 3C White, damp, Very dense 4o hord, clayey sandstune; of contact
o - zone of oink o aining.
.~ :: ‘(mineE =
: --_:: Bz—“‘,tSNW )
- g oW = €40, cloy content increases.
el 553“‘\‘("“3
PR e
e S —4 Cl. @42 dark brown, claystoney 2" thick.
DRl 5c e4a ', sandstone becomes dark orown.
cL €44’, Yun day seam, Crackure pavallel Yo seam filled with

calciuw carbonate.,

0fgn 11219 [ B4 [5Mne €457, white to gray , moist, very dense silty sandstone to [~

sandy Siltstone ; Shqhily clavey.
@Yt ‘becomes cobrsex & nAs‘\onje.

o
T T W ]

“Nes:niow ‘
Z| dswE JeL| | @47, interbedded sandstone ond claystone; \ocally clay-
- | BiNw0oE stone |s crushed, &" thick.

_1

\ll]'ll.l'. L) T L)
'll '

1

l'
il

ISNW CiL, €43 aray dm‘sfone.:. ewented.

C Neok €49 fractre, Yie" Buck, qypsom Filled.,
15N
s Naofw @50 woisture content increases fo wet,

16-20N

Il
|

lf“
1

1
|

1
it
[

.I'l_flll
th
11
1

@5‘72: brown clay seawm; ‘/q"-anK' a\omj \)eaums'

|
|

|
]

:BiNYSE
| ISN
=] CzNIOE

RARLY
7

[

i) 5N CL/SQ TInterbedded dark aray Yo brown, silty claystone with

2 sandstone
il i SC White, wet dense sitty sandstone.
=% | || et herdy it gppsom nfilling, pok

A

£0
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Date_H/19/85

GEOTECHNICAL BORING LOG

DrirL HoLe No.

LG

SHEET_3 __oF 3

ProJecT No.4350512-0|

ProJecT_\Weese Qroperty
DriLLING Co,—LlC\VE

Type oF Ric fucket

1
HoLe DiAmMETER —20
ELEvaTION ToP oF HOLE&

DRIVE WEIGHT 3100 \bs to 27 9600 Vs to 557 00 Vos o 30

Drop i_

REF, orR DaTuM

Mean Sea Level

IN

N~

ol
SN (N [ (S 0 0 - I . S Sy - ]ji-iLl I e L F

- > be
5 8 é m§ w'é E '%J‘_: 20 GEOTECHNICAL DESCRIPTION
FHElTo = aw | 32 S5z | 00
sE|E8| E | 8% |g|8E| 28|03 -
SH1E 1 E = |78 |y |2%]| 52 |Loscen By R/ S
w E « = < | <~ [SampLED BY R
v, =
e 4.2 112, Santiage Formafion : '
A 1 1o 2 1 sm White damp, very dense, silty fine sandstone ; micaceovs, |
s ai s €£055 Deddn o
€%, glight bel\mj of he hole, becomes MASS e, s\lc‘H\\j B
cloyey.
s ghar , . B
Wil G cemented zone, 212 ek, n
i . 0 06y’ Seepage Wvough vertical fracture slow, o
ixaia @66+06T) pumerous Wugh angle, polished, clay sufaces, |
el cse)nelmunj d‘\x&mo} novth. _
mYCl_ Dark })mwn,damv‘ hord | silistone and c\a%s‘l’one,.
@(,CIV:L' diskurbed zone, 6" thick. [
g 178|152 Sandsfone.
Total Depth = 72° :
- Geologichll \oﬁrled Yol |
Se e ap 66
- Rack@\led W4[1(8s 2
15 — -

SO0SA(C1H/77Y
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GEOTECHNICAL BORING LOG

DaTe_3/21/85 DritL HoLe No. LB-Y SHEeT 1 oF_2
ProJECT_Weese Progerty ProJecT No, H850512- 0l
DriLLING Co.Lovive : : Type oF Rig Rucket
HoLe DiameTER —320 _— DRIVE WerGHT 3120lbs 13176 25 bs Drop LT
ELevaTion Tor oF HoLe£21_  Rer, or Datum Mean Sea Level
w ) = C uJN z;;’\.
o o = | wo'|l & e~ | < GEOTECHNICAL DESCRIPTION
I o= — S w O =W ok - -
=l xo = Qauw ou hol|l Bz | oo
& L"LJ EES — EE n—l. pEI x | ,o 4 E _
S5l g E | &|x |28]| 5= |Lossen BY RLW
W E i S | 2| < [SampLep BY RLW
O—— :
i | SM Mediom % ay brown very moist medium dense, si Ity fine |
e sand ; scattered clasts of densé s Ity sand ur"’c 3" dia-
i=| ¢: ondolah rgg,j&r coots and rogtlets,
1 and abru CL/ ol o ¢ ‘ ]
'T 3 ] CH l Very dark brown Nery woist, firm, sl\c\\'\*\\s Sm&s c\mj_- 1
: ¢ un&;’m 2;“? j_j.\q\n concen+r¢+lon of calcivm carbonate blebs,
@t M LI ht brown very moist to wet, medivem dense to dense,
carsihbing Il ve-?'q s\lty Flne?mé armal burrows,
e L L. ot aray To off-wiiTe, very Mottt wet dense Sy L
ANl NsBE SM\ \ne S é h\o‘t\ Qrod’ureé th\ hairline to V&' wid
G |2 NEoE s Fractures are ste \pgm calciom carbvna‘re -
B W B dff"o;‘la °\°“'3 majerity of Frad’ur Sitacas,
& ? 9‘3 yer a?\A %twnawd‘e.r seepage ) sevexal apllons
e L ver mmm -
: ': @ W4 223|139
i PANIT 1
A== 747 uonw q cL Medivn brown to ol\ve ee.n ,very maist, shff +ovcr-1 [
Z-@- }'W slightly snlf ' distorbed | contains blebs
- = 2 caleivm car'\:o p\'e - '\'\;\:.K  Dumerous eheors.
3 L Medivm brown o olwe feen wet Firm  slightly silly cla
?3 5‘3'%7“5\3 @ || J c crushed and very A\s’tor\?e& I ENY L |
p s =
_E===lgs: NoE @\6 Rup Yore Surface - continuous, vevy polished Ye to Vz%nck -
-.__—-—._'_ =" oW CH ! ohwe 3reen very moist o wet, p\as'hc 1\«1 ;eom
B | mg_u_tmjm » : don
el 52 | Florown arau , weist +o very moist dense To ve se, |
gl Sm stlky#smesom\ o ‘1' " "
20700 -
4__ 286 H#.2 (158
4':,"7 - SM Light yorown very mast o wet, dense. ko veny dense, |
(5] Loy silty 3« sand sfon e 3
1 i —
i v
30
SO5A(11/77Y LEIGHTON & ASSOCIATES



