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Mr. Matt Huber
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San Diego, CA 92123

Subject: Interim Geotechnical Investigation
East County Substation
San Diego Gas & Electric Company
Jacumba, California
URS Project No. 27667021.00030

Dear Mr. Huber:

URS Corporation (URS) is pleased to present this interim geotechnical investigation report for
development of the proposed East County Substation near Jacumba in southeastern San Diego
County, California. Thisreport is intended to provide preliminary geotechnical information to
assist the San Diego Gas & Electric Company (SDG& E) and their consultants with site
development and design of the substation and associated facilities. Our services were performed in
accordance with our proposal dated January 27, 2008.

The site location and layout was modified after our field work was completed. An additional
geotechnical field exploration program is planned to address the changes in site location and layout.
We understand that SDG& E is planning to use the Engineer, Procure, and Construct process to
develop this project. SDG& E plans to provide this interim geotechnical report to potential bidders
which could propose different designs which may require additional geotechnical investigation or
recommendations.

This report provides an interpretation of the geologic conditions encountered and geotechnical
information to help bidders prepare a bid design and corresponding cost estimate. The bidders
should not view this report as a contractual statement of geotechnical conditions.

Theresults of our investigation indicate that the site is suitable for devel opment from a geotechnical
standpoint. Dueto the significant earthwork planned for the project, incorporation of the
geotechnical considerations discussed in this report will be important in the site development and
design. Anyone relying upon the conclusions and recommendations presented in this report should
read it in its entirety.
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SECTIONONE Project Description

SECTION 1 INTRODUCTION

This interim report presents the results of URS Corporation Americas (URS) first phase of subsurface
investigation and preliminary geotechnical recommendations for the proposed San Diego Gas & Electric
Company (SDG&E) East County Substation, in southeastern San Diego County, California. The
proposed substation is located on an approximatdy 100-acre parcd just south of Old Highway 80 near
Jacumba as shown in Vicinity Map, Figure 1. The main project features and proposed site grades are
shown on the Site Plan and Geologic Map, Figure 2. Note that Figure 2 shows the currently proposed
project grading and site layout. The subsurface investigation was completed on the originally proposed
site located approximately 500 feet to the east of the current site.

1.1 PROJECT DESCRIPTION

This site lies within the central portion of the Peninsular Ranges at € evations ranging from approximately
3,165 to 3125 feet above Mean Sea Level (MSL). The original proposed site layout and grading plans
provided by SDG&E were titled “ Site Arrangement”, and dated August 24, 2007. The site layout was
modified by SDG&E and a revised Site Arrangement plan dated April 18, 2008 was provided to URS.
Therevised plan moved the substation site by about 500 feet west of the original location.

The proposed project includes an upper pad approximately 1,100 by 1,300 feet in plan dimensions and a
lower pad approximately 1,050 by 1,050 feet in plan dimensions. The proposed pad elevations of the
upper and lower pads are approximately 3,263 and 3,190 feet MSL, respectively. The upper pad will
house the 500 kilovolt (kV) yard and the lower pad will house the 230 kV yard. Three transmission line
towers are also planned east of the site; their locations have not been finalized. An access road will
connect the pads to the highway.

Since the topography gently slopes to the west, cuts along the eastern and southern edges, on the order of
20 to 55 feet for the upper pad and 20 to 35 feet for the lower pad, will be required to create the substation
pads. Similarly, fills along the western edges on the order of 15 and 40 feet for the upper pad, and 20 to
25 feet for the lower pad will be required. Smaller cuts and fills will be required for the access roads.
Preiminary estimates of grading volumes arein excess of 958,000 cubic yards.

Facilities within the substation are likely to include transformers, racks, “A” frames, steel cable poles and
a control building. Foundation types typically include drilled piers, strip and spread footings, and mats.
Foundation layouts and structural loads are not available at this time.

1.2 PURPOSE AND SCOPE OF INVESTIGATION

The purpose of the geotechnical investigation was to explore the subsurface conditions at the site and
provide geotechnical recommendations to support design, cost estimation and construction planning for
the proposed substation and ancillary facilities. The field investigation was based on an earlier site
location and layout and will be supplemented by additional explorations to investigate the current layout.

Primary tasks for this investigation included mobilization and coordination, field investigation, laboratory
testing, engineering analyses and reporting. The field investigation included field mapping, air photo
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SECTIONONE Project Description

interpretation, seismic refraction and electrical resistivity surveys, geotechnical borings, test pits, and
installation of a groundwater monitoring well.

We understand that SDG&E is planning to use the Engineer, Procure, and Construct process to develop
this project. SDG&E plans to provide this interim geotechnical report to potential bidders which could
propose different designs which may require additional geotechnical investigation or recommendations.

This report provides an interpretation of the geologic conditions encountered and geotechnical
information to help bidders prepare a bid design and corresponding cost estimate. The bidders should not
view this report as a contractual statement of geotechnical conditions.

This report specifically presents discussions and recommendations regarding:

e Geologic and seismic setting;

e Potential geologic hazards;

e Site surface and subsurface conditions;
e Groundwater conditions;

e Recommendations for site earthwork;

e Appropriate foundation types;

e Allowable soil bearing pressures;

e Allowablelateral soil resistance;

o Estimated total and differential settlements;
e Parameters for deep foundation design;
e Slab-on-gradefloors;

e Flexible pavements;

e Corrosion potential; and

e Construction considerations.

Detailed results of the field explorations, seismic refraction surveys, eectrical resistivity survey and
geotechnical laboratory testing are provided in the appendices of this report.
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SECTIONTWO Field Investigation and Laboratory Testing

SECTION 2 FIELD INVESTIGATION AND LABORATORY TESTING

2.1 FIELD INVESTIGATION

The field investigation included site reconnaissance, subsurface explorations, seismic refraction surveys,
electrical resistivity surveys, and geologic mapping. The subsurface explorations consisted of twenty
seven hollow stem auger borings and twenty three backhoe excavated test pits. The explorations were
completed within the original footprint of the proposed pads in both cut and fill areas, at the proposed
tower locations, and along the proposed access roads. Field activities were supervised by a California
Certified Engineering Geologist and monitored by a biologist and a cultural representative, which
included cultural resource specialists.

Thefield investigation is discussed further in Appendix A through Appendix C. Approximate |locations of
the subsurface explorations, seismic refraction surveys, and electrical resistivity surveys are shown on the
Site Plan and Geologic Map, Figure 2. Logs of the borings and test pits are presented in Appendix A. The
descriptions on the boring and test pit logs are based on field observations, sample inspection, and
laboratory test results. Seismic refraction surveys and the electrical resistivity survey are presented in
Appendices B and C, respectively.

2.1.1 Borings

Twenty seven borings were advanced between March 27 and April 10, 2008 using hollow stem auger
drilling methods. The depths of the borings ranged from 19 to 85 feet bel ow the ground surface (bgs). The
materials were logged and classified in accordance with the Unified Soil Classification System (USCS).
Disturbed and relatively undisturbed soil samples weretypically collected at five-foot depth intervals or at
changes in stratigraphy, classified in the field, and subsequently returned to our laboratory for further
examination and testing. A Key to Logs is presented in Appendix A as Figure A-1 and logs of the borings
are presented as Figures A-2 through A-28.

Boring B-25 was completed as a temporary groundwater monitoring well. Monitoring well installation
details are shown on the corresponding boring log in Appendix A.

2.1.2 TestPits

Twenty three test pits were excavated between April 15 and 17, 2008 to depths ranging from about 4 to
13 feet bgs with a Komatsu WB140 backhoe. Test pits typically encountered refusal to continued
excavation in the older alluvial deposits. Disturbed bulk and grab soil samples were collected from the
test pits. The test pits were backfilled with excavated material that was nominally compacted using the
backhoe bucket. The upper 1.5 to 2 feet of material was removed and placed to the side of the excavation
for observation by the environmental monitors. This upper material was then placed on the surface of the
nominally compacted backfilled excavation. Logs of the test pits are provided in Appendix A as Figures
A-29 through A-51.
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SECTIONTWO Field Investigation and Laboratory Testing

2.1.3  Seismic Refraction Survey

Eight seismic refraction traverses were performed in the eastern portion of the site to evaluate subsurface
conditions. The sesmic refraction data was used to assess the depth and properties of the subsurface
layers and their variability within the proposed site. The seismic refraction surveys were performed by a
URS geophysicist using a 24-channel seismograph and arrays intended to develop a characterization of
the subsurface to sufficient depths considering the proposed pad elevations. The locations of the seismic
lines are shown on Figure 2, Site Plan and Geologic Map.

Details of the seismic refraction methodology and results of the seismic refraction surveys are presented
in Appendix B.

2.1.4 Electrical Resistivity Survey

Electrical resistivity surveys were performed on March 19 and 20, 2008 by GeoVision Geophysical
Services of Corona, California. The surveys were performed in accordance with American Society of
Testing and Materials (ASTM) Standard G57. These arrays spanned the width and length of the original
layout of the upper and lower pads. The survey methodology and results are presented in Appendix C.

2.1.5 Geologic Mapping

Geologic mapping was performed across the site by URS geologists as part of the field investigation
during April, 2008. Data collected from the mapping is included on the Site Plan and Geologic Map,
Figure 2.

2.2 LABORATORY TESTING

Laboratory testing was completed on representative soil samples to further evaluate the field
classifications and to interpret the engineering characteristics of the subsurface materials. Representative
samples were selected for moisture content, dry unit weight, Atterberg limits (plasticity), grain size
analyses, compaction, expansion index, Resistance Value (R-value), and corrosivity tests. Testing was
performed in general accordance with ASTM standards.

Results of the laboratory tests are summarized at the corresponding sample locations on the logs in
Appendix A. Details and graphical results of the laboratory test program are presented in Appendix D.
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SECTIONTHREE Site Conditions

SECTION 3 SITE CONDITIONS

Knowledge of the site conditions was developed from a review of published geologic information, site
reconnaissance, and the results of this study.

3.1 GEOLOGIC SETTING

The proposed East County Substation is within the Peninsular Ranges Physiographic Province. This
province is characterized by northwesterly trending mountains and intervening valleys. The site is
situated in the southeastern portion of San Diego County east of Jacumba Valley. The proposed
substation is located south of a volcanic knob known as Jade Peak and west of the granitic terrain
Jacumba Mountains. The general area west of the Jacumba Mountains is noted for distinctive volcanic
deposits and associated terrain, including Table Mountain (basalt flows) to the north of the site and Round
Mountain (volcanic plug) to the west. These physiographic elements are all associated with the Tertiary-
age volcanic activity.

Granitic rock of the Peninsular Ranges Batholith rises to the east of the site and is the most likely source
of the surficial layer of alluvial material encountered on site. The alluvium, comprised of brown to light
brown silty sands that thins to the west and farther away from the source rock. A lighter colored fine
grained older alluvium underlies a mgjority of the site and is distinguished by increased relative density
and significant carbonate cementation. These two alluvial layers overlie older sedimentary rocks of
Tertiary-age volcaniclastic origin. The older sedimentary rocks have weathered to an irregular surface
that outcrops within the low lying ridges within the site that trend approximately east to west. A Regional
Geologic Map is presented in Figure 3.

3.2 TECTONIC SETTING

The tectonic setting of the San Diego area is influenced by plate boundary interaction between the Pacific
and North American lithospheric plates. This crustal interaction occurs along a broad zone of
northwest-striking, predominantly right-slip faults that span the width of the Peninsular Ranges and extend
offshore into the California Continental Borderland Province. At the latitude of San Diego, this zone
extends from the San Clemente fault zone, located approximatey 60 miles offshore of the San Diego
coastline to the San Andreas fault, located about 70 miles east of San Diego and 43 miles east of the
project site (see Figure 4, Regional Fault Map).

Geologic, geodetic, and seismic data indicate that the faults along the eastern margin of the plate
boundary, including the San Andreas, San Jacinto, and Imperial faults, including their associated
branches, are currently the most active and appear dominant in accommodating the majority of the motion
between the two adjacent plates. A smaller portion of the relative plate motion is being accommodated by
northwest-striking faults to the west, including the Elsinore, Rose Canyon, San Miguel, and Aqua Blanca
fault zones, and offshore faults, including the Coronado Bank, San Diego Trough, and San Clemente fault
zones. Many of these faults have experienced historic seismic activity.
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SECTIONTHREE Site Conditions

3.2.1 Regional Faults

The site lies between the Elsinore-Laguna Salada fault zone to the east and the Rose Canyon-Descanso
fault zone to the west, at distances of approximately 12 miles and 59 miles, respectively. There are no
known active faults in the southeastern portion of San Diego County. The nearest State of California
Earthquake Fault Zones are located to the west on the Rose Canyon fault in downtown San Diego or to
the northeast on the Elsinore fault zone along the Coyote Mountains. Older faults associated with ancient
tectonic regimes have been mapped in the area, and are generally associated with intrusive volcanic
events of the Miocene-age, approximately 18 million years ago.

3.2.2 Local Faults

Bedrock faults have been mapped in the area based on published sources (Figure 5). Inactive bedrock
faults are anticipated in this area given the Miocene-age intrusive events that resulted in volcanic peaks,
cones, and vents. In addition, thereis alinear escarpment along the west side of the Jacumba M ountains
that has been mapped as a fault and which may be associated with a series of microseismic events. A
previous, preliminary investigation of the microseismicity and bedrock fault suggests the structure may be
aleft-lateral cross fault. The geomorphic expression along the fault suggests limited Quaternary-age fault
rupture activity and no evidence of active fault rupture.

3.2.3  Historical Seismicity

Figure 5 presents the locations of regional historical earthquake epicenters. To the east of the site is the
Salton Trough, a very active seismic zone that contains high slip rate faults including the southern San
Andreas, Imperial and San Jacinto faults. The Imperial fault has ruptured twicein the last 70 years and the
San Jacinto has displayed the highest activity level of any fault in the State.

Closer to the site, the Elsinore fault zone has displayed a much lower rate of activity. There have been
few historical surface-rupturing earthquakes on segments of the Elsinore fault zone. The 1910 M6
Temescal Valley earthquake ruptured the surface along about 9.3 miles of the Glen Ivy segment (north of
Lake Elsinore), and the Laguna Salada fault (considered the southern end of the Elsinore fault zone,
located in Mexico) may have produced an M7.8 earthquake in 1892 south of the International Border
(Rockwell, 1989; Mudler and Rockwell, 1995). Paleoseismic studies have shown prehistoric fault rupture
on the Temecula, Julian, and Coyote Mountain segments of the Elsinore fault zone.