GEQTECHNICAL BORING LOG

Date__4/2)/85 DR1LL HoLE No, LB-H SHEET__Z2__oF _2
ProJECT___Weest Property ProJecT No. 4850512~ Ol
DricLING Co LN‘“{'C ’ Type ofF Rig Bucket
HoLe DiAMETER—39O . DRIVE WE1GHT 3700 lbs fo 27" 2600 lbs fo 557 [400\bs fo 80" Drop 12 IN
ELevaTion Top oF HoLe23%"  Rer. or DaTum _Mean Sea Leve/
0 s| |E &5
O a = wo | & x| <n GEOTECHNICAL DESCRIPTION
L ol = =] w Eg) D= | d -
- TO M oL z |l ez | Go
5853 £ |22 |ax | o8| 2B oo
S| g E = | &|x |22 5=|Loseep By RLW
w E N = < | “~ | SaMPLED BY RLW
0 T T
L 3|13 Sgniman_&mm
B D 3*l H b Fijram Ll 5 (-5“ \arown Vcnj wmoist o wet, dense 'hveq dense, |
e in€ sand
—Z_:_:_:‘ W cL Medivm olive aray moist, very stitf silty cloystone,
3523 - -
= - 2 - SM Mottled olive,red and medivm brown ven\ moist towet, |
Zoml dense o ven\ dense s\ \ty Sine sandsh
L 'l Light larewn, very moist Yo wet, dense Yo veny dense.
- L] S silty é\nz Yo met\wmssam\b\'mc— 3 ? n
4O =
_J.':.: L! ! 2%" 1252 | 10-3
o (2 5
SO-—- : I -
bot v
Total Depth =53 ,
- £ GM\ ogical \o%e& o 25 -
Seechye 3 7
5 — - t:w\n ow i
5 Backfilled Y235
|
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GEOTECHNICAL BORING LOG

DATE___HY/22/85 DRILL HoLe No, __LB-5 SHEeT__|__oF_2
ProvecT__Weese Property ProJecT No. 4850512-0I
DrILLING Co.Lorive Type oF Rig _Bucket

\J - , -
HoLe D1AMETER —30 DRIVE WElGHT 3708lbste 27 2600 Ibs foSs” 1400\s 10 80"  Drop 12 |y

ELevaTioN Top oF HoLeXl08  Rer, or Datum _Mean Sea Level

% s | lE ||
o i = | wo | o x| <n GEOTECHNICAL DESCRIPTION
can i 8 w =0 | L Si= |l o -
FE ol To 2 /M w Gl | S5l ez ] Gu
i) o PE |8x | 2o 28] 2o R
i E | &)z |25 2= |loseed By LW /ST
@ = = | “~ [SampLED BY RLW
W _E
O— = Teesol: A
T SC | | Medium brown dawnp, dense, very clayeu Fine sands |
P roots and ron%lar‘i"s,\?e‘:“n\? scatleréd %paue\ Lided e u":i‘o
= et "\ diameten e
5 ﬁ—__— c-.%rcan.{‘iwt'l e"’ > A B
B ko ncient Lands\ide: L
SM Medivm orange brown, damp, dense, s'\\{-l‘ fine sand;
rare cobble sized clasts upto 6'in diameter, occasional
Cip-up clasts of brown clayey sand upto 2" diametes;
raassive no apparent bedding surface’s. =
@9’ dark araw, moist, firm to sl yery silty c\a seamy|
ML co;d-iéwovﬁ, ‘!’.ksl" Haic.k: aundant calcliumwcarbonyd'e v‘éms

*hroqq\nou'x, 5\'|qh+l7 vemelded “P?e“"““‘-e‘mdfxo.‘\e\\s
107.1|120-6 lawinated

Light +o medium qray, moist, Firm, very Fine sand
3\&-; slight\ m"&c.ﬁous, moderate rnr;\-easc " b
sand’ confent with degth.

SM Liqht o medivm qray ‘m>ois‘!'. dense, very silty fine sand,
@\¥ and \'-l', two discontinuous concre\‘ionaﬂs nodo\es,

cu @15.5 . medivm brown,moist, Fiem fo sYEE, cloy seam;

remol&e&, \aminated with numerous shears and go\ts\nel
surfaces, underlain by " thick olive tiree.n sithy sand,
overlain by Numerwus discontinuous contreti onary =
aM noéu*le.s. 5 2 e 3
Light araq, meist, medium dense; silty Cine Yo medium sand:
m&u?ou?\.- triable, contains \\‘:‘\ anqle Grack‘ures )

with ha’w\mﬁo V&' wide openings,

cL @\q 5: discontinuous \" thick lense of brewn clay pads,
continuous around Yhe boring,

@22, becomes wet.

' NESW cL @23, abrupt change Yo £ 1" thick continuous mediom
o \NE ? brown,?wr&, c.\a:\?eam; \aminated  at base of the cla
seam 15 a slightly Zo\ishedlmodm"ehj sheared clay
3

seam, watex seepaqe albove cloy seam.

W ] ) T ) [ " A e e i) e D N DN N [
(&4 (®)]

. 2] ¢s: undulating 7] 1054 234, Gl ‘Mediom orown qray, moist fo wet, stiff, silty clay;
== [te NHW moderately laminated. =
-l SSNE |

i . @75, continuous olive areen clay seam : Wianlu polishe
R °°'“£‘7?5 SM and ;hzared‘s\'v'\a '\or‘\ss are “:I Al &ic&'\(}m'snc\sere &
R concretionary nodules developed adoove clay seam water |

gt ,.,,.,,;‘,\‘,.\-'.\1 seepaqe. PN c\a\lseam.

7 - 4o NIZE ) . Ls

ey N TavW e, ' 40 2" Phick medivm brown  continuevs \aminated

30 SO En ¥ clayseam, ‘

505A(11/77) LEIGHTON & ASSOCIATES



DATE L‘/ZZ/?S’

ProJEcT__Weese Property

GEOTECHNICAL BORING LOG

DriLL HoLe No.

LB-5 SHEET_&_ oF _2

ProJecT No, 4850s12-0l

DRILLING

HoLE DIAMETER

Co LC\\"‘V e

Type of Rig —Duckef

20"

DRIVE WEIGHT 3200 lbs Yo 277 2600Vs 1055, 1100 Ibs to 80°

ELevaTion Top oF HoLeX!08  Rer., or DaTtum _MNean Sea Level

Drop — 12 |y

w - z B e~
o bl 2 |lus]l s [2.] % GEOTECHNICAL DESCRIPTION
E |z =) w zO 2u | 2= J°-
EolEe| 2 | 8w | &S| Bs|EE| oS
w — —§- o
aie ‘%_1 E }_%: mé = 5% '32 LoGGED BY RIW /ST
W E - = < [ | SampLED BY RLW
e , Ancient Lardslidg .
- Zgcrunddating J SM I\'ﬂed,ium brown gray maist o wet stiff, sitty cley j moderately -
P amingted.
A ﬁ Medium oray, wet 4o saturated dense, silty fine sand. |
@285 340 4" +hick continuous olwe m Naminated  clay |
i@ seam ; mforevr\olcleA one prefexved ace. 4
B L Medivm aray, wet, stiff] clavey =it slightly fine sand
- M c\\sc::\hn?;ou‘js :voncrdlcnac\:\;\zw vles ’o.bo?fe and below Yi
contact scaltered concretionary nodules *\nrwq\nou'\’ B
g M @39" %' to 2" thick ,continuous brown laminated gtiff, [~
2 e unduletiing cL I P\Ad‘lc c\ausseam[rupi-ure surbace s one pre‘?«m-e& surface . -
| to E-W,
% Ha SM Sag‘\‘mag Formnation : b
SWMIB  |iz¢.1 | 123 Light Yo medivm aray, wet| dense 1o very deme, ilty fine
Sano\s\‘one. y @\ightly mtmccous [
3 i €47" light to mediom wet, very dense, silt fine o,
Lo opedetiongl M w‘:edliw\:\ sandstone ; s\;\\\r\?\\j m«cqccous apprmv?nd-u, B[
et NeOE i thic
] A A SM Medivm qray , wet, dense, silty Fine sandstone,
¢ grodetional | mu @‘-iL" medivm brown, wet, very sﬁ“" sili’s\'one; I"thick, |
ca(odd’nm\ ||
L am m'jwm aray brown , wek, dense o very derse silty fine
San 5 ne, —
h —
— o ‘::.:-E. 1 -
& s
4 dlb 129.9 | 11-8
¥
Total Depth = 56
il - Geo\ \ca\\ e& Yo 53 :
M& nA 25’
] i Back(-\\\eB Y[22/85 !
60
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GEOTECHNICAL BORING LOG

Date__5/21/85 DriLL Hote No, _£B-6 SeeT | oF_2
ProJECT_Weese Property ProJecT No. 48505120\
DriLLINg Co.—Larive . ' TYpE OF Ric Bucket
HoLe DiaMETER— 3O — DRIVE WereHT 37001bs to 27,2600 \bs Jo 55 1400 lbs Drop — 12y
ELevaTion Top oF HoLeX72” Rer, or Datum — Mean Sea Level
» o — - T 8-’\.
o = = | vwo | 2 | <»n GEOTECHNICAL DESCRIPTION
x = a w =0 | 2 S| a7
ol To = M w ol | 55| =z | So
o w ao — o [ | | a0 w =
T = o |acx —= | s
sl g = uJ 22 | = |LoGGED BY Rew
s} = &b =g |=8ls=
W E = SAMPLED BY RLW
=TT Ancie andslide :
- - SC Medivm fo dork brown, domp, very \sose to \oose, ve
clayey fine Yo mediom sand, scattered svorounded aravel [
o L sized clasts vpto (&' in diameter, roofs and cootle®s, |
o {c: undolabing L -
cL Vark brown moist, firm fo stiff) v sano\:a clay » minor
<l H toot development, small gravel size clasts vgle 5"in L
\ameter
5 " ks
g ' H Medi 3 a wotled off- ik it ¥
edium prange orown and YNotie =wmie ors’ o
= L] oM wet loose, <ilty fine Yo medium gand; pods "q}no“'- L
white silty fine' sand vgto 2" in 3’\ame er,slightly
- D H mMicaceous, : =
= ¥
o ™ G ML Light olive areen, molled medm olive and dark brown,
10 —] very moist 1o wet soft, sandy s\t : rip- vp clasts of |
| 'Pus‘n darR orown sandy clay and o&- white i\k{ 5oml',. b\ockﬂ
& Yexture, calcium”cartonate veinlets, \ocally stained
withiron oxide slightly micaceous,
X B 1
- @13 4o IS numerous calcivm carbonate n-filled _
voids upte 2'in diameter,
] c: andulating q =
|t
%€ Medivm arau, mollled off-white and orange orown, wet |
W o Yo very w%e‘i:"\cosel sitty \ﬁ'n.e. o medivm gﬂn .
i B
N ciyeny, r
—Lw _ WXu\Ams = g ML Medivm olive qreen, very maist to wet, soft 1o firm sli h-H.‘“
_f a2 sandy silt ¢ ver'y blocky \ocally stained with iron oxide., -
. L @I numeravs calcium carvonate pods vpto 3" in diameter;, |
modevate groundweter seepage.,
O— :unddeti
2 ciond "3@ 2 E%%‘:d ? SM Li :‘K\‘f aray, satvrated, medium dense s\ Wty fine to mediom
M sand, -
Cs/RS ! ’ .
i undulating, 4 @720 very rapid aroundwater S age some caving \n
\\? T v ? % eﬂ"? 3 L T 3 \ e
[ it || his zgn'é- )
ﬁ;‘;’é‘%b @215, medivm olive gray, e 4o & thick continvous |
o : | J' clay seam [ ruplure surface ; straited, laminated, plostie, |
5— — < Santlags formafion , |
2 S| sM Medivm gray ;moist, dense, silty fine Yo medm sandstone -
B || micacens, enl assive, no apparent bedA'\nj surfaces, ' |
I czundu\n’nn; locally cemented,
£ +o NT2E, lon = , .
TN - ¥ M C 25', very rag\d groundwater n Qowing,
ENw 2 Medwm areen wet, dense Yo dense  silky fine -
7 . M Sanclﬁ*‘oge * yhicace ous, v Ut
. = Very \ight oray, wet to saturated demse silty £ine to q
30 iy M J, me 'wré\ s?nda:’mn&;m'\mcems.' S TIn