To the west, the Rose Canyon fault has been relatively quiet seismically. Some microseismicity occurred
in San Diego Bay in the 1980's, but no major events have occurred in historic time. Paleoseismic studies
suggest that the last large event on the Rose Canyon may have occurred on the order of 300 years ago.

3.3 SURFACE CONDITIONS

The project site is about 4.5 miles east of Jacumba, and lies south of Old Highway 80, which intersects
Interstate 8 northeast of the site. The site is bounded to the north by an inactive volcanic mound (Jade
Peak). Thesite and adjoining areas are primarily undevel oped. An existing 500 kV transmission line runs
along the northern margins of the site. A series of dirt roads are present, with access roads servicing the
transmission line and other roads accessing the mountains to the east and the valley to the south. Isolated
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SECTIONTHREE Site Conditions

parcels in the area have modest developments, consisting of trailers or small outbuildings. There are no
other significant developments in the immediate site area. There are a few existing dirt roads around the
perimeter of the site. These roads are not maintained and a four wheel drive vehicle is required to access
many areas on site.

The ground surface at the proposed substation pads descends about 150 feet from east to west, with an
approximate elevation of 3,325 feet MSL near the southeast corner to about eevation 3,165 feet MSL
near the northwest corner. The ground surface at the access roads ranges from 3,195 to 3,225 feet MSL.

3.4 SUBSURFACE CONDITIONS

The paragraphs below describe the geologic materials observed during surface mapping or in the
subsurface explorations. Geologic cress sections are presented on Figures 6 through 10. The locations of
the cross sections are presented on Figure 2.

3.4.1 Alluvium (Qal)

The aluvium (Qal) within the study area is composed of primarily brown to light reddish brown fine to
coarse grained silty sands. These deposits appear to range in relative density from loose to medium dense.
The alluvial deposits are derived primarily from the granitic rocks of the Jacumba Mountains located just
east of the proposed substation. The alluvium thins to the west asit blankets older deposits and is either a
thin veneer or not present in the western portion of the site.

3.4.2 Post-Lava Fanglomerate (Qfg)

The Quaternary-age post-lava fanglomerate (Qfg) is composed of sands and gravels derived from the
Jacumba Volcanics and local sediments. The fanglomerateis locally exposed surrounding Jade Peak, and
is thinly covered with talus from Jade Peak. Based on subsurface investigation performed to date, it
should not be present in the proposed substation pads but is present along the access road from Old
Highway 80.

3.4.3 Older Alluvium (Qoal)

Older aluvium (Qoal) underlies the majority of the proposed substation. It is either expressed at the
surface or covered with a thin veneer of alluvium that is typically less than 10 feet thick. It is composed
of light colored fine grained sands, silts, and clays. It is typically very dense. In various borings, water
was added to facilitate augering in this material, and a few of the borings were terminated due to auger
refusal (the inability to penetrate further with a standard carbide drill bit).

3.4.4 Older Sedimentary Rocks (Ts)

Tertiary-age sedimentary rocks comprised of volcanic conglomerates, volcaniclastic sandstone, and
andesite breccias and flows. These rocks were subsequently differentially eroded to ridges and valleys.
Alluvial deposits have overlain, infilled, and covered these rocks leaving limited surface exposures.
Within the proposed substation they are expressed as portions of the east to west trending low lying
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ridges. They generally appear as light colored, very dense silty sandstones with gravel and moderate
carbonate cementation.

3.4.5 Jacumba Volcanics (Tp)

The Jacumba Volcanics are the result of volcanic activity in the Miocene period that occurred in the
southeastern portion of San Diego County and surrounding area.  They range from basalt to andesite.
They are the expression of volcanic material that rose to the surface in the Tertiary through the local rocks
and are expressed as stegp mounds that steeply rise above the local topography. Jade Peak, which risesto
the north above the alluvial low land of the proposed substation is a local representation of these rocks.
Talus from Jade peak thinly covers the Fanglomerate and Older Alluvium (Qfg) surrounding the base of
the mound.

3.4.6 Granitic Rock (Kgr)

Granitic rock (Kgr) of the Peninsular Ranges Batholith rises to the east of the site approximately 1,175
feet to above 4500 feet above sea level at Blue Angels Peak. Regional geologic mapping characterizes
this granitic unit as a quartz diorite to granodiorite (Rogers, 1965). Locally the rocks are medium to
coarse grained and relatively homogeneous with regards to grain size and composition. Weathering as
well as gravitational effects erode these rocks down into the low-lying areas as alluvial fans. Exposures
of theserocks are also evident approximately 2,000 feet east of the proposed substation.

3.5 GROUNDWATER CONDITIONS

Groundwater was not encountered in the subsurface explorations performed for this investigation. Boring
B-26 was completed as a groundwater monitoring well to a depth of 50 feet bgs and as of June 2008, the
monitoring well isdry.
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SECTION 4 DISCUSSIONS AND CONCLUSIONS
4.1 SEISMIC HAZARDS

4.1.1 Fault Rupture

There are no active or potentially active faults underlying the proposed substation site. Based on our site
investigation, the fault rupture hazard for the substation is considered low to very low.

4.1.2 Seismic Shaking

The site could be subject to moderate to strong ground shaking from a local or more distant, large
magnitude earthquake occurring during the expected life of the project. The site lies near seismic sources
associated with the Elsinore fault zone, as discussed in Section 3.2. A site-specific Probabilistic Seismic
Hazard Analysis (PSHA) for the site is underway. Prdiminarily, the peak ground acceleration (PGA)
with a probability of 10% exceedance in 50 years (return period of 475 years) is estimated to be 0.3g.

It is expected that various eements of the project will be designed using different seismic loading
standards depending on their use and/or governing code. Parameters devel oped from site-specific seismic
evaluation, the 2007 California Building Code (CBC) and IEEE (Institute of Electrical and Electronics
Engineers, Inc.) are presented in Section 5 of this report.

Seismic parameters for use in geotechnical analyses were evaluated by reviewing the results code-based
design methods (presented in Section 5).

4.1.3 Liquefaction and Seismic Settlement

Liquefaction is a phenomenon where loose, saturated coarse-grained soils lose their strength and acquire
some mobility from strong ground motion induced by earthquakes. The secondary effects of liquefaction
include sand boils, settlement, reduced strength, lateral spreading and global instability. Loose granular
material above groundwater can also experience settlement during an earthquake (seismic compaction).

Localized zones of loose granular material are present at the site, primarily within the alluvium near the
ground surface. Groundwater was not observed within these deposits, and therefore the potential for
liquefaction to occur at the site is extremely low. However, the loose alluvial material above the
groundwater table could experience seismic settlement where this material is not removed during grading
(see Section 5).

Seismic settlement was evaluated using the Tokimatsu and Seed (1987) method. If alluvium is left in
place below access roads or other developed portions of the site, it is estimated that settlement on the
order of 1 inch per 10 feet of loose material could occur during a major seismic event.
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4.2 GEOLOGIC HAZARDS

4.2.1 Landslides

Based on aerial photograph interpretation and geologic field mapping, no previous landslides have been
identified within the proposed site. Based on the existing topography and knowledge of the subsurface
conditions, the potential for future landslides at the siteis very low.

4.2.2 Expansive Soils

Soil samples from Boring B-13 and Boring B-15 were tested for expansion potential and indicated a low
potential for expansion. Additional expansion index testing will be performed during subsequent phase of
field exploration. However, based our investigation to date and on the geology of the area, expansive soils
are not expected to pose a constraint to site devel opment.

4.2.3 Collapsible Soils

The potential for collapse settlement due to wetting should be low, considering the rdative density and
porosity observed in the older aluvium. The potential for collapse settlement will be further evaluated
during future study of the site.

4.3 EARTHWORK CONSIDERATIONS

To provide level pads for the substation, significant cuts and fills are planned. It is planned to use the
material excavated from the cuts as properly compacted engineered fill. Mass excavation of the alluvium
and older alluvium should be the predominant source of fill. If the grading results in excess material, it
may be removed from the site for use e sewhere by SDG&E.

4.3.1 Excavation Characteristics

Materials requiring excavation are expected to include alluvium, older aluvium and, to a lesser extent,
older sedimentary rocks. This section provides a preliminary assessment of mass excavation and trench
excavation characteristics. Assessment of augering characteristics is presented in Section 5.3.6. These
assessments assume that the excavating equipment is well maintained and operating at factory-specified
efficiencies. The choice of excavation method is often a function of economics, level of desired effort,
logistics, quality and size of machinery used, permit conditions, owner preference and/or contractor
convenience.

Excavation within the alluvium and older aluvium should encounter moderate difficulty using
conventional earth moving equipment (bulldozers, scrapers, etc.). Seismic velocities observed east of the
sitein the types of geologic materials to be excavated ranged from 2,100 to 3,200 feet per second (fps) in
the alluvium and from 3,300 to 4,400 fps in the older alluvium and older sedimentary rocks. These
velocities suggest rippable conditions based on Caterpillar Handbook (Caterpillar, 2003) corrdations to
excavation using a D-9 dozer. Localized zones of cementation may require additional effort.
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Trenching machines or backhoes may experience difficult excavation characteristics in the older alluvium
and older sedimentary rocks. Refusal was encountered during drilling and during backhoe excavations.

4.3.2 Selective Grading and Stockpiling

The contractor should consider separating excavated materials into separate stockpiles for soils that have
different engineering characteristics. It may be possible to use the coarse-grained alluvium and older
alluvium as a wearing surface, and clayey materials must be placed at depths greater than 5 feet below
finish pad elevation. Test cuts early in the grading program would provide valuable characterization of
the materials generated from excavations at the site and help to establish the need for selective grading.

4.3.3 Preliminary Evaluation of Engineering Characteristics

The physical properties of the in-situ and compacted materials were interpreted to evaluate engineering
characteristics of the fill material, as well as to provide engineering parameters for analyses. The table
below summarizes an interpretation of the basic geotechnical engineering properties of in-situ materials
and fill derived from these materials. The properties were interpreted based on field data and laboratory
testing.

Design Material Parameters

. . Undisturbed Undisturbed
b
Geotechnical Property Fill 2 Alluvium Older Alluvium
Moist Unit Weight, v (pcf) 125 110 110
Effective Cohesion, ¢’ (psf) 0 0 0
Effective Friction Angle, ¢’ (degrees) 33 34 35

Notes:

a. Assumes fill material derived from the onsite alluvium and older alluvium.
b. Compacted to 90 percent relative compaction per ASTM D 1557.

c. Neglects the apparent cohesion from carbonate cementation.

These materials and their engineering characteristics are further discussed below.
4.3.3.1 Alluvium

The aluvium typically ranges in relative density from medium dense to dense and locally loose or very
dense and is primarily comprised of silty sand to clayey sand. Lesser amounts of clay were encountered in
this material. When recompacted as fill, this material should possess characteristics of high quality fill,
with moderate strength, high R-values and a low expansion potential. R-Values in coarse-grained
samples of this material (USCS classifications of SM and SW) were found to range from 68 to 86. The
alluvium observed in the explorations would be suitable for use as a wearing surface. Additional
discussion of fill and wearing surface evaluation is presented in Section 5.1.4.
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4.3.3.2 Older Alluvium

The older aluvium ranges in reative density from medium dense to very dense and are locally and
variable cemented with calcium carbonate. The older alluvium is primarily comprised of fine grained
sand, silt, and clay. When recompacted as fill, this material should possess characteristics of high quality
fill, with moderate to high strength, moderate to relatively high R-values and a low expansion potential.
The granular portions of the alluvial deposits may be suitable for use as wearing surface fill material,
however careful selective grading and stockpiling would be required to segregate the material and avoid
the clayey, less appropriate portion of the older aluvium.

4.3.3.3 Older Sedimentary Rocks

The older sedimentary rocks are very dense and moderately cemented. Fill derived from these materials
should be silty sand with gravel. When recompacted, this material should possess characteristics of high
quality fill, with relatively high strengths and R-values and a low expansion potential.

4.3.4 Settlement Evaluation of Deep Fill

Some post-grading settlement is a normal occurrence in deep fills. This settlement is a function of the
type of compacted soil, fill placement conditions, underlying fill/bedrock geometry, long-term moisture
fluctuations and other factors. The short-term, primary settlement of properly processed and compacted
fill dueto its own weight should be substantially complete within a few months following the completion
of earthwork. Long-term settlement of fill can result in large, often adverse vertical deformation where
there is poor cut-fill geometry and/or a significant source of infiltration (e.g., seepage or excessive
irrigation). Local experience from long-term monitoring of compacted fill embankments indicates that the
total settlement can range from 0.2% to 0.5% of the initial fill thickness at the point under consideration.
Based on this range, the total settlement of a 50-foot deep fill could range from one to three inches. The
majority of this settlement should occur in the first several months after fill placement.

Construction of the substation components should not begin until the majority of the settlement dueto the
self weight of the fill is completed. Settlement monuments should be installed where there will be deep
fill to monitor the progression of the settlement. Detailed evaluation of expected settlement should be
performed after the grading plan is finalized.

Differential settlement is influenced by the underlying fill depth geometry, the contrast in stiffness
between fill and cut, the uniformity of relative compaction and other factors. If the depth of fill at one end
of a 100-foot-long structure is 40 feet and the depth of fill at the other end of the structureis less than 20
feet, the differential settlement could be about 1Y% inches, or about an angular distortion of 1:500. An
angular distortion of 1:500 is a common limit before the onset of visible damage, depending on the type
of structure and foundation. As a general rule to mitigate the potential for adverse long-term differential
settlement, the differencein fill depth below each end of a structure on a shallow foundation (along each
axis of the structure) should be less than 15 to 25%, unless site-specific analyses of differential settlement
indicates otherwise.
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4.4 SLOPE STABILITY

The stability of the preliminary cut and fill slopes was evaluated based on anticipated subsurface
conditions. Representative slopes were analyzed using a Mohr-Coulomb strength model in the SLOPE/W
computer program using the Spencer Method of limit equilibrium for the analyses. The soil parameters
presented in Section 4.3.3 were used for design. The horizontal yield acceleration for slope stability
analyses was estimated as one-third of the PGA (Caltrans, 2004), or 0.1g.