505A(L1/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG

Date__5/21/85 DrILL HoLe No. __LB-G SHEET__2_oF _2
ProvecT_Weese Property ProJecT No, H8S0S(2-0\
DrRiLLING Co.—Larive Tyre oF Rig Bucket

1 ’ I ’
HoLe DiamMeTER — 0 . DRIVE WeleHT 3700 bs 1o 55 bs 1o80" Drop 12
ELevaTioN Top of HoLe£7Z  Rer. or DaTum _Mean Sea Level

w hy z uJN U;A
© a m§ wo | = < %u; GEOTECHNICAL DESCRIPTION
EHl 2w = @ w &2 | zu | BE | o0
] [l R W= (= po t 1
sl g E z | &z |22 55| Lossep By RLW
W . =S | 2|7 [SampLED BY RLW
30 rRRER 3 3 4 Sontiaao Formaltion
Vbna hight qray, wet +o saturated, dence, silty fine to
medivm s t . QUs, : .
=t SM Medium olive, very maist, dense o medivm dence, sitty
fine fo medivm sandstone ; micaceous, contact with
2 overlying unit is slighty cemented.
__ +qradational =
% ‘. Ll | SM-ML Medium 1o dark olive, very moist fo wet, dense to
- hard, fine Sandy siltstone to silty fine sandstne; contact
with overlying onit 16 moderately cem ted.
_
4o cemonted | €40, cortinuous, £3"dhick cemented \ayer.
VINE P Y - 17
— {NISE -
15 ¢ NA‘\;N D CL Dark olwe qreen,very wo i1st, hard, sitty claystone.
=
50
SH 2 |
Total Depth =51
- - Geo\og‘\mr\g \o«iﬂec\ toH9’
Seefnje at’ 17 ondl'ZO'
e s Water™table at 25
Coving at 20
< ] Backfilled 5/21/85
55 ] -
&0

S0SA(11/77) LEIGHTON & ASSOCIATES



DaTe__ 5 /21/ 85
ProvecT__Weese Pm?er{y’

GEOTECHNICAL BORING LOG

DriLL HoLE No.

LB-7 SHeeT__ | oF_2

ProJecT No, 4850512 -0|

DrRILLING Co._Laxive

Tyre of Rig —Bucket

A%
HoLe D1AMETER — 20 ’
ELevaTion Top oF HoLe£354.

DRIVE WEIGHT

00 £ "Joolbs 680" Drop 12

REF. OR Datum _Mean Sea Level

4 S — - e 8-"‘_
o i = vo | o x| < GEOTECHNICAL DESCRIPTION
= Sl o 2 @ a2 55 Pz | o0
o ]l ao | b L | W | QAo w w -
w W 23 = —a | A == e RLW
= & - = &l > | 22| 5= |LoceED BY
= <C w 23 S | 32 RLW
W E = SAMPLED BY
B Topsoil:
I = cL Medivm brown, mo'\si" stiff ve sondy cla 5 vools and |
| cootlets ! seatteved gra.ve,\ and covble sized c\‘g:s‘\‘s.
¢:aradationh] § v B
J Ches S sm | Ancient Landside - , ks
edivm brown oranqe moist, medivm dense, silly
o = fine to medivm sand: L.
o ey ddodt || | B
S Light oranae brown To \ight aray, maorst 4 wet, .
- S mivm Xémse,\gl\ﬁ Cine 4o M(m sand.
v -—‘ }—-
_ i) @8‘J moisture contemt becomes wet to saturated. -
N i @4, Caung of saturated sand. =
O =
] D | %“H 2
g ame i Light ¥ o safurated, medwm dence silf
\ cay v we fate ivm aénse gi
- - Q M fire 1o Tt sanc\;ms\:qceous’. heavy caving.' L
- - @ (3, vapid groundwater s e. -
@ lgjve& hesavy cavin 'uns:ffﬂ log below +his clee“\,
1S - =l —‘;— very, rapi# grondwater eepage. B
= cL ! @lb, mec‘wmbmwm polished, sl’rmfed‘mhnuous,ch\‘seam
- | ray, moist, very dense si ine to medium |
s&i&s@ne‘gmuc&ce&s.“ ; / ° '
" i L=
20— 1
D 2 i 7
— _1 e
28 — - -,
. B " ar1 | |~ Medivm olive acay moist, very sTief fine sandu |
E ] ML Tedt m&c; ive acay moist, very sTiff, Fine sandy A
30 T !
S505A(11/77) LEIGHTON & ASSOCIATES