Considering the significant height of proposed cut and fill slopes and the potential for reatively high
PGA expected at the site, additional analyses of the slopes should be performed using deformation-type
methods during design devel opment.

4.4.1 Fill Slopes

The maximum height of proposed fill slopes should be about 45 feet. The grading plan indicates these
slopes will be formed at 2:1 (horizontal:vertical) inclinations. Stability analyses indicate that these slopes
should be grossly stable under normal conditions and proper maintenance. The calculations indicate
factors of safety in excess of 1.5 for static and 1.1 for pseudostatic conditions (using a seismic coefficient
of 0.1g). Depending upon the material used to construct the slope face (relatively low cohesion of
processed alluvium) surficial instability or "sloughing” and erosion may occur. Constructing the slopes at
2:1 or flatter should allow for revegetation to reduce the potential for surficial instability and to reduce
mai ntenance.

4.4.2 Cut Slopes

The maximum height of the proposed cut slopes will be about 55 feet. It is currently planned to design
these slopes at 2:1 inclinations. Stability analyses indicate that these slopes should be grossly stable under
normal conditions and proper maintenance. The calculations indicate factors of safety in excess of 1.5 for
static conditions and 1.1 for pseudostatic conditions (using a seismic coefficient of 0.1g). The slope face
may be subject to surficial erosion, as discussed for fill slopes.
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SECTION 5 RECOMMENDATIONS
51 EARTHWORK

5.1.1 Grading Plan Design

The geologic cross sections presented on Figures 6 through 9 illustrate an interpretation of the materials
that should be present at the face of the cuts. Cut and fill slopes should be designed at a 2:1 inclination.

A Geotechnical Engineer should re-evaluate as necessary the final fill and cut slope configuration adopted
for the final grading design. Slope design should include drainage benches in accordance with local grading
codes. Surface drainage should be directed away from the top of slopes. Ponded water at the top of slopes
and sheet flow over slope surfaces should not be allowed.

Mass grading should be performed in accordance with SDG&E standard specifications and the most
recent editions of applicable sections of the County of San Diego Grading Codes, the California Building
Code, and the Standard Specifications for Public Works Construction (i.e., Greenbook). The following
sections provide further recommendations for general earthwork, which may be used to develop
earthwork specifications specific to the earthwork planned to form the site.

5.1.2 Site Preparation

Weeds, grass, trees, shrubs and other debris within areas to be graded should be cleared and properly
disposed of off-site. Roots and other vegetative matter should be removed and disposed either offsite or
stockpiled for reuse in landscape areas.

Following the clearing of vegetation and debris, the surface within areasto receive fill should be scarified,
moisture conditioned as necessary, and compacted prior to fill placement. Localized areas of loose
alluvium may require removal and recompaction. Areas temporarily vacated during earthwork should be
similarly scarified, moisture conditioned and reworked to the satisfaction of a Geotechnical Engineer
before placing additional fill to avoid drying out and lamination along the fill interface.

5.1.3 Overexcavation

Overexcavation of cut areas is recommended to provide uniform support of shallow foundations where
they will straddle a transition from cut to fill. The engineering characteristics of materials in cut and fill
may result in a contrast in stiffness that could cause shallow foundations to crack and display other forms
of distress, depending on the type and rigidity of the foundation. Overexcavation also allows for easier
installation of underground utilities and other bel ow-grade e ements. A minimum overexcavation of 5 feet
below finished pad grades is recommended in cut areas. The depth of overexcavation may be reduced
subject to review by the project Geotechnical Engineer during grading, but should be considered 5 feet for
bidding purposes.

The overexcavated areas should be replaced with properly compacted fill. Additional localized
overexcavation 5 feet below foundations may also be required where fill thicknesses vary significantly
within the structure footprint; this should be reevaluated once foundation locations are known.
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Overexcavation should extend at least five feet horizontally outside the foundation footprint and any
structurally connected facilities. A minimum uniform overexcavation of one foot below the bottom level
of pipe bedding is also recommended.

5.1.4 Fill Materials

5.1.4.1 General Fill

Except for surficial organic materials, the onsite materials (alluvium, older alluvium and older
sedimentary rocks) are suitable for use as engineered fill. It is recommended that the coarse-grained
alluvium be selectively stockpiled for use in the upper portion of the substation pad. Clayey soils should
be placed in deeper fills at least five feet below finished grade.

5.1.4.2 Wearing Surface Fill Evaluation

Due to the remote location of the site, it may be cost prohibitive to construct the SDG&E standard
wearing surface consisting of 12 inches of Class 2 aggregate base. We understand that SGD&E has
approved alternate wearing surface materials (e.g., decomposed granite) at other substations and have
experienced suitable long-term performance. We evaluated the native soils at the site for this issue
considering R-value and gradation test results.

The table below presents the results of the R-value testing performed to date. Class 2 aggregate base has
a specified minimum R-value of 78.

Summary of R-Value Test Results

Exploration Depth Geolqgic Uf_SQS _ Perce_ntage of R-Value
No. (ft) Unit Classification Fines
B-24 25 Alluvium SM 16 76
TP-2 35 Alluvium SM 25 71
TP-3 3 Alluvium SM 13 71
TP-6 3 Older Alluvium SM 29 68
TP-19 9.5 Alluvium SW 12 86

The following table summarizes the average gradations of alluvium and older alluvium based on the sieve
analyses performed to date and the specifications for Class 2 Aggregate Base.
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Summary of Grain Size Distribution Results

Percent Passing
Sieve Size Gradation Criteria for
Class 2 Aggregate Base * Alluvium b Older Alluvium ¢
Low High

1" (25.4 mm) - 100 99 100
3/4" (19 mm) 87 100 99 100
No. 4 (4.75 mm) 30 65 94 96
No. 30 (0.6 mm) 5 35 49 70
No. 200 (0.075 mm) 0 12 15 38
Notes:

a. Caltrans specification for contract compliance for ¥-inch maximum Class 2 Aggregate base.

b. Average percent passing for 19 samples tested.
c. Average percent passing for 13 samples tested.

As indicated by the specified gradation range, Class 2 aggregate base is a manufactured gravel and sand
product with rdatively low fines content. The aluvium and older alluvium at the site did not have an
appreciable quantity of gravel, and the average fines content was higher than specified for Class 2
aggregate base. However, the summarized results indicate that the alluvium’s compasition is more similar
to the gradation of Class 2 Aggregate Base due to the lower fines content.

Based on the gradation and R-value characteristics, it is our opinion that the alluvium and the coarse-
grained portion of the older alluvium may be a suitable as a wearing surface, although not as high quality
as compacted Class 2 Aggregate Base. The R-values indicate high quality subgrade. It should also be
noted that variable material characteristics were encountered in these deposits, particularly in the older
aluvium. It will be necessary to monitor and test materials during grading to stockpile the most suitable
material for use as the wearing surface. We understand that the wearing surface should be able to resist
the pressures that devel op from maintenance truck leveling/stabilization pads.

5.1.5 Import Materials

A Geotechnical Engineer should review and test all import sources before their transport to the site.
Import soils should meet the following criteria unless otherwise approved by the Geotechnical Engineer:

¢ Nooversize materials greater than 100 mm in maximum dimension.

e An Expansion Index (El) less than 20 or a Plasticity Index |ess than 15%.

e A relatively well-graded particle size distribution with a fines content (percent, by weight,
passing the No. 200 sieve) not exceeding 35 percent.

These soils should not have any perishable, spongy, deleterious, or otherwise unsuitable material.
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5.1.6  Fill Placement and Compaction

Fill material should be moisture conditioned to achieve a uniform moisture above the optimum moisture
content at the time of compaction. Fill should be placed in loose lifts of 8 inches, or thinner as needed to
achieve the specified relative compaction. Each lift of general fill should be compacted to not less than
90% relative compaction, using the latest version of ASTM D1557 as the compaction standard. Each lift
should be compacted before the next lift is placed, except where specifically designated by the
Geotechnical Engineer to facilitate mixing of materials.

The substation pad should be brought to a rough subgrade elevation of 1 foot below finish grade. The
upper 12 inches of rough subgrade material should be compacted to 95% relative compaction. A
minimum of 12 inches of Class 2 Aggregate Base or suitable alternative wearing surface material as
designated by SDG& E should be placed and compacted to 95% relative compaction to achieve finished
grade e evations.

5.1.7 Fill Slope Construction

It is preferable to horizontally overfill (about 3 to 6 feet) and trim back fill slopes. After the engineered
fill is brought to finish pad grade, the slopes should be trimmed back with a slope board, exposing the
compacted inner core at finished slope grade. Alternatively, the slope face may be compacted by
backrolling with a sheepsfoot roller after each four-foot increase in slope height. When pad grade is
achieved, the slope face should be rolled with a cable-lowered sheepsfoot, and finally grid-rolled.

Wherefill isto be placed on slopes where the original grade is steeper than 5:1, or where specified by the
Geotechnical Engineer, the slope on which fill is to be placed should be benched or keyed. The benches
should extend into competent materials, as approved by the Geotechnical Engineer. A schematic of the
recommended benching is shown on Figure 10.

5.1.8 Temporary Support Systems and Slopes

The design and construction of temporary shoring or slopes, as well as the maintenance and monitoring of
these works during construction, is the responsibility of the contractor. The contractor should have a
geotechnical or geological professional evaluate the soil conditions encountered during excavation to
determine permissible temporary slope inclinations and other measures as required by California
Occupational Safety and Health Administration (Cal/OSHA). The contractor's geotechnical or geological
professional may use the factual information provided in this report, as well as any additional data they
may need to acquire, to assess the stability of temporary slopes and prepare a specific temporary slope
analysis and/or develop parameters to design temporary support systems.

Based on the existing data interpreted from the borings and test pits, the design of temporary slopes and
benches for planning purposes may assume Cal/OSHA Soil Type C. The assessment of Cal/OSHA sail
type for temporary excavations is based on preliminary engineering classifications of material
encountered in widely spaced explorations. The contractor's geotechnical or geological professional
should observe and map mass excavations and temporary slopes at regular intervals during excavation
and re-assess the stability of temporary slopes, as necessary.
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5.1.9 Erosion, Sediment & Surface Drainage Control

Erosion control measures such as stair-stepping, terraces or benches and/or landscaping should be
considered for all cut and fill slopes steeper than 4:1. Stair-stepping of final cut and fill slopes is not
required from a geotechnical perspective, but may be desirable for planting or erosion control purposes.
Runoff should be directed away from the tops of all slopes. Terraces or benches should be used to keep
the uninterrupted slope heights to less than 30 feet. The benches should be at least 5 feet wide. If
landscaping is desired as an erosion control measure, slope surfaces should be left rough to improve seed
germination and plant growth. It is recommended that all fill slopes, and cut slopes with soil-ike
characteristics, be planted shortly after completion of the slope construction.

Positive measures should be taken to properly finish grade improved areas to direct drainage waters away
from foundations, ground bearing slabs, pavements and the crest of slopes. All runoff water should be
directed to proper drainage areas and not be allowed to pond. A minimum ground slope of two percent is
recommended; paved areas should have a minimum slope of one percent.

To further reduce the possibility of moisture related problems, all landscaping and irrigation should be
kept as far away from structures as possible. Irrigation water, especially close to structures, should be kept
to the minimum required level. Concrete curbs bordering landscape areas should have a degpened edge to
provide a cutoff for moisture flow beneath the pavement. Generally, the edge of the curb can be extended
an additional twelve inches below the base of the curb. The deepened edge should have a thickness of
approximately six inches. Even when these measures have been taken, experience has shown that a
shallow groundwater or surface water condition can develop in areas where no such water condition
existed prior to site development; this is particularly true where a substantial increase in surface water
infiltration results from landscaping irrigation.

5.2 SEISMIC DESIGN

Seismic design parameters developed from the 2007 California Building Code (CBC) and IEEE are
presented in this section. A PSHA will be performed as part of further studies at the site.

5.2.1 California Building Code Design

The following table provides seismic coefficients from the 2007 California Building Code (CBC). Site
Class D (tiff soil profile) was used to develop the coefficients.
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2007 Califor nia Building Code Seismic Coefficients

Parameter Value 2007 CBC Reference
Site Class D Table 1613.5.2
Mapped Spectral Acceleration - Short 1915 Figure 1613.51
Period, Ss(g) : g :
Mapped Spectral Acceleration - . )
1 Sec. Period, S: (q) 0.423 Figure 1613.5
Site Coefficient - Short Period, Fa 1.014 Table 1613.5.3(1)t
Site Coefficient - 1 Sec. Period, Fv 1.577 Table 1613.5.3(2)
MCE Spectral Response . _
Acceleration - Short Period, Sws () 1232 Equation 16-37, Sus=FaSs
MCE Spectral Response . _
Acceleration - 1 Sec. Period, Swz (g) 0.667 Equation 16-38, Sui=FS1
Design Spectral Response . .
Acceleration - Short Period, Sos (g) 0821 Equation 16-39, Sos=2/3"Sus
Design Spectral Response . oo
Acceleration - 1 Sec. Period, Sp: (g) 0.445 Equation 16-40, So1=2/3"Sm

Notes:
1. Calculated using USGS program "Earthquake Ground Motion Parameters" Version 5.0.8.
2. Site coordinates 32.629795°N; 116.118056°W were obtained from Google.

5.2.2 Substation Equipment Seismic Qualification Level

The selection of the seismic qualification level for the performance evaluation of substation equipment is
based on IEEE Standard 693-2005. For the East County Substation site, the moderate performance level
is recommended based on methodol ogies presented in Section 8.6 of the IEEE Standard (IEEE, 2006).

The earthquake hazard method is the preferred approach to select the qualification level, as discussed in
Section 8.6.1 of the IEEE Standard. A site-specific probabilistic seismic hazard analysis was not available
at the time of report preparation. Using the results of the USGS Ground Motion Parameter calculator, the
Siteis categorized at the moderate performance level because the 2% probability of exceedancein 50-year
(2,475-year return period) peak ground accelerationis 0.5g.

The qualification level can also be selected using the seismic exposure map methodology presented in
Section 8.6.2.1 of the IEEE Standard. This method results in a moderate qualification level based on a
calculated peak ground acceleration of 0.49g. Thetable below presents the selected and calculated values
following the procedures outlined in IEEE 693-2005 and based on the 2006 International Building Code
(IBC) and the Maximum Considered Ground Motion (MCE) maps (IBC, 2006). Site Soil Class D was
used for the evaluation in the table bel ow.
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Seismic Qualification L evel Calculation

Parameter Value Reference
Site Soil Class D IBC Table 1615.1.1
MCE Ground Motion 0.2s Spectral Response Acceleration, Ss 1.215g | IBC Figure 1615 (3)
Site Coefficient, Fa 1.014 | IBC Table 1615.1.2 (1)
Adjusted MCE Spectral Response Acceleration -short period, Sms (=SsFa) 1.232g | IEEE 8.6.2.1(d); IBC Equation 16-38
Peak Ground Acceleration for seismic qualification selection (Sms/2.5) 0.499 IEEE 8.6.2.1 (e)
Selected Seismic Qualification Level Moderate | IEEE 8.6.2.1 (f)

5.3 FOUNDATIONS

It is expected that various elements of the substation will be supported on strip and spread footings, mat
foundations and deep foundations.

5.3.1 Strip and Spread Footings
5.3.1.1 Allowable Bearing Pressure

Shallow foundations are likely to be supported on compacted fill placed due to the pad construction
and/or pad overexcavation. The recommended minimum footing embedment depth is 12 inches below
the lowest adjacent grade and the recommended minimum footing width is 12 inches. Strip and spread
footings designed as described above, founded entirely on properly compacted fill may be designed a
vertical allowable bearing pressure of 2,500 pounds per square foot (psf). The allowable bearing values
can be increased by 1,000 psf for each additional foot of depth and 500 psf for each additional foor of
width beyond the minimum dimensions to a maximum allowable bearing value of 5,000 psf.

Allowable bearing pressures may be increased by 33 percent for short term wind or seismic loads.
Footings should not transition between compacted fill and competent native materials unless a
Geotechnical Engineer evaluates and approves such placement. The Structural Engineer should determine
the footing embedment, size and reinforcement based on anticipated loads and estimated differential
settlements.

5.3.1.2 Allowable Lateral Bearing

Resistance to lateral loads on the shallow foundations may be provided by passive resistance along the
outside face of the footing and frictional resistance along the bottom of the footing. An allowable passive
resistance, modeled as an equivalent fluid weight of 250 pounds per cubic foot (pcf) may be used for the
design of footings poured neat against properly compacted fill.

An allowable friction coefficient of 0.35 may be used with the dead load to compute the frictional
resistance of footings. If frictional and passive resistance is combined, the friction coefficient should be
reduced to 0.3.
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The upper 12 inches of soil should be neglected in passive pressure calculations in areas where there will
be no hardscape that extends from the outside edge of the footing to a horizontal distance equal to three
times the footing depth. The resistance from passive pressure should be neglected where utilities or
similar excavations may occur in the future. Where the ground in front of a retaining wall descends, the
upper 36 inches of soil should be neglected in consideration of disturbance by surface creep and other
factors.

5.3.1.3 Footing Settlement

Footing settlement for a given bearing pressure will depend upon the footing size, shape, embedment
depth, relative compaction and the stiffness of the fill and/or underlying native materials. A total
settlement of less than one inch has been preliminarily estimated for the allowable bearing pressures
provided in this report using the minimum embedment depth. An increase in settlement up to 50 percent
has been estimated using the maximum allowable bearing pressures provided for increased embedment.
This estimate only considers eastic settlement due to structural loads. The majority of the settlement due
to structural loads should occur during construction or shortly after the application of large live loads.

The maximum differential settlement between adjacent footings with identical plan dimensions and
embedment of supporting similar loads should not exceed Y2 inch, when only structural loads are
considered.

The long term total and differential settlement should be re-evaluated by a Geotechnical Engineer when
building locations are finalized, the structure design and foundation layout is complete and the underlying
cut/fill geometry can be assessed.

5.3.1.4 Footing Location

Adjacent footings founded at different elevations should be located such that the slope from bearing level
to bearing level is flatter than 1:1. Where footings are located adjacent to the top of descending slopes
they should be founded to the depth necessary to provide a minimum of 8 feet of horizontal distance from
the lower outside edge of the footing to the slope face for slopes less than 20 feet high. For higher slopes,
this distance should be at least 10 feet. Location-specific assessment of bearing pressure, deformation and
surficial stability may allow for closer embedment to the slope face.

5.3.2 Mat Foundations

Mat foundations consist of a thick section of heavily reinforced concrete extending under the entire
footprint of the structure. Mat foundations are likely to be supported on compacted fill. An allowable
bearing pressure of 4,000 psf is recommended for mat foundations with a minimum embedment of 12
inches and a minimum width of 5 feet. A one-third increase in the allowable bearing value may be used
for loads that include wind and seismic forces. Resistance to sliding may be assessed as recommended in
the Allowable Lateral Bearing section of this report.

Deflections of mat foundations may be estimated by the Structural Engineer using the subgrade reaction
(beam on eastic foundation) method of analysis. For preiminary design, we recommend the modulus of
vertical subgrade reaction (Kv) of 250 pounds per cubic inch (pci) for compacted fill. During design
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development, the Geotechnical Engineer should review the mat deflections and contact pressures
developed from structural engineering analyses that have used the recommended parameters, and evaluate
settlement and reassess the modulus as necessary to finalize the design.

5.3.3 Deep Foundations

Deep foundations consisting of Cast-In-Drilled Hole (CIDH) piles are expected to be used for support of
racks, “A” or “H” frames and stedl cable poles.

5.3.3.1 MFAD Parameters

We understand drilled shaft foundations subject to high overturning moment loading will be evaluated in
lateral loading using the Electric Power Research Institute (EPRI) computer program, Moment
Foundation Analysis and Design (MFAD). The design soil parameters required to use the MFAD
program include:

e Soil Layer Depths;

e Groundwater Depth;

e Total Unit Weight;

e Internal Friction Angle;

e Cohesion,

e FElastic Pressuremeter Modulus; and

e Strength Reduction Factor.
Estimates of the required parameters were developed based on the results of our site observations,
subsurface explorations, laboratory testing, engineering evaluation and analysis, empirical correlation,
literature research, and professional judgment. The estimated design parameters are presented in the table
below. It should be noted that the design parameters presented in the table are intended for use in the

MFAD computer program and may not reflect actual strengths. Pressure meter testing was not performed
asapart of this project.

Recommended M FAD Design Parameters

Material Unit Weight Friction Angle | Cohesion Epmt? Shear Strength
(pcf) (degrees) (psf) (ksi) Reduction Factor
Engineered Fill 125 32 0 1.0 0.9
Alluvium 110 33 0 1.0 1.0
Older Alluvium 110 35 0 15 0.9
Notes:
a. Epmt = Modulus of deformation as would be determined from a pressure-meter test.
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The design should neglect the upper 2 feet of soil for CIDH foundations outside of the substation where
there is a potential for erosion. Inside the substation, no discount of surficial materials is required. The
thicknesses of the material types provided in the table above will vary significantly across the site; the
depths at a specific foundation location can be estimated based on the planned grading (considering cuts,
fills, and overexcavation). Material depths used for design should be confirmed by the Geotechnical
Engineer. Groundwater will likely be deeper than the bottom of the deep foundations and should not need
to be considered in the analyses.

5.3.3.2 Vertical Capacity

We understand CIDH piles subject to large axial loads will be evaluated using the Electric Power
Research Institute (EPRI) computer program, Compression Uplift Foundation Analysis and Design
(CUFAD). For single pole foundations where lateral 1oads control the design, the vertical capacity of the
pile should also be checked. Vertical capacity will depend upon the material type present along the shaft,
which will vary depending upon the location at the site. The shafts will gain support in friction along the
sides of the shaft and end bearing on the bottom of the shaft.

The MFAD design parameters presented above are also appropriate for use in CUFAD. The parameters
in the following table may also be used to preliminarily evaluate the vertical capacity of each shaft using
skin friction and end bearing. These estimates consider common bearing capacity methods of analyses
and correlations to Standard Penetration Test blowcount (SPT N) in granular soils provided by Xanthakos
(1995).

Once the foundation layout is finalized, the Geotechnical Engineer should check the vertical capacity of
individual shafts considering subsurface conditions, pile diameter, pile size and applied load.

Preliminary Soil Resistance for Deep Foundations

. Average SPT N Ultimate End- Ultimate Shaft
Material (blows per foot) Bearing Resistance (ksf)
P Resistance (ksf)
Engineered Fill 172 0.4 11
Alluvium 35 0.7 23
Older Alluvium 45 1.0 32

Notes:
a. Estimated for properly placed and compacted fill.

The ultimate capacity of CIDH piles that derive resistance solely from shaft friction may be estimated
using the following ultimate unit resistances for embedment that begins at least 10 feet below the pile cap.
These estimates consider correations to SPT N for shaft resistancein granular soils (Xanthakos, 1995).

Allowable axial load capacities for single CIDH piles can be developed using a factor of safety of 3 for
end bearing and 2 for shaft resistance. L oad capacities may be increased by one-third for short-term wind
and seismic loads. The structural capacity of the pile shaft should be checked to ensure that the maximum
permissible compressive stress is not exceeded.
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5.3.4  Uplift Resistance

The ultimate uplift resistance of straight shafted CIDH piles may be estimated by reducing the axial
ultimate unit resistance by 30%. The calculation for uplift capacity may add the weight of pile. Allowable
uplift capacities for single CIDH piles can be developed using a factor of safety of 3. Uplift resistance
developed from concrete and soil unit weights may be unfactored.

5.3.5 Group Effects and Pile Spacing

The axia group reduction factor for a CIDH pile group can be preliminarily taken as 0.7. Once the
foundation layout is determined, group effects should be re-evaluated.

5.3.6 Shaft Excavation

Shaft excavation through aluvium may require temporary casing. Shaft excavation within properly
compacted fill typically does not require casing for temporary support.

To evaluate shaft excavation characteristics, we considered the seismic vel ocities obtained from refraction
surveys and compared this data with published correlations of seismic velocities versus actual shaft
excavations conditions. Wight and Schug (1985) developed these correlations during construction of
SDG& E’s Southwest Power Link. Wight and Schug define shaft excavation in terms of “augerability”
using Watson 2000 and 3000 drill rigs as follows:

Easy to moderate: A 3-foot-diameter hole can be excavated to a 15-foot depth in less than one hour
using standard digging teeth or possibly carbide bullet teeth. Rock fragments up
to 10 inches in maximum dimension may be encountered but will not cause
significant delay.

Difficult: A similar-sized hole could be excavated using carbide bullet teeth, but grester
operator skill isrequired. The hole can generally be completed within four hours.
Somerock excavation payment may be required.

Refusal: No progress is generally made without the assistance of blasting, rock coring or
use of more powerful drilling equipment. Significant excavation time is required
to complete the hole. Rock excavation payment is typically authorized for this
situation.

Wight and Schug developed the following correation of augerability to seismic velocity, in feet per
second (fps), for variably weathered granite.
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Seismic Velocity For Seismic Velocity for
Augerability Watson 2000 Watson 3000
(fps) (fps)
Easy to Moderate @ < 3,000 < 3,500
Difficult b 3,000 to 3,500 3,500 to 4,400
Refusal > 3,500 > 4,400

Notes:
a. Augering may become difficult if a large number of cobbles or boulders are encountered.
b. May require core barrel drilling or blasting.

Velacities interpreted from the seismic refraction surveys ranged from 2,100 to 3,200 feet per second
(fps) in the alluvium and from 3,300 to 4,400 fps in the older alluvium. These surveys were completed to
evaluate the mass excavation characteristics within the depth of proposed cuts.

5.3.7 Shaft Construction

Groundwater is not expected to occur in quantities that could require “wet” construction methods or
influence temporary support conditions, considering observations from the fieldwork for this study.
Groundwater, if encountered, should be in quantities that allow the shaft to be dewatered.

CIDH pile shafts should have a minimum diameter necessary to alow for cleaning and inspection;
typically 30 inches for CIDH piles that use end bearing. The founding level of CIDH piles where the
design relies on high contact pressures should be cleaned of al loose or softened material, debris, or other
substances that may cause settlement or affect the concrete strength. The bottom of the shaft and the
excavation should be dry.

Concrete should be placed in excavations in a manner that precludes segregation of particles and any
other occurrence that may decrease the strength of the concrete. Caving soils should not be allowed to
mix with the fresh concrete.

CIDH pile shafts may become irregular if caving or sloughing occurs in uncased holes and cause actual
concrete volumes to exceed theoretical volumes. Estimates and specifications, along with contract
provisions for concrete payment should consider this potential enlargement of shaft excavation, which is
incidental to construction.

5.4 CONCRETE SLABS-ON-GRADE

Slab-on-grade concrete floors for control buildings or similar facilities should be at least four inches thick.
The Structural Engineer should design the thickness and reinforcement of concrete slab-on-grade floor
slabs to accommodate concentrated loads and heavy distributed loads. Expansion joints and crack control
sawcuts should be included at regular intervals.

A vapor barrier (eg., 10 mil Visqueen) with sand or gravel bedding should be used where moisture-
sensitive floor coverings (such as carpets or tile) are used. The Contractor should be careful not to
puncture the membrane during construction. It may be prudent to specify a membrane thicker than
needed for a vapor barrier. The Project Architect should review vapor barrier requirements relative to
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desired functionality of the space and floor coverings, construction considerations and recommendations
of the American Concrete Institute (ACI).

5.5 PAVEMENT

5.5.1 Structural Section

The structural design of flexible pavement depends primarily on anticipated traffic conditions, subgrade
soils, and construction materials. For preliminary evaluation purposes, we have used a Traffic Index (T1)
of 5.0. The project civil engineer should confirm the traffic index prior to final design.

Five R-Value tests indicate that R-Value ranges from 68 to 86. An R-Vaue of 65 was used for
preliminary design. Considering the relatively high R-Value of the subgrade and the remote site location,
it may be practical to consider a full depth asphalt pavement structural section rather than the combined
asphalt and Class 2 Aggregate Base section.