GEOTECHNICAL BORING LOG

DaTe_B/21/85 DRiLL HoLe No. LB-7 SHEET_Z oF_2
ProvECT__Weese pfOPW*\/ ProsecT No. 4850512-0]
DRiLLING Co.Larive - TvPE oF Rig _Bucket
HoLe DiAMETER—30 — DRIVE WereHT 3700lbs7e22.200 Ibsto S67 /00 1hs 10 80" Drop — 12y
ELevaTion Top oF HoLe X549 Rer, or Datum ean Sea Level _
%) = i B U-)r-\
) o =2 b e L&J’_: LI GEOTECHNICAL DESCRIPTION
CElEg| B | By |5 | &5|EE|ce
w — o= (e
S - E R z 22 | =2 [Lossep By RLW
W E < S | 2| < [SampLep By RLW
20 —— 1 rma
ST 3 mL ‘
F5Es 9 I gl\ﬂ Sl‘i'lo:; orlv\\v‘/:a éézusmmsi' very st Ff fine sonc\\s "
i u Tofal Degth = 3 .
Geo\03 \cally +\o‘%3ed Yo 15’ i
T Wa?ggaiag\ at 157
= u Coavina at q and 12' t0 15’ —
o Backbilled 5/21/85 i
< L -
| i
_ ¥
40 T §
= — —
=) q =
N L -
—] ——1 -
— D —
- -
-
o ] L
- ] L
T |—1 o

50SA(11/77) LEIGHTON & ASSOCIATES



Appendix C (continued)

B-1 and B-2

Small-Diameter Borings

From:

Leighton and Associates, 1985a
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ir

"Y

Project_Weese Poperty

GEOTECHNICAL BORING LOG
pate 4/ 17/85 Drill Hole No, B-| Sheet | of? -

Job No, 4350512 - Ol

Drilling Co. Morrison

Type of Rig B-53/Rotary Wash

Hole Diameter Y" Drive Weight (40 \bs prop__30 in.

Elevation Top of Hole + 30’

Ref. or Datum Mean Sea Level

>~

(¥} 7} .
= Se| B 2ln 8 oo |e §: GEOTECHNICAL DESCRIPTION
20| 88 5 o Z|F8|Bw| BJIA
R - LQulom |dulRg|lUow
2a| & g gggs S Al v 8|7 +|Logged by RH

[ | = | & ~|E |28|32|sampred by__RH
(o = imem—— ° :

vyt
A
||'i
[NRARN
|

\
L

]

!

[FUNLAT

H) |i|“]‘1
W
]

o
|
lll
II,
I
=TT

1 1
Tn'l/ﬁ
|
s

I

Z
o LS B -
e L,!. "

e Ml 2L
., 2 3
10— =
n-aT
R -
KR
--s':‘ - -
-~
_—;_'-—.: -
-~
_A-'_.—."_

IS 4= ~2 il

—_— e it
(=

e 1

== =
P, T

e F =
g

£‘8
gl
]

e
-
-

45, e ofd 19

q2.3

{09.9

924

joi. |

9.2

CL |Alluyium:
Light brown, Aqu, soft clouf.

319 CL/CH Dark qray Yo b\af.K‘mois\',s\-iG“ c,\ouj 3 nUMerows

roots and orqanics.

%9 CL/SC \!arxi dark aeay, mois{" SY\W' sand“ c\a% Yo
c\at‘e% Scmc)s._

@IZ', becomes hardesr Ar'\\\mc]. d
324 | cL Dark oljve qroy moist ‘o wd‘l sh‘qw' sandxi dan,.

e Dark brown Yo black moist, very SHQ(:' 5ana\1 .
H clay 3 numerous vootlets, L

@’ZZ’, becomes hardex Ar\\\mcj. ¥

4.7 |ML Mottled \ight 40 medivm brown, maist, very shff)
Cloyey sitt; shehtly sandy, micaceous.

Mottled mix of olivebrown to qcay, moist very stiff, |-
304 | CL | silty clay 3 numerous blebs o(qmlc\fum cméofﬂ*‘e,mrc’acw

S00A (2/77)

Leighton & Associates



GEOTECHNICAL BORING LOG

Date L\[ 17/35 Drill Hole No, B-| Sheet_z_ofL
Project_\Neese Vroperty Job No, Y$50512-0|
Drilling Co. Morrison Type of Rig B-53/ Rotary Wash
Hole Diameter 4" Drive Weight \40 \bs prop__20 in.
Elevation Top of Hole * 30 Ref. or Datum Mean Sco. Level
5y
9 0 ol wlw |08 SCRIPTION
o g2 g L Sl 8 15 e GEOTECHNICAL DESCR
28| 88| 3 | 26|28 |By|dE|Ed
Lol s o 2 alz «|° ™9 8|~ |logged by RH
2 E° 8|y |85|52
I 3| =|& |28§|3 sumpred by___ @Y
A0—t—— :
= = Alluvivm =
= i CL 1| Motled mix of olive brown to qrau , moist,
1= = Very sHf, silty clay 5 numerous blebs of
af 5 w2 I colcivm carbonate micaceous.
’55;‘__:-‘:"; 7 1‘2 CL moH’I&l -\n"u'm-l‘#e(% ol'\ve, \)"O\M!‘\'&r"ﬁ c&(atand
=z n medivm qray moist, very stiff| silty clay;
-L:;:_—i i some clog an sanc\\j clay materia ,m'mor
=== ] omounts “of calcivm corbonate.
gt I R N (N K 2
4o ST 8@77 . 5&1\"(1030 Formation ¢
;_—* = L/SC med)um aray Yo w\ni*e‘do\m‘:l hord, anA\I
"___—’.‘_{-: 5§ cloystone | 5\'\0\\\’(\\{ 5'\Hy.
__:_l::j | @Lﬁ', becomes harder (&r'\\\mcs.
-::'_:"_—_-7': q n}’f’/q"
e
! 2 i Total Depth = 45"
- Piezometer installed to Us'
- - Groundwater at 2,29 measvred on 5/14/35
— -
- -