We recommend that the pavement structural section consist of 3 inches of asphalt over 4.5 inches of Class
2 Aggregate Base. If afull lift asphalt section is used, the asphalt should be a minimum of 4 inches thick.
An evaluation should be performed to select the most cost effective pavement design. We understand that
the SDG&E standard structural section is 4 inches of asphalt over 8 inches of Class 2 Aggregate Base,
and typically performs well under vehicular loading typical at substations where subsurface conditions are
average.

The sections assume properly prepared subgrade consisting of at least 12 inches of soil compacted to a
minimum of 95% relative compaction. The aggregate base materials should be placed at a minimum
relative compaction of 95%. Construction materials (asphalt and aggregate base) should conform to the
current Standard Specifications for Public Works Construction (Green Book).

The design development should consider PCC pavements in areas where dumpsters will be stored and
picked up or in areas of anticipated heavy-truck traffic. Our experience indicates that heavy truck-traffic
can shorten the useful life of AC sections. For preliminary evaluation purposes, seven inches of PCC can
be used over the prepared select subgrade surface. The concrete pavements should be provided with
expansion joints at regular intervals (not exceeding every 15 feet each way).

If unpaved roads are used, the upper 12 inches of material should be compacted to a minimum of 95
percent relative compaction.

5.6 CORROSION POTENTIAL

Theresults of pH, resistivity, and water-soluble sulfate tests are summarized in the following table.
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Summary of Soil Corrosivity Test Results

Exploration Depth Material USCS M'”.'m.”f“ Sulfate Chloride
No. (f) Type Symbol pH Resistivity Content Content
(ohm-cm) (ppm) (ppm)

B-1 5 Alluvium SW/SM 8.8 4,950 6 45

B-7 20 Alluvium SW-SM/SP 8.0 10,000 3 300

B-8 20 Alluvium SwW 9.3 11,000 69 30

B-13 2.5 Alluvium SC 8.4 2,000 ND 75

B-15 25 Alluvium SW-SM/SM 7.7 740 27 525

B-17 5 Alluvium SC 8.1 1,400 81 120
Older

B-26 5 Alluvium SM 7.3 350 336 555
Older

B-26 15 Alluvium SM 75 500 456 705
Older

B-26 35 Alluvium SM 75 495 420 510
Older

B-27 5 Alluvium SM 7.9 2,550 432 285
Older

B-27 25 Alluvium SM 7.4 645 468 555

Notes:

a. ND = Not detected at laboratory detection limits.
b. ppm = parts per million

Five of the eleven soil samples tested in the laboratory possessed saturated resistivity values less than 500
ohms-centimeter (ohm-cm), which indicates very corrosive conditions based on our experience with local
Corrosion Engineers. Three of the eleven soil samples tested in laboratory possessed saturated resistivity
values above 4,000 ohm-cm which indicates mild to non-corrosive conditions. The remaining three
samples tested had saturated resistivity values between 500 and 2,500 ohm-cm, which may be considered
corrosive to moderatdy corrosive to metallic utility piping and conduits.

Additional corrosivity testing will be performed as part of further site investigation. However, the results
of thetesting performed to date indicate highly variable corrosion potential. A Corrosion Engineer should
be consulted for additional design information.

The results of these tests indicate that the potential for sulfate attack to concrete should be negligible.
Table 19A-4 of the 1997 Uniform Building Code, Requirements for Concrete Exposed to Sulfate
Containing Solutions, considers that sulfate exposure from concentrations less than 0.10% is negligible.
The majority of samples tested had chloride concentrations above about 200 ppm indicating a possibility
for chloride attack.
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SECTION 6 ADDITIONAL SERVICES

6.1 ADDITIONAL FIELD INVESTIGATION

Additional field investigation is planned to evaluate subsurface conditions in the western pad and to
supplement subsurface information in the eastern pad. Additional explorations may also be warranted for
specific degp foundations in and adjacent to the substation. This investigation did not provide specific
subsurface information for transmission line structures.

If requested, URS can perform laboratory and/or in-situ testing to provide estimates of permeability of in-
situ and compacted materials for design of stormwater management features such as infiltration basins.

6.2 DESIGN DEVELOPMENT SERVICES
We anticipate that the following services may be required during design devel opment.

e Once information on foundation types, sizes and locations is available, URS should review
expected subsurface conditions and foundation locations to evaluate whether the design
recommendations provided in this report are appropriate.

¢ URS should review the foundation and grading plans for the improvements to verify that the
intent of the recommendations presented herein has been properly interpreted and incorporated
into the construction documents.

6.3 CONSTRUCTION OBSERVATION AND TESTING

Earthwork and placement of engineered fill should be performed under the observation and testing
services of a geotechnical professional supervised by a California-registered Geotechnical Engineer. Tests
should be taken to determine the in-place moisture and relative compaction of engineered fill.

Removal excavations should be observed and mapped by a geologic or geotechnical professional during
earthwork. Cut slopes and other temporary excavations should be geologically mapped during
construction to evaluate the orientation of geologic structures and the presence of seeps and other sources
of groundwater.

All footing and slab subgrade soils should be observed by a geotechnical or geologic professional prior to
placement of steel and concrete to observe that the subgrade is satisfactory. Excavations should be free of
soft fill or loose and disturbed soils.

A Cadlifornia-registered Geotechnical Engineer should prepare a final report of earthwork testing and
observation.
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SECTION 7 UNCERTAINTIES AND LIMITATIONS

We have observed only a very small portion of the pertinent subsurface conditions. The recommendations
made herein are based on the assumption that soil conditions do not deviate appreciably from those found
during our field investigation. Specific details for the proposed project are not available at this time. The
recommendations presented in this report are intended to assist SDG&E and its subconsultants in the
planning and design of the project. The professional judgments and interpretations presented in this report
are based on our current knowledge of the proposed improvements, our interpretations of the subsurface
conditions in the project area, and our understanding of the geologic and tectonic setting of the project
site. This knowledge is based on the information provided to us, published literature, and our
investigations.

Geotechnical engineering and the geologic sciences are characterized by uncertainty. Professional
judgments presented herein are based partly on our understanding of the proposed construction, and partly
on our general experience. Our engineering work and judgments rendered meet current professional
standards; we do not guarantee the performance of the project in any respect.
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APPENDIXA Field Investigation

Twenty seven small-diameter borings (designated B-1 through B-27) were performed between March 27
and April 11, 2008 to depths ranging from about 25 to 85 feet below existing grade. The borings were
advanced by Pacific Drilling of San Diego, California with a Unimog Marl M5 all terrain truck mounted
drill rig that utilized 6-inch or 8-inch diameter hollow stem augers. The borings were backfilled
according to County of San Diego Department of Environmental Health (DEH) requirements. URS
obtained approval for alternate backfill materials consisting of a 3-foot bentonite seal at the bottom of the
boring followed by native soil cuttings with 2-foot bentonite seal placed every 10 feet and a surface sedl
placed from 1 to 3 feet below the ground surface.

Relatively intact samples were obtained from the borings with a modified California sampler lined with
four-inch-long brass tubes and driven using a 140-pound hammer dropping 30 inches. Disturbed samples
were obtained from the borings using Standard Penetration Test (SPT) samplers driven with a 140-pound
hammer dropping 30 inches. The number of blows shown on the logs is the field blow count for the last
12 inches of penetration (or less for blowcounts greater than 50). The reported field blowcounts have not
been corrected for sampler size. Bulk samples were collected in 5-gallon buckets and sealed with lids and
smaller grab samples were placed in sealed plastic bags prior to transport to our laboratory.

Twenty-three test pits (designated TP-1 through TP-23) were excavated between April 15 and 18, 2008 to
depths ranging from about 4 to 10 feet below existing grade. The test pits were excavated by San Diego
Concrete Cutting of San Diego, Californiawith arubber tired, four wheel drive Komatsu WB140 backhoe
with a 24 inch bucket. The upper 1.5 to 2 feet of material was removed and placed to the side of the
excavation for observation by the environmental monitors on site. This upper material was then replaced
on the surface of the nominally compacted backfilled excavation. Bulk and grab samples were collected
by hand from the spoils pile or from the sidewalls of the trench no deeper than 5 feet below the surface.
Deeper bulk and grab samples were collected using the backhoe bucket. All samples were preserved in
the same manner previously described.

The materials encountered in the borings and test pits were classified in accordance with the Unified Soil
Classification System. Samples were typically collected at five-foot depth intervals or changes in
stratigraphy, removed from the sampler, classified in the field, sealed to preserve the natural moisture
content, and returned to our laboratory for further examination and testing.

Thelocations of all explorations were recorded on a hand-held Global Positioning System (GPS) unit and
plotted on the site plan using the topography on the conceptual grading plan provided by SDG&E. The
ground surface elevation at each exploration was obtained from the plotted locations on the electronic
topographic layer.

The Key to Logs is presented on Figure A-1. Logs of the borings are presented on Figures A-2 through
A-28; test pit logs are presented on Figures A-29 through A-51.
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Project:

East County Substation

Project Location: Jacumba, California

Key to Logs

L_KEY; File: 27667021.GPJ; 6/5/2008 keyhsa

SOIL_WEL|

Report: GEO

Project Number:  27667021.00030 Sheet 1 of 1
SAMPLES
(@] u—
3 5 S T | ¥ 8
S . 5 8 Q MATERIAL DESCRIPTION 5 €| | REMARKS AND
S, E.lg E .1 % = |&2| 2| OTHERTESTS
e 88|> 2 23 | & z 28|88
[1] [2][8][4] [5] [6] [9] [11]

COLUMN DESCRIPTIONS

Bl Pl (el [ [

Elevation: Elevation in feet referenced to mean sea level
(MSL) or site datum.

Depth: Depth in feet below the ground surface.

Sample Type: Type of soil sample collected at depth interval
shown; sampler symbols are explained below.

Sample Number:

Sampling Resistance: Number of blows required to advance
driven sampler each 6-inch drive interval, or distance noted, using a
140-b hammer with a 30-inch drop.

Sample identification number.

Graphic Log: Graphic depiction of subsurface material
encountered; typical symbols are explained below.

Material Description: Description of material encountered; may
include relative density / consistency, moisture, color, and grain size.

TYPICAL SOIL GRAPHIC SYMBOLS

1 Silty SAND (SM)

SAND (SP)

4% Clayey, sity SAND
7 (SC-SM)

Well graded SAND with silt
(SW-SM)

Lean CLAY (CL) :,iH: GRAVEL (GM)

TYPICAL WELL GRAPHIC SYMBOLS

OTHER GRAPHIC SYMBOLS

%7
1

Blank casing in bentonite

Blank screen in concrete seal

A\

0.020" dia. PVC slotted
screen in sand filter pack

Blank screen in sand filter
pack

End cap

First water encountered at time of drilling and
sampling (ATD)

[o]
[11]

Well Detail: Graphic depiction of piezometer or well
installation; materials are listed in header block; graphic symbols are
explained below.

Water Content: Water content of soil sample measured in
laboratory, expressed as percentage of dry weight of specimen.

Dry Unit Weight: Dry density of soil sample measured in
laboratory, in pounds per cubic foot.

Remarks and Other Tests: Comments and observations regarding
drilling or sampling made by driller or field personnel. Other field and
laboratory test results, using the following abbreviations:

SA Sieve analysis (%<#200 sieve)

WA Wash analysis (%<#200 sieve)

LL Liquid limit (from Atterberg limits test), %
Pl Plasticity Index (LL-PL), %; NP=nonplastic
El Expansion Index

CORR Corrosivity Test

cowmpP Compaction Test

R-Value R-Value Test

| SAND with silt (SP-SM) Well graded SAND (SW)

1]

| Clayey SAND (SC) SILT (ML)

TYPICAL SAMPLER GRAPHIC SYMBOLS

N Bulk Sample (Bag)

m Modified California sampler

GENERAL NOTES

1. Soil classifications are based on the Unified Soil Classification System. Descriptions
and stratum lines are interpretive; actual lithologic changes may be gradual. Field

Bulk Sample (Bucket)

Standard Penetration Test
sampler

I

descriptions may have been modified to reflect results of lab tests.

Y Water level measured at specified time after
- completion of drilling and sampling
¥ Minor change in material properties within a

stratum

7 Inferred or gradational contact between strata

URS

2. Descriptions on these logs apply only at the specific boring locations and at the time
the borings were advanced. They are not warranted to be representative of
subsurface conditions at other locations or times.

Figure A-1




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B- 1

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-1

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  03/27/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 51.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3323 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1809050 E 6603908
SAMPLES .
[oR
5 . | 8 <| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
2% £8|o _g g 5 82l o OTHER TESTS
we oglge 3 28| © s5| >
L= Z |me| O =0| A
K ALLUVIUM
| | Medium dense, moist, light grayish brown, well graded SAND (SW), trace silt
—3320 b b
5 —y  Trace gravel, mica — SA(4), CORR
m 1-1 23 | '
—3315 b b
i | Very dense, moist, reddish brown, silty fine to medium SAND (SM), trace gravel
10 o2 CORR
i 1-2 54 i
—3310 b b
15 ﬁBeoomes dense, silty fine to coarse sand, trace gravel — 3 LL(23), PI(NP)
m 1-3 39 i »
—3305 b b
20_]] | s | Dense, moist, grayish brown, poorly graded SAND with silt (SP-SM), trace gravel SA(10)
—3300 b b
25 Dense, moist, grayish brown, sity SAND SM) ]
1-5 35 -
—3295 b i
30
Figure A-2




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B- 1

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-1

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES .
- c) Qo
& - | S =| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% %o _g @ s 82l o OTHER TESTS
we oglae 3 28| © s5| >
30 [ me| O 20| a
m <1 ¥ Becomes very dense 5 WA(14)
16 | 58 -
—3290 E i
35 ¥ Becomes dense —
m 17 | 44 i
—3285 E E
40 ¥ Becomes very dense, brown =
m 1-8 | 55 |
—3280 E E
45m 1 s WA(15)
1-9 | 50/5" |
—3275 E E
i 7% Very dense, moist, dark brown, clayey sity SAND (SC-sM) |
50 : —
8 LL(27), PI(6), WA(33
m 1-10 | 50/2" [7% | (27), PI(6), WA(33)
i ‘ L Bottom of boring at 51.5 feet i
—3270 E - E
55— — —
—3265 E - E
60— — —
—3260 E - E
Figure A-2




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-2

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-2

Report: GE

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  03/27/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 31.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-292 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807782 E 6602682
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 8%|lo £ | 2| S §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Z |mLe| O =0| A
/ ALLUVIUM
| % | Medium dense, moist, brown, clayey fine to coarse SAND (SC), trace gravel, roots
—3290 - i
] 12
-]] 21 20 ¥y Becomes clayey medium to coarse sand 1
—3285 b b
i | Very dense, moist, brown, well graded SAND with silt (SW-sM) ]
10 1 2 SA(8)
2-2 | 50/5" i
—3280 b b
_ i OLDER ALLUVIUM _
Very stiff, moist, brown, lean CLAY (CL), with trace sand
15— — 715
_]] 2-3 29 B i
—3275 b - b
i Dense, moist, brown, silty SAND (SM), race clay |
20 1 o4 LL(22), PI(NP)
2-4 41 i
—3270 b b
i Dense, moist, brown, clayey medium to coarse SAND (SC), tracesit |
25— —
_]] 2-5 38 i
—3265 b b
30
Figure A-3
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Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-2

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES -
. o
5 - ? <| &
kS = 5 g IS MATERIAL DESCRIPTION z g REMARKS AND
8 8Ble € |2_| & 58| & | OTHERTESTS
e oL|e 5 | 35| & 55| 2
[ me| O 20| a
30m WA(28)
26 | 37 ] i
3260 i L Bottom of boring at 31.5 feet i
35 — _
[ 3255 | 2 -
40— - —
3250 - s ]
45 - —
3245 | . i
50 - _
3240 | . i
55 - _
3235 - s ]
60— - _
3230 | s ]
Figure A-3




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-3

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  03/28/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 36.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-265 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807936 E 6602260
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
% o8lo £ |2 |5 §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L3265 01— = 2210 =0| o
4 ALLUVIUM
| Dense, moist, light reddish brown, clayey fine SAND (SC), trace gravel |
—3260 5 715 WA(29)
i 3-1 J
3255 10 OLDER ALLUVIUM
3-2 | Very dense, moist, light reddish brown, clayey coarse SAND (SC) i
—3250 15— 3
_]] 3-3
—3245 20
b m 34
[aa]
3
g i
Q
© -
5
[0} b 7
% 3240 25— i Hard, moist, light reddish brown, lean CLAY (CL), with fine sand _ 5
5 _]] 35 | 505" | |
a
E - - -
P
=z
(%] - - -
8|
OI i | u
w
o
£[-3235 30
§ Figure A-4




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-3

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-3

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES .
- c') o
& - | 3 =| 2
S = | sl MATERIAL DESCRIPTION 2| 2 | REMARKS AND
33 2%|o _g g s 82l o OTHER TESTS
we oglae 3 28| © s5| >
[ me| O 20| a
3235 30 36 [ 505" 7
] /__ Very dense, moist, light grayish red, clayey SAND (SC) ]
—3230 35 — WA(33)
1| 37 | so05 1
i | Bottom of boring at 36.5 feet i
—3225 40— — —
—3220 45— — —
—3215 50— — —
—3210 55— — —
—3205 60— — —
—3200 65
Figure A-4




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-4

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-4

Project Number: 27667021.00030 Sheet 1 of 1
Date(s)  03/28/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 26.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-230 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808221 E 6601799
SAMPLES .
[oR
5 . | 8 <| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we oglge 3 28| © s5| >
L3230 01— =229 =0| o
ALLUVIUM
| | Hard, moist, brown, sandy lean CLAY (CL) with gravels |
i L i WA(55)
4-1 32
—3225 5 —y—Becomes light grayish brown s
m 4-2 46 B i
i OLDER ALLUVIUM
| | Very dense, moist, brown, silty fine to coarse SAND (SM), trace gravel and clay
—3220 10— 1 3
_]] 4-3 | 50/4" i
i Very dense, moist, light grayish brown, clayey fine to coarse SAND (SC) |
—3215 15 NG LL(31), PI(10), SA(43),
44 60 CORR

Report: GE

—3210 20—
_]] 4-5 | 50/3"[7Z i
—3205 25 —
m 4-6 | 50/3"¢7 i
i L Bottom of boring at 26.5 feet i
—3200 30

Figure A-5




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-5

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-5

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  03/31/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 48.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-292 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808278 E 6602157
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we oglae 3 28| © s5| >
L= Zz |me| O =0| A
B 4 ALLUVIUM
| Very dense, Moist, light brown, silty fine to medium SAND (SM), trace gravel |
—3250 - -
5 (2047 OLDER ALLUVIUM
5-1 50/3" V47 Very dense, moist, light brown, clayey fine to medium SAND (SC), with trace gravel
A4
—3245 b b
10— . o3
_]] 52 | 50/6" 7 i
3240 - ; .
15 716
m 5-3 74 |
—3235 b b
20— 2 —
_]] 5-4 | 50/3"[%% i
—3230 b b
25 %z ]
m 55 | 506" |
—3225 b % b
i Hard, moist, light brown, lean CLAY (CL), with trace finesand |
30
Figure A-6

URS




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-5

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-5

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES .
- o o
s - | 3 =| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
33 2%|o _g g s 82l o OTHER TESTS
we oglae 3 28| © s5| >
[ me| O 20| a
30
10
_JJ 56 | 50/6" I 4
—3220 - - -
’ | Very dense, light brown, silty fine to medium SAND (SM), with trace clay |
35m 1 5 LL(22), PI(NP)
57 | 50/6" ]
—3215 R R
] 777/ Hard, moist, light brown, lean CLAY (L), with trace fne sand i
40— = -
_]] 58 | 50/4" | 4
—3210 - - -
45— — —
ﬂ 59 | 50
—3205 - - -
'ﬂ 510 | som" i 19 WA(51)
i | Bottom of boring at 48.5 feet i
50— = -
—3200 - - -
55— = —
3195 - 1
60— = -
3190 - 1
Figure A-6




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-6

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-6

10—
_]] 62 | 50/6" ]

—3235 R -
15 —

m 63 | 50/3" |

—3230 R -
20 —

_]] 6-4 | 50/6" |

—3225 R -
25 —

m 65 | 50/6" ]

—3220 R -

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  03/31/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 41.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-249 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 lbs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808511 E 6602136
SAMPLES .
[oR
5 . | 8 x| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
% o8lo £ |2 |5 §&| o | OTHERTESTS
we oele E | 35| ¢ 55| >
L= Z |mLe| O =0| A
ALLUVIUM
| | Very stiff, moist, light brown, SILT (ML), with fine sand and trace clay |
—3245 b - b
5 — —
LL(23), PI(3
m 6-1 25 L i (23) PIE)
’ OLDER ALLUVIUM
3240 | | Hard, moist, light brown, lean CLAY (CL), with silt and fine sand |
B o3

30

Figure A-7




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-6

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-6

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES =
o
g .| 8 <| &
® < s | & | o MATERIAL DESCRIPTION z g REMARKS AND
8% 88Blo £ |2_| & 8g| o | OTHERTESTS
e oL|e 5 | 35| & 55| 2
30 [ me| O 20| a
6
_JJ 66 | 84 i |
3215 - - .
35 = 4,
m 6-7 50/5" B -
3210 - - .
40— = -
_ﬂ 6-8 | 50/2" B i
i | Bottom of boring at 41.5 feet i
3205 - - .
45— - _
3200 - - .
50 - -
3195 - - .
55 - -
3190 - - .
60— - -
3185 - - .
Figure A-7




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-7

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-7

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  oa/01/08 990 A Podwiltz gy P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 51.5 feet
Drill Rig . : Drilling g s Approximate
Type Unimog Marl M5 All Terrain Contractor  Pacific Drilling Surface Elevation 3370 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807856 E 6604182
SAMPLES .
[oR
5 o | 8 2| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
28 $%|o .g g 5 g2 A OTHER TESTS
we oglae 3 oo | O B5| 2
3370 0 [ mo| O 20| a
ALLUVIUM
| | Dense, moist, light brown, silty fine to medium SAND (SM) with gravel |
—3365 5 1 2 | 107
7-1 48 i
—3360 10 —
m 7-2 70 i
i Very dense, moist, light brown, well graded SAND with silt (SW-SM), with trace gravel |
—3355 15 v Becomes dense 1 2 | 115 [sap)
7-3 39 i
—3350 20 v Becomes very dense — CORR
m 7-4 54 -
i | Very dense, light brown, poorly graded SAND (SP) i
—3345 25— v Becomes dense 4 CORR
| 7-5 32 i
—3340 30
Figure A-8




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-7

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-7

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES -
o
5 s | 8 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
53 58le € |2 |5 $&| o | OTHERTESTS
e ogflg 35| © 55| 2
> 35 pe o
3340 30—t 221 0 =0| o
JJ ¥ With silt 2 | 98
| 7-6 44 i
—3335 35— —y— With trace gravel —
_]] 7-7 40 i
3330 40 Very dense, moist, ight grayish yellow, siity medium to coarse SAND (SM), with trace |
| 7-8 39 gravel i
—3325 45—]] —y Becomes very dense T 3
| 7-9 54 i
—3320 50— —y— With gravel —
_ﬂ 7-10 | 66 i
i ‘_ Bottom of boring at 51.5 feet i
3315 55— - —
3310 60— - —
3305 65
Figure A-8




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-8

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-8

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  oa/01/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 51.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3397 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808068 E 6603977
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
% o8lo £ |2 |5 §&| o | OTHERTESTS
we oele §E | 35| ¢ 55| >
L= Zz |me| O =0| A
K 4 ALLUVIUM
| | Dense, moist, light yellowish brown, silty fine to medium SAND (SM), with trace gravel |
—3355 - -
S‘N ot | 30 Medium dense, moist, light yellowish brown, poorly graded SAND (SP) o
—3350 b b
10 7 WA(3)
| 8-2 20 i
—3345 b i
i " Medium dense, moist, light yellowish brown, silty fine to coarse SAND (SM) |
15 1 3
m 8-3 24 i
—3340 b i
i Medium dense, moist, light yellowish gray, well graded SAND (SW), with trace silt |
20 n CORR
| 84 | 38 i
—3335 b b
25 n CORR
85 38 i
—3330 b b
30
Figure A-9




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-8

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-8

Report: GE

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES .
- c') Q-
s R 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
33 2%|o _g g s 82l o OTHER TESTS
we ofje 5 | o8| 8 s5| 2
30 [ nme| O =0| o
m ' 3 | 101 [SAG)
86 | 48 i
—3325 R E
T Meﬁili_mﬁeﬁse_, moist, light yellowish brown, silty fine to coarse SAND (SM) with |
N i grave i
35_]] n WA(14)
Il &7 | 30 1
—3320 R -
40 A
m 88 | 37 i
—3315 R E
45— —y — Trace gravel —
_]] 89 | 38 1
—3310 R E
SO‘N 71 3 | 100
810 | 40 1
3305 i L Bottom of boring at 51.5 feet i
55— - _
—3300 R o E
60— - _
—3295 R - i
Figure A-9




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-9

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-9

Report: GE

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  oa/01/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 46.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3313 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807888 E 6603017
SAMPLES .
[oR
5 .| 8 x| 2
'§ £ s | & | o MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we oglae 3 28| © s5| >
L= Z |mLe| O =0| A
e ALLUVIUM
i | Medium dense, moist, reddish brown, poorly graded medium to coarse SAND with silt |
(SP-SM), with trace gravel
—3310 b b
o 7 WA(7)
| 9-1 15 i
—3305 b b
10 ﬁBeoomes dense, fine to medium sand, with trace gravel —
m 92 | 44 _
3300 A ™ Very dense, muist, reddish brown, clayey fine to medium SAND (SC) |
157 1 o4 WA(22)
| 9-3 58 i
—3295 - i
20 —
m 9-4 | 50/4" 7% i
73290 1 Very dense, moist, reddish brown, sity medium to coarse SAND (SM), with trace |
i | gravel i
25— — 1 2
_]] 9-5 55 L i
—3285 b o b
30
Figure A-10




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-9

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-9

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES “
- c) Qo
& - | S =| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% 8%|o g 2 < 82| o | OTHERTESTS
we ogle 3 28| © s5| >
[ mo| O 20| a
30 ™
m 9-6 50/6"
—3280 R R
35—]] - =
1 97 | s2 |
—3275 - -
’ Very dense, moist, reddish brown, poorly graded fine to coarse SAND (SP), with trace |
40 | gravel |
m WA(4)
98 | 70 |
—3270 - -
45 v Becomes dense —
1l 99 | 37 |
i L Bottom of boring at 46.5 feet i
—3265 - - -
50— = -
—3260 - - -
55— — —
—3255 - - -
60— = -
—3250 - - -
Figure A-10




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-10

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-10

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  oa/02/08 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 56.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3:274 Feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807650 E 6602290
SAMPLES .
g 2 ol =
= N 5 — 3> =
T = 5 | & | ¢ MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we oglae 3 28| © s5| >
L= Z |mLe| O =0| A
ALLUVIUM
| L Medium dense, moist, light reddish brown, silty fine to medium SAND (SM), trace
gravel
—3270 b b
] 12
_]] 10-1 21 i
—3265 b b
10 —
m 10-2 | 50/6" i
i Dense, moist, light brown, well graded SAND with silt (SW-SM) |
—3260 b b
15 7 SA(5)
10-3 35 i
—3255 b b
20— —y— With gravel 4
_]] 10-4 30 i
—3250 b b
25 ] 2 | 108
10-5 | 45 |
—3245 - i
30
Figure A-11




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-10

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-10

Report: GE

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES .
- [@)] o
& - | S =| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% %o _g @ s 82l o OTHER TESTS
we 88|88 E 35| ¢ 53| &
[ me| O 20| a
30
_JJ 10-6 | 37 ]
—3240 E b
35m OLDER ALLUVIUM
10-7 54 Very dense, moist, light brown, clayey SAND (SC) i
—3235 E b
40—]] a4y Becomes medium dense T 7 SA(31)
1l 108 | 21 ]
—3230 E b
45 —y Becomes very dense —
m 10-9 .
—3225 E b
50 =
m 10-10 | 50/4" i
—3220 E b
55 =
m 10-11 i
i | Refusal at 56.5 feet i
—3215 E r b
60— — _
—3210 E r b
Figure A-11