SO0A (2/77) Leighton & Associates
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Date 4/17/85

Project__ \Neese Properiy

GEOTECHNICAL BORING LOG

Drill Hole No, B-Z2

Sheet | of 7 -
Job No, H50512 - Ol

Drilling Co. Morrison

Type of Rig B- 53! Rofcxry Wash

Hole Diameter U4”

Drive Weight

e o P /
Elevation Top of Hole *35

140 l\bs Drop 30 in,

Ref. or Datum Mean Sea Level

> .
o n . o) o | 1~
= E - 2 21 ‘5’ " ; k! gw‘ GEOTECHNICAL DESCRIPTION
oo &3 =] o 20 |gw Wl
ag|e S SoleR [B0|2EID RH
Qu | O ."’j 5"&83 h"‘.ﬂé::u,:LOEgede
I < al |k |2§|33|sanpied by__ RH
ol D o, |Arfifical Fill: j
j g W Lisd | Dork olive brown moist stif€ clay ; contains
i i ~ chunks and bits 0’1’“ hard c\a\(sjrone ond (3\'0\{!5}\ "
* o 8 white Scm&\‘ ay. -
T=24 013 [25.2 :
S R I T S ¥ I
¥ (i ML Alluviom ¢ -
. . Black moist stiff very clayey oilt, Yrace of .
el ! t j VEIY Loy )
W lomsmimnd roothairs and oriamcs. ]
| i 914 [35.7 I
[Qrasppire sy §
F == i
)5 _':.— = - =
- .__~'_—— L] -
T+ 1 1
20— _—:‘_:__: 3? 30 CL Dark brown fo black, wet, very stiff, clay. U
1= i j
| S | . |
o) y E 15 cL Gray, wet, sHiff, clay ; minor omounts of
252 =5 sand. , micaceous, &
== 3] H o et Light qray to white, wet, very shiff, sandy |-
30tz 5]l 10 vy clay; micaceous, blocky.
L1 o
S00A (2/77) Leighton & Associates




Date 4/17/8s

GEOTECHNICAL BORING LOG
Drill Hole No. B-2
Project \Weese/ Oceanside

Sheet_’l_of_?_._-_

Job No, H350512 -0l

Drilling Co. YN\porrison Type of Rig B-53/Ro¥ar\LW05k
Hole Diameter 5" Drive Weight \H0 \bs prop__30 in.
Elevation Top of Hole t35z Ref. or Datum Mean Sea Level
> .
- 0 ol wlr [0 SCRIPTION
5.l 2w| 3 sloglm [7)25 GEOTECHNICAL DESCR
Ao | &3 a 20|32 [E§0|2E|0U
OO | K B 3= QA wno *|Logged b RH
2, (&) 3 =~ Adm ~ |- gge Y.
< 3| & |& |[£ 8|3 =|sanpled b RH
I W) a Qlwv — ample Y
30 -l = .
== I Ll Alloviym
i~ I.‘: L\c\h‘\' ofoy Yo white WC'('| very 5'\’}?(‘, SQ\‘\&Y
T i c\olu"J micaceous b ooky. y
ﬁﬁ:—_-:.‘— 7 @32 becomes very hard Ar'\\\m%« §
ac _F {;: bEl 24 Medwm red brown moist, very st €6 cloyey
NI 7 sitt with dlondant fine sand - micaceovs,
-~ — 7 q N ). -
-== Tl y With numerous zones of blocky, dark afoy
i = claystone and agay slightly sandy clay. g
1 ¥ Total Depth = 345 , 1
B | Piezometer '_\ns’fo\\eA Yo \Z -
40— L Groundwoler ot _l.lol. measufed on 5[|‘1[‘55 B

SO0OA (2/77)
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Appendix C (continued)

T-1 through T-10

Exploratory Trenches

From:

Leighton and Associates, 1985a



(LL/€) - v-10S8

s *
‘ot e

i

- oy

“4

4

N

S93BTIJ0SSY § uojydtoq

Project Name: Weese/Oceanside Logged By: RLW e ———
s PERTI
Project Number: 4850512-01 Elevation: %115 TRENCH No. -1 hi
e wn < ~ O
Equipment: JD 510-C/Trackhoe Location: See Geotechnical Map & z 5 ,\E. E%
. 4
LEQLDSIE GEOLOGIC S S el § B
ATTITUDES DATE: 4/23/85 DESCRIPTION: UNIT o o =
TOPSOIL
(:) Medium brown, damp, medium dense to dense, silty to Topsoil SM/SC
clayey fine sand; roots and rootlets, minor amount of
desiccation cracks.
c:gradational
; LANDSLIDE DEBRIS
(:) Medium slightly red-brown, moist, dense, silty fine Qls M
sand; jumbled, rip-up clasts of Tight brown silty sand,
very scattered gravel-sized clasts to 1" in diameter.
c:undulating _
(:) Medium red-brown, moist to very moist, firm, very fine Qls CL
sandy clay; high concentration of calcium carbonate
near contact, very jumbled in appearance.
Total depth = 12' No caving
No ground water encountered ~ Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall SCALE: 1" = 5' SURFACE SLOPE: 18° TREND: N68W
i ——t—— T o —— ittt t =4 i
1 1 )
s 2 L o
L L 4

T-1°ON HONZYL d0 901
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Project Name: Weese/Oceanside . RLW
e Logged By , ENGINEERING PROPERTIES
Project Number: 4850512-01 Elevation: 125 TRENCH NO. T2 - s s
Equipment: JD510-C/Trackhoe Location:___ See Geotechnical Map » z _% :\;E a%