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-11

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-11

Project Number: 27667021.00030 Sheet 1 of 2
Date(s)  oa/02/08 990 A Podwiltz gy P. Balasubramanyam
Drilling Drill Bit . . . Total Depth
Method Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 51.5 feet
Drill Rig . : Drilling g s Approximate
Type Unimog Marl M5 All Terrain Contractor  Pacific Drilling Surface Elevation  3-286 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807381 E 6602302
SAMPLES .
- c) s
& - | S =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 8%|lo £ | 2| S §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Zz |me| O =0| A
ALLUVIUM
3985 i | Loose, Moist, light yellowish gray, poorly graded SAND (SP), with trace gravel |
o 7 SA(3)
3080 | 11-1 9 i
10 v Becomes medium dense, light yellowish brown —
3975 m 11-2 13 i
15— —
3970 _]] 11-3 11 i
i Loose, moist, light yellowish gray, poorly graded SAND with silt (SP-SM) |
20 7o WA(11)
3065 | 11-4 11 i
i Medium dense, moist, brown, silty fine SAND (SM), trace coarse sand, fine gravel |
25 7 SA(12)
| 3260 | 11-5 10 i

30

URS Figure A-12



O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-11

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-11

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES .
[oR
5 s | 8 2| 2
T 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% ° _g 2 s 82l o OTHER TESTS
we g: =} 20 © W g >
Z |me| O =0| A
s ¥ Becomes silty fine to medium sand 5 | 100
3955 11-6 22 i
3250 11-7 20 i
Very dense, moist, light yellowish brown, silty fine to coarse SAND (SM) |
B 118 | 79 ]
3245
3240 ]] 11-9 42 i
| Very dense, moist, white, clayey fine SAND (SC) with gravel |
- |
2 4 SA(38)
3235 | 11-10| 63 8 i
) Bottom of boring at 51.5 feet i
—3230 E
—3225 E
Figure A-12




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-12

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-12

Report: GE

Project Number: 27667021.00030 Sheet 1 of 2
Bﬁ}ﬁfg) 04/03/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 30.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-290 Feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808645 E 6603082
SAMPLES .
- c) Qo
& - | S =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
°% o%le £ |2 ] 8 §&| o | OTHERTESTS
we nldfa 35 85| O S5 =
3200 0 [ me| O 20| a
ALLUVIUM
| | Medium dense, moist, pale brown, silty fine to medium SAND (SM), with few fine
gravels
X 125 | 505" i l
M 121 | 17 i 7
—3285 5 — T 4
_]] 12-2 18 L i
—3280 10 v Becomes very dense with gravel —
m 12-3 53 L i
’ %] OLDER ALLUVIUM
| 47 Very dense, moist, pale brown, clayey fine to medium SAND (SC), with trace gravel
—3275 15— 3
]] 12-4 | 50/5"
—3270 20—
—3265 25— — —
]] 12-6 | 50/3" 5 LL(33), PI(7), SA(24)
—3260 30
Figure A13




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-12

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-12

Report: GE

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES =

R o
s .| 8 2| 2
® < s | & | o MATERIAL DESCRIPTION z g REMARKS AND
o8 88Blo £ |2_| & 8g| o | OTHERTESTS
e oL|e 5 | 35| & 55| 2

[ me| O 20| a
3260 30357 [ B0 T

i L Bottom of boring at 30.5 feet i
3255 35— - —
3250 40— - -
3245 45— - i
3240 50— - -
3235 55— - -
3230 60— - -
3225 65

Figure A13




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-13

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-13

Project Number: 27667021.00030 Sheet 1 of 2
B?ihee(g) 04/03/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 30.8 feet
Drill Ri . Drillin: e - Approximate
Type ©  Marl M5 All Terrain Contrasor  Pacific Drilling R evation 31293 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 lbs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808342 E 6602748
SAMPLES .
- c) Qo
& - | S =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 3%|o £ | 2| S §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Z |mLe| O =0| A
OLDER ALLUVIUM
| | Medium dense, moist, pale brown, clayey fine to medium SAND (SC), with fine gravel
= _ L 4 4 WA(41), EI(0), CORR
3290 131 | 56 (@1, EI0)
1 - <—Cobble 1
5 —y Becomes dense n EI(0), CORR
| 13-2 45 L i
—3285 b o b
10— — —
Y 133 s0s SA@44)
1 ¥y Becomes carbonate cemented 1
—3280 b - b
15— — —
|| 134 | so 5
—3275 b o b
20— — —
Y| 135 | 50"
—3270 b o b
25— — —
| 136 | s0" 4
—3265 b o b
30
Figure A-14




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-13

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-13

Report: GE

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES -
R o
s .| 8 =| 2
s £ 5 | & | © MATERIAL DESCRIPTION 2| € | REMARKS AND
o8 88Blo £ |2_| & €| o | OTHERTESTS
e ogle § (35| © 55| 2
[ me| O 20| a
30 T
X 137 | s [FEL
T I~ Bottom of boring at 30.8 feet T
3260 - - -
35 - -
3255 - - -
40 - -
3250 - - -
45 - -
3245 - - -
50— - -
3240 - - -
55— - -
3235 - - -
60— - -
3230 - - -
Figure A-14




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-14

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-14

Report: GE

Project Number: 27667021.00030 Sheet 1 of 1
Bﬁ}ﬁfg) 04/03/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 28.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-278 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808626 E 6602520
SAMPLES 5
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 8%|lo £ | 2| S §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Zz |me| O 0| a
/ OLDER ALLUVIUM
| % | Medium dense, moist, pale brown, clayey fine to coarse SAND (SC), with some fine
gravels and trace coarse gravels
= i i SA(18
3275 141 | 20 (8)
5 142 | 50 —y Becomes very dense —
—3270 b b
10_]] sl a0 Dense, moist, pale brown, silty fine to coarse SAND (SM), with trace gravel | 5
—3265 b b
i % Very dense, moist, pale brown, clayey fine to coarse SAND (SC), with trace gravel |
15g) 144 | s06" 5 n WA(20)
%
—3260 b b
i Very dense, moist, pale brown, silty fine to coarse SAND (SM), with trace gravel |
20— 5
_]] 14-5 | 50/4" 1
—3255 b b
25— 146 | 50/4" -
3250 b 14-7 R
[ i | Auger refusal at 28.5 feet i
30
Figure A-15




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-15

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-15

Project Number: 27667021.00030 Sheet 1 of 3
B?ihee(g) 04/04/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 81.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3379 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807493 E 6604121
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we oglae 3 28| © s5| >
L3375 o= 2210 =0| o
ALLUVIUM
| | Dense, moist, light yellowish brown, silty fine to medium SAND (SM), with some fine
gravel
—3370 5 1 2 EI(0)
| 15-1 39 i
3365 10 Dense, moist, ight yeilowish brown, well-graded SAND with silt (SW-SM), with some | SA(11), EI(0)
15-2 4 | gravel i
i | Medium dense, moist, light yellowish brown, silty SAND (SM), with some gravel |
—3360 15— T 4
_]] 15-3 17 i
—3355 20 v Becomes dense —
m 15-4 39 b
i | Medium dense, moist, light, yellowish brown, well-graded SAND with silt (SW-SM), |
i | with trace gravel i
73350 25+ 1 2 SA(7), CORR
1l 155 | 17 |

—3345 30

URS Figure A-16



O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-15

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-15

Project Number: 27667021.00030 Sheet 2 of 3
SAMPLES .
- [@)] o
& - | S =| 2
T 5 |2 | ¢ MATERIAL DESCRIPTION £| € | REMARKS AND
5B o .g g 5 g2 A OTHER TESTS
RS e 5 |8g| ® S8l 2
> ne| & 0| a
3345 30—(gr—— 2=
m | ¥ Becomes dense CORR
15-6 42 | i
—3340 1 3
]] 157 42 f:- vy Becomes light brown, coarse to very coarse grained T
—3335 ¥ Becomes light yellowish brown, medium to coarse grained — WA(12)
]] 15-8 | 32 1
—3330 —
4 LL(25), PI(3), WA(14
]] oo | a1 | (25), PI(3), WA(14)
—3325 50 v Becomes very dense —
m 15-10 57 i
% OLDER ALLUVIUM _
Medium dense, moist, light reddish brown, clayey fine SAND (SC), with gravel
[~3320 ]] s SA(17)
1N 15-11| 29 ]
—3315 —y Becomes very dense —
_]] 15-12| 65 1
—3310
Figure A-16




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-15

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-15

Project Number: 27667021.00030 Sheet 3 of 3
SAMPLES .
- o o
s - | S 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% £%8|o _g g s g2| A OTHER TESTS
me og|g 3| © 55| 2
> 3 = Q
[ me| O 20| a
—3310 65 7 7
_JJ 15-13| 65 8
—3305 70— 5 Increased fines content =
]] 15-14 | 50/6" (7547 v I WA33)
’ Very clj_en_se,_ moist, light yellowish brown, silty medium to coarse SAND (SM), with |
| grave |
—3300 75— —
j 15-15 | 50/6" 1
—3295 80—ﬂ 1 2 SA(12)
11| 15-16| 50/6" ]
i = ~_ Bottom of boring at 81.5 feet i
—3290 85— — —
—3285 90— — —
—3280 95— — —
—3275 100
Figure A-16




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-16

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-16

Project Number: 27667021.00030 Sheet 1 of 2
B?ihee(g) 04/07/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 51.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3307 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaon N 1808728 E 6603414
SAMPLES 5
- c) s
& - | S =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
% o8lo £ |2 |5 §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Z |mLe| O =0| A
ALLUVIUM
| | Dense, moist, pale brown, silty medium SAND (SM), with some fine gravel |
—3305 b b
5 ¥ Becomes medium to very coarse sand T
_]] 16-1 39 i
—3300 b b
10 —
m 16-2 33 i
—3295 b i
i Medium dense, moist, pale brown, poorly graded SAND with silt (SP-SM) |
157 1 s WA(7)
i 16-3 24 i
—3290 b i
20 —
m 16-4 29 b
—3285 b b
25— —
_]] 16-5 29 i
—3280 b b
30
Figure A-17




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-16

Report: GE

Project: East County Substation Log of Boring B-16
Project Location: Jacumba, California

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES 5
[oR
5 s | 8 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
28 2%|o .g g 5 g2 A OTHER TESTS
we o&lge 5 (85| & 55| >
30 [ me| O 20| a
m 41 ¥ Becomes dense
166 | 33 |
—3275 b b
’ Dense, moist, pale brown, silty SAND (SM) T ]
35—]] 1 9
1l 167 | 45 i
—3270 - -
40_]] s | 2 Medium dense, moist, pale brown, clayey fine SAND (SC), with some fine gravel | 5 LL(29), PI(9), SA(43)
—3265 b b
_ i OLDER ALLUVIUM _
Hard, moist, pale brown, lean CLAY (CL)
45 — —
m 169 | 38 K |
—3260 b - b
SO—H — 715
11l 16-10| 37 | |
3255 1 L Bottom of boring at 51.5 feet i
55— — —
—3250 b - b
60— — —
—3245 b - b

URS Figure A-17



O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-17

Project: East County Substation Log of Boring B-17
Project Location: Jacumba, California

Project Number: 27667021.00030 Sheet 1 of 2
B?ihee(g) 04/07/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 51.5 feet
Drill Rig : Drilling g s Approximate
Type Marl M5 All Terrain Contractor Pacific Drilling Surface Elevation 3,317 Feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808488 E 6603494
SAMPLES 5
- c) s
& - | S =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 8%|lo £ | 2| S §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Zz |me| O =0| A
ALLUVIUM
| | Dense, moist, pale brown, clayey coarse SAND (SC), with some fine gravel |
—3315 b b
57 n CORR
i 171 40 i
—3310 b b
10— v Becomes medium to coarse grained 3 CORR
_]] 17-2 40 i
—3305 b b
15— —
_]] 17-3 41 i
—3300 b b
i Dense, moist, pale brown, silty fine to medium SAND (SM) |
20 7 WA(9)
i 17-4 36 i
—3295 b i
25— ﬁBeoomes very dense, carbonate cemented — 3
_]] 17-5 | 50/6" i
—3290 b i

30

Report: GE

URS Figure A18



Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-17

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-17

Report: GE

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES 5
[oR
5 s | 8 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
28 2%|o _g g 5 g2 A OTHER TESTS
e ogle § (35| © 55| 2
305 Z |me| O 0| a
JJ 17 ¥ No carbonate
| 17-6 28 i
—3285 b E
35— : ]
: 5 LL(27), PI(5), SA(37
_]] 17-7 62 |: i (27), PI3). SAGT)
—3280 - g
’ /" OLDER ALLUVIUM
| 2l Very dense, moist, pale brown, clayey medium to coarse SAND (SC), with carbonate
40—]] % 1
Al 178 | 54 F i
—3275 - g i
45-x 179 | 504" T SAGY)
—3270 b E
50 -
_ﬂ 17-10 | 50/6" (227, i
3265 1 - ‘_ Bottom of boring at 51.5 feet i
55— — ]
—3260 b - E
60— — ]
—3255 b - E
Figure A18




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-18

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-18

Report: GE

Backfil Soil cuttings/bentonite chips

Location N 1808535 E 6602379

Project Number: 27667021.00030 Sheet 1 of 1

Bﬁ}ﬁfg) 04/07/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
priing  Hollow Stem Auger Sertype 6 inch finger bit Jotal Depih 29.3 feet

Type ¢ Unimog Marl M5 All Terrain Driling  Pacific Drilling Approximate 3,271 feet

Dot (Soct) Not encountered Voo ModCaliSPT Hammer 140 Ibs/30" drop

Borehole

SAMPLES

ks}
[oR
5 . | 8 2| 2
] 5 |8 | e MATERIAL DESCRIPTION 2| € | REMARKS AND
28 2%|o .g 2 5 g2 A OTHER TESTS
ol AQglo 35| © 5| >
> 35 O o [e]
0 [ me| O 20| a
547 OLDER ALLUVIUM
3270 | | Very dense, moist, pale brown, clayey medium to coarse SAND (SC), with some fine
gravel and carbonate
18-1 | 50/6"
5 s _
18-2 | 50/6" [ 4
—3265 b ; b
10— —
3960 _]] 18-3 82 i
15— E‘f’ 7 3—** Increased fines content T SA®42)
3955 i 18-4 72 g i
20— A —
]] 18-5 | 50/6"
—3250 b b
7 186 | s 55 e
—3245 . ” Lo .
i /,_ i
1| 187 | som s ]
4l- Auger refusal at 29.3 feet
30
Figure A-19