@) .« - Nt e
GEOLOGIC GEOLOGIC i o c -+
ATTITUDES DATE: 4/23/85 DESCRIPTION: UNIT & = =
TOPSOIL
(:) Medium brown, damp, medium dense to dense, very silty Topsoil SM/SC
to clayey fine sand; roots and rootlets, abundant
amount of desiccation cracks with openings 1/8" to
1/4" wide.
c:gradational
%over'l')
LANDSLIDE DEBRIS
® Light to.medium red-brown, damp to moist, dense, silty Qls SM
J:N41°W;85°NE fine to medium sand; massive, no apparent bedding sur-
faces, jointed, manganese oxide staining developed on
majority of joint surfaces.
Total depth = 10'
No ground water encountered
No caving
Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall  SCALE: 1" = 5' SURFACE SLOPE: 22  TREND: N70°W
L —— i B i = ——— — —— +—+ ==

‘ON HONTYL 40 901
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S91BTIJ0SSY § uo3jydteq

Proj : Weese/Oceansid : s
Toject Name: . Reese/Ucennside Logged Bys RO ENGINEERING PROPERTIES
Project Number: 4850512-01 Elevation: +138' TRENCH NO. T-3 - ” = — o
Equipment: JD 45C-C/Trackhoe Location: __ See Geotechnical Map cn g_%’ ;;g- Eg
o) . — — R
GEOLOGIC GEOLOGIC i o c 4
ATTITUDES DATE: 4/23/85 DESCRIPTION: UNIT & a A
TOPSOIL
(:) Medium brown, damp, medium dense, very silty to clayey | Topsoil SM/SC
fine sand; roots and rootlets, minor amount of desic-
cation cracks.
c:gradational
(over 6')
SANTIAGO FORMATION
(:) Light to medium slightly red-brown, damp to moist, Ts SM
dense, silty fine to medium sand; very minor amount of
calcium carbonate stringers, weathered.
c:cs:N64°W;
11°NE N P . . 4
(:) Light gray to off white, moist, dense to very dense, Ts SM
silty fine to medium sand; high angle joints, calcium
J:N62°E;85°SE carbonate and iron oxide developed on these joints,
(approximate) at contact with overlaying unit is a 1/8" to 1/2"
thick, continuous clay seam.
GRAPHIC REPRESENTATION East Wall SCALE: 1" = 5! SURFACE SLOPE: 16° TREND: N
L :: -
L -t —
S SRR SPEE SR ———
i I Tl
5 -+ g
"Total deptm = 10° L B
[ No ground water encountered 1] L
No caving 1 &
- Backfilled|4/23/85 T L i

‘ON HONFYL 40 901
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Project Name: Weese/Oceanside Logged By: RLW ENGINEERING PROPERTIES
Project Number: 4850512-01 Elevation: +115' TRENCH NO. T-4 p — o=
Equipment : JD 450-C/Trackhoe Location: See Geotechnical Map : 3% é%
GEOLOGIC GEOLOGIC . o 54
ATTITUDES DATE:  4/23/85 DESCRIPTION: UNIT % °
TOPSOIL
(:) Medium brown, moist, medium dense, clayey fine to Topsoil SC
medium sand; roots and rootlets, very scattered gravel
and cobble-sized clasts.
c:undulating
LANDSLIDE DEBRIS
(:) Light slightly red-brown, moist, dense, silty fine to Qls SM
medium sand; minor calcium carbonate stringers, rare
cobble-sized clasts.
c:undulating
® Medium gray-brown, moist, stiff, very silty clay; Qs CcL
abundant amount of calcium carbonate blebs to 3" in
diameter near contact, 1" thick, continuous sheared clay
cs:N10°E;30°NW seam @ 9.5', very jumbled and disturbed.
(approximate)
; Total depth = 10'
No ground water encountered
No caving Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall  scaLg: 1" = 5' SURFACE SLOPE: 21° TRenp: N-S
1 J

+

-+

.

——
-_

—4

—

—-t=
-
-1

-
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Project Name: Weese/Oceanside Logged By: RLW

ENGINEERING PROPERTIES

(LL/¢) - v-108

S931BIJ0SSY § uojydroq

Project Number: 4850512-01 Elevation: +125' TRENCH No. T-5 - = = =
Equipment : JD 450-C/Trackhoe Location: _ See Geotechnical Map n 7 %’ ’SE' ag
GEOLOGIC GEOLOGIC h "e| Te| TS
ATTITUDES DATE: 4/23/85 o DESCRIPTION: UNIT & a &
TOPSOIL
(:) ‘Medium brown, moist, medium dense, clayey fine sand; Topsoil SC
gravel and cobble-sized clasts to 6" in diameter; roots
and rootlets.
c:undulating
LANDSLIDE DEBRIS
(:) Light to medium brown, moist, dense, silty fine sand; Q1s SM
scattered gravel-sized clasts, minor rip-up clasts of
brown silty clay, contact with underlaying unit has
abundant calcium carbonate blebs to 4" in diameter,
above 1/8" to 1/2" wide, discontinuous silty clay seam.
c:undulating : _ :
® Light brownish white, mottled yellow-brown, moist, Qls SM
medium dense, silty fine sand; rip-up clasts of brown
silty sand to 3" in diameter, calcium carbonate blebs.
Total depth = 9.5'
No ground water encountered
No caving Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall SCALE: 1" = 5! SURFACE SLOPE: 21° TREND: N88°W
4

-t
-t

-
-t
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Project Name: Weese/Oceanside Logged By: RLW e
Project Number: 4850512-01 Elevation: =128’ TRENCH No. T-6 LR
—_— = wn = —~ O
Equipment : JD 450-C/Trackhoe Location: See Geotechnical Map » zg% ~o4 B3
" o o° 0 Hy
GEOLOGIC GEOLOGIC 5 e Te| TS
ATTITUDES DATE:  4/23/85 DESCRIPTION: UNTT » 5 <
TOPSOIL |
(:) Medium brown, damp, medium dense, very clayey fine sandj Topsoil SC
roots and rootlets.
c: gradational
LANDSLIDE DEBRIS
(:) Medium S1ight1y orange-brown, damp, dense, silty Qs SM
fine sand; minor root development, @ 9' discontinuous
1" thick, dark brown clay lens, slight lightening of
color with depth.
Total depth = 12'
No ground water encountered
No caving
Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall  SCALE: 1" = 5' SURFACE SLOPE: 18° TREND: N
i3 4- gz =
L. P —

._
i
1
) |

+

| -

‘ON HONTHL 40 901
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Project Name: Weese/Oceanside Logged By: RLW -
TIE
Project Number: 4850512-01 Elevation: *58' TRENCH No. T-7 =
_— c wn ~ O
Equipment : JD 450-C/Trackhoe Location: See Geotechnical Map & :z_g el & &
3 Ie) o° tn H 0
GEOLOGIC GEOLOGIC Sl &l TEL T E
ATTITUDES DATE: 4/23/85 DESCRIPTION: UNIT A £, b
TOPSOIL
(:) Medium gray-brown, damp, stiff, very fine sandy clay; Topsoil CL
roots and rootlets.
c:gradational
LANDSLIDE DEBRIS
(:) Medium orange-brown, damp to moist, dense, silty fine Qls SM
to medium sand; high angle fractures with openings
hairline to 1/8" wide, calcium carbonate developed on
fracture surfaces.
c:gradational
(:) Medium gray-brown, moist, firm, very fine sandy silt; Qls ML
very jumbled.
Total depth = 8.5'
No ground water encountered
No caving
Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall SCALE: 1" = 5' SURFACE SLOPE: 10° TREND: N68°W
e ——— f—f=ifr—4 ——t—} — —— ——+—
= - —
: 1 ‘ / ..'_'...'_ : 1 4l
"MMﬂwﬂg
| L ]
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Project Name: Weese/Oceanside Logged By: RLW

ENGINEERING PROPERTIES

(LL/g) - v-108

S9IBTIO0SSY § u0Yy31o7

*ON HDNZYL 40 901

Project Number: 4850512-01 Elevation: *68' TRENCH No. 1-8 =
— == wn ~ O
Equipment : JD 450-C/Trackhoe Location: _ See Geotechnical Map 0 z_% ~2| B8
& o e W Hy 1
GEOLOGIC GEOLOGIC = "eo| TEg| T
ATTITUDES DATE: 4/23/85 , DESCRIPTION: UNIT & o =
TOPSOIL
€)) Medium to dark brown, damp, stiff, fine sandy clay; Topsoil cL
roots and rootlets.
c:gradational
LANDSLIDE DEBRIS
(:) Off white, damp, dense, very silty, very fine sand; Qls SM
calcium carbonate filled fractures with openings
hairline to 1/8", at base +4" thick zone of calcium
carbonate enrichment.
c:gradational ‘
® Medium gray, moist, stiff, clayey silt; very broken Qls ML
and jumbled..
Total depth = 9'
No ground water encountered
No caving
Backfilled 4/23/85
GRAPHIC REPRESENTATION East Wall SCALE: 1" = 5' SURFACE SLOPE: 23° TREND: N68°W
e L
I 1
t;! ~——+ ——— == —+—— } ——— N ——
2 ke
— -
L, +
- T

8-1
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Project Name: Weese/Oceanside Logged By: RLW
] ~ ENGINEERING PROPERTIES
Project Number: 4850512-01 Elevation: *110 TRENCH NO. T-9 = ” = -
Equipment : JD 450-C/Trackhoe Location: See Geotechnical Map o 2’5 ~2| B8
. o) o° W H
GEOLOGIC GEOLOGIC 2 e TelTs
ATTITUDES DATE: 4/23/85 DESCRIPTION: UNIT 4 o s
TOPSOIL
(:) Medium brown, damp, stiff, very fine sandy clay; Topsoil EL
roots and rootlets.
c:gradational
LANDSLIDE DEBRIS
(:) Medium orange-brown to 1light brown, moist, dense, Q1s SM
silty fine sand; rip-up clasts of dark brown siity
clay to 2" in diameter, minor root development.
c:undulating |
(:) Medium gray-brown, moist, firm, fine sandy silt; Qs ML
very jumbled in appearance, voids to 3" jn diameter
in-filled with soft calcium carbonate.
Total depth = 9'
No ground water encountered
No caving
Backfilled 4/23/85
GRAPHIC REPRESENTATION fast Wal]l  SCALE: 1' = 5! SURFACE SLOPE: 18° TREND: N32°W
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Project Name: Weese/Oceanside Logged By: RLW
ENGINEERING PROPERTIES

Project Number: 4850512-01 Elevation: *105' TRENCH NO. 1-10 =
—_— c wn ~ O
Equipment: JD 450-C/Trackhoe Location: JSee Geotechnical Map o = 5 ~E1 B
. - o T ® H
GEOLOGIC GEOLOGIC 2l el TeE|l TS
ATTITUDES DATE: 4/23/85 g DESCRIPTION: UNIT a o .

TOPSOIL/LANDSLIDE DEBRIS

(:) Dark brown, moist, dense, clayey fine sand; abundant Topsoil/ SC
roots and rootlets, very scattered gravel-sized clasts. Qls

c:undulating
LANDSLIDE DEBRIS (?)

@ Off white, moist, dense, silty fine to medium sand. Qis (?) | SM

Total depth = 14'
No ground water encountered

No caving
Backfilled 4/23/85

GRAPHIC REPRESENTATION East Wall SCALE: 1" = 5! SURFACE SLOPE: 11° TREND: N25°E
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Appendix C (continued)

AT-1to AT-12

Exploratory Trenches

From:

Action Geotechnical Consultants, 1984a



jr . Thomas O. Weese

W.0. 413701

LOG OF EXPLORATORY PITS

it No. Depth

1-4"
(bedrock)

2 0-0.5"

0.5-7"
(bedrock)

3 0-5"
(bedrock)
5-6.5"

6.5-7.5"

4 0-1.5-
(bedrock)
1:5=3.5"

3.5-5"

5 0-6"'
(colluvium)
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