URS




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-19

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-19

Report: GE

Project Number: 27667021.00030 Sheet 1 of 1
Bﬁ}ﬁfg) 04/08/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drilling Drill Bit . . . Total Depth
Method Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 25.3 feet
Drill Rig . : Drilling g s Approximate
Type Unimog Marl M5 All Terrain Contractor  Pacific Drilling Surface Elevation  3-275 feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 lbs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808194 E 6602406
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
-— Q w— e} %) e 0]
L0 09|o S 2| 0O OTHER TESTS
we oels 5§ |3s| @ 221 2
L3275 01— = 2210 =0| o
OLDER ALLUVIUM
| Very dense, moist, pale brown, clayey fine to coarse SAND (SC), with some fine
gravel and carbonate
']] 19-1 | 50/4" [ T
3270 5T 192 | 505" .
—3265 10— —
_]] 19-3 50 1 3 WA(21)
—3260 15— % —
_]] 19-4 | 50/6" [ i
i Hard moist, pale brown, lean CLAY (L) ]
—3255 20— — —
_]] 19-5 90 i
i | Very dense, moist, pale brown, clayey fine to coarse SAND (SC), with carbonate |
—3250 25— 4196 | 503" SH — SA(33)
| | Bottom of boring at 25.3 feet |
—3245 30
Figure A-20




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-20

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-20

Report: GE

Project Number: 27667021.00030 Sheet 1 of 1
Bﬁ}ﬁfg) 04/08/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 27.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-215 feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808030 E 6601482
SAMPLES .
g ? ol =
= N 5 — 3> =
T = 5 | & | ¢ MATERIAL DESCRIPTION £| £ | REMARKS AND
-— Q 4 e} %) e 0]
20 0o % 2| 0O OTHER TESTS
e A 3 = E 5| © RE| >
L3215 01— = B2 9 =0| o
OLDER ALLUVIUM
| | Very stiff, moist, pale brown, sandy lean CLAY (CL) |
T 201 | 16 i T
—3210 5 —y —Becomes hard — WA(58)
| 20-2 63 B i
—3205 10— — —
_]] 20-3 | 50/5" N i
—3200 15— — —
|| 204 | s0r 4
—3195 20— — — WA®©3)
| 20-5 69 B i
| 5 L —
3190 25 WA®1)
| 20-6 | 50/6" B i
B 20-7 | 50/6" B R
i L Auger refusal at 27.5 feet i
—3185 30
Figure A-21




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-21

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-21

Report: GE

Project Number: 27667021.00030 Sheet 1 of 1
Bﬁ}ﬁfg) 04/08/08 Iéz;gged D. Rector g;]ecked P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 19.8 feet
Drill Rig . : Drilling g s Approximate
Type Unimog Marl M5 All Terrain Contractor  Pacific Drilling Surface Elevation  3-215 feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 1bs/30" drop
Eggﬁﬁle Soil cuttings/bentonite chips Location
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 3%|o £ | 2| S §&| o | OTHERTESTS
we ol 5 o3| & S5| 2
L3215 01— = B2 =0| o
OLDER ALLUVIUM
| | Hard, moist, pale brown, lean CLAY (CL), with carbonate and fine sand |
T 211 | 508" i T
—3210 5 — — WA(S5)
i 21-2 50 B i
—3205 10— — 6
_]] 21-3 70 R i
—3200 15— — —
|| 214 | so
X 215 | som i G
—3195 20— I~ Auger refusal at 19.8 feet I
—3190 25— — —
—3185 30
Figure A-22




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-22

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-22

Project Number: 27667021.00030 Sheet 1 of 3
Date(s)  oa/09/08 990 A Podwiltz gy P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 86.4 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-363 feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807573 E 6603888
SAMPLES .
- c) Qo
& - | S =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
3 3%|o £ | 2| S §&| o | OTHERTESTS
we o&le 5 o3| & S5| 2
L= Z |mLe| O =0| A
ALLUVIUM
| | Medium dense, moist, light reddish brown, silty medium to fine SAND (SM), with trace |
gravel
—3360 b b
5_ —
_]] 221 24 i
—3355 b b
10— —
_]] 22-2 19 i
—3350 b b
15— ¥y Becomes medium to coarse T
_]] 22-3 20 i
—3345 b i
20— —
_]] 22-4 23 i
—3340 b i
25— —
_]] 22-5 22 i
—3335 b b
30
Figure A-23




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-22

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-22

Project Number: 27667021.00030 Sheet2 of 3
SAMPLES .
- o o
& - | S =| 2
S = | 5|2z MATERIAL DESCRIPTION | 2 | REMARKS AND
3% 2%|o 2 2 s 82| o | OTHERTESTS
e al|g 3 oo O 85| 2
30 = z |me| O =0| o
JJ < ¥ Becomes dense
1| 226 | 35 i
—3330 - b
35_]] OLDER ALLUVIUM
| 22-7 54 Very dense to dense, moist, light reddish brown, silty SAND (SM) i
—3325 b b
40 —
_]] 22.8 | 45 i
—3320 b b
45 —
m 22-9 43 |
—3315 b b
50— —
_]] 22.10| 45 i
—3310 b b
55— =
_]] 22.11| 50 i
—3305 b b
60 —
m 22-12 45 |
—3300 b b
Figure A-23




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-22

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-22

Project Number: 27667021.00030 Sheet 3 of 3
SAMPLES .
- c) Qo
& - | S =| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% £%8|o .g g s g2| A OTHER TESTS
e ogle § (35| © 55| 2
L |F Z2 |me| o =0| A
haed JJ ] ¥ Becomes medium dense
Al 22-13| 28 |
—3295 R i
70— Becomes very dense —
]] 22-14 | 50/6" v e
—3290 R i
51x 22-15| 5006 N
—3285 E E
80 —
m 22-16 | 50/6" i
—3280 E E
85 —
m 2217 | so/5" bt o ]
Very dense, moist, light gray, silty fine SAND (SM)
- I Bottom of boring at 86.4 feet -
—3275 E - E
90— — —
—3270 E - E
95— — —
—3265 E - E
100
Figure A-23




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-23

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-23

Project Number: 27667021.00030 Sheet 1 of 3
Date(s)  oa/09/08 990 A Podwiltz gy P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 80.3 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3341 feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 lbs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807760 E 6603489
SAMPLES .
[oR
5 . | 8 <| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we oglae 3 oo O T5| 2
L= Zz |me| O =0| A
ALLUVIUM
| 3340 | | Dense, moist, yellowish brown, silty fine to medium SAND (SM), with some fine gravel |
5_ —
3335 _]] 231 36 i
10— v Becomes very dense —
3330 _]] 23-2 52 i
15— —
]] 23-3 | 50/6"
—3325 b b
20— v Becomes medium dense —
3390 _]] 23-4 25 i
25— —
3315 _]] 23-5 27 i
30
Figure A-24




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-23

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-23

Project Number: 27667021.00030 Sheet 2 of 3
SAMPLES .
[oR
5 s | 8 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
2% 28|o .g g 5 g2 A OTHER TESTS
me ALle § | 35| © 85| 2
> =
[ me| O 20| a
: ¥ Becomes dense
3310 23-6 35 i
3305 ]] 23-7 49 i
3300 ]] 23-8 31 i
0 OLDER ALLUVIUM
L3295 ]] 239 | 506 Very dense, moist, light reddish brown, silty medium to fine SAND (SM), with trace
gravel and carbonate
[ 3200 ]] 23-10 | 50/4" |
3085 ]] 23-11| 50 i
] 23-12| 50/8" N
—3280 E
Figure A-24




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-23

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-23

Report: GE

Project Number: 27667021.00030 Sheet 3 of 3
SAMPLES -
o
g .| 8 <| &
] 5 |2 | ¢ MATERIAL DESCRIPTION £| £ | REMARKSAND
8% 88Blo £ |2_| & 8g| o | OTHERTESTS
e oL|e 5 | 35| & 55| 2
L |F Z2 |me| O =0 a
3975 _JJ 23-13 51 i
70 -
[ 3970 _]] 23-14 | 50/6" |
75 —
Jn 23-15| 50/6"
3265 -
1 vy Becomes fine sand 1
80—x 23.16| 503" —
Bottom of boring at 80.3 feet
—3260 - -
85— - —
3255 - -
90 - —
—3250 - -
95 - —
3245 - i
100
Figure A-24




Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-24

O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-24

gravel

5_
:[| 24-1 | 50/6"
3345 -

10—
:[| 24-2 | 50/6"
3340 -

15—

3335 _]] 24-3 32
20

3330 _]] 24-4 37

25—
| 3305 _]] 245 | 41

vy Becomes dense and medium to coarse grained

Project Number: 27667021.00030 Sheet 1 of 3
Date(s) 0410108 990 A Podwiltz gy P. Balasubramanyam
Drillin Drill Bit : . : Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehgle 66.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation 3391 feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807843 E 6603762
SAMPLES .
[oR
5 .| 8 =| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
28 2%|o _g g 5 82l o OTHER TESTS
we ogls § |35 ¢ 55| >
L= Z |mLe| O =0| A
ALLUVIUM
3350 i | Very dense, moist, light reddish brown, silty medium to fine SAND (SM), with trace

i SA(16), COMP,
R-Value

30

Report: GE

Figure A-25




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-24

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-24

Project Number: 27667021.00030 Sheet 2 of 3
SAMPLES .
[oR
5 s | 8 2| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
33 2%|o _g @ s 82l o OTHER TESTS
we oglae 3 28| © s5| >
[ me| O 20| a
3320 JJ 24-6 39 i
OLDER ALLUVIUM
3315 24-7 50 Very dense, light yellowish brown, fine to medium SAND (SM) with carbonate i
3310 ]] 24-8 68 i
ﬁBecomes dense, yellowish brown, with gravel —
3305 ]] 24-9 43 i
Becomes very dense 7
]] 24-10 | 50/6 v i
—3300 b
¥ Becomes medium to fine grained —
3295 ]] 24-11 55 i
3290 ]] 24-12| 65 i
Figure A-25




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-24

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-24

Project Number: 27667021.00030 Sheet 3 of 3
SAMPLES -
R o
s o ? 2| 2
® £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKSAND
5% 5ule € |2_| 5 88| o | OTHERTESTS
e oL|e 5 | 35| & 55| 2
L |F Z2 |me| O =0 a
3085 11| 24-13| 50/6 : i
i L Bottom of boring at 66.5 feet i
70 - -
—3280 - - -
75 - —
3275 - - -
80 - —
3270 - - -
85— - —
3265 - - -
90 - —
—3260 - - -
95 - —
3255 - - -
100
Figure A-25




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-25

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-25

Project Number: 27667021.00030 Sheet 1 of 2
Date(s) 0410108 990 A Podwiltz gy P. Balasubramanyam
Drillin: Drill Bit . . . Total Depth
Metho% Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 50.5 feet
Drill Ri . . Drillin: e - Approximate
Type 9 Unimog Marl M5 All Terrain Contragctor Pacific Drilling Surface Elevation  3-320 feet
Water Level Samplin Hammer "
Depth (Feet) Not encountered Method(g) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1808798 E 6603729
SAMPLES .
[oR
5 . | 8 <| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
- Q 4 o %) < =0
20 0o % 2| 0O OTHER TESTS
e A 3 = E 5| © RE| >
L3320 o= 2210 =0| o
ALLUVIUM
| L Medium dense, moist, light yellowish brown, silty medium to fine SAND (SM), with
trace gravel
—3315 5 —
_]] 25-1 13 i
—3310 10 Becomes very dense, light yellowish brown =
]] 25-2 | 50/6" v v oy
—3305 15— —
_]] 25-3 25 i
—3300 20— —
_]] 25-4 28 i
—3295 ]
25-5 30 i
—3290
Figure A-26




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-25

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-25

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES -
- o o
& - | 3 =| 2
] 5 |2 | ¢ MATERIAL DESCRIPTION £| & | REMARKS AND
3% 2%|o g 2 s 82l o OTHER TESTS
we oelgs § | 3| ¢ 55| >
[ me| O 20| a
—3290 30 - T
K i Becomes very dense
_JJ 256 | 52 | i
3285 35_]] . OLDER ALLUVIUM
| 25-7 74 Very dense, moist, light brown, clayey SAND (SC), with trace gravel i
3280 40 _
_]] 258 | 58 i
—3275 45— g —
|| 259 | 77 ¢ i
3270 50— 5.10| s0er e 7
i L Bottom of boring at 50.5 feet i
—3265 55— — —
—3260 60— — —
—3255 65
Figure A-26




O_SOIL_WELL; File: 27667021.GPJ; 6/5/2008 B-26

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-26

Project Number:  27667021.00030 Sheet 1 0f 2
Bﬁ}ﬁfg) 04/11/08 Logged By  A. Podwiltz Checked By P. Balasubramanyam
Drilling Hollow Stem Auger Unimog Marl M5 All | Drill Bit . . . Total Depth
Method Terrain g g Size/Type 6 inch finger bit of Borehole 50.4 feet
Drillin g s Hammer " Surface
Contragctor Pacific Drilling Data 140 lbs/30" drop Elevation 3,206 feet
Sroundwater ot encountered Neroq)  ModCaliSPT Coordinates N 1,808,112.4 E 6,601,391.1
gg;ﬁg%ﬁon Soil cuttings/bentonite chips
SAMPLES 5
o [oR
S 5 S 7 | ®| 2
‘§ < 5 g © MATERIAL DESCRIPTION k5 £| € | REMARKS AND
2% 3%|o £ 2 S O |&g| o | OTHERTESTS
o o E 2= = | &8¢
we oglae 3 RS] © o S| 2
oE z me | O = 20| A
L ALLuvium <1 [ Monitoring well
3205 i Loose, moist, light yellowish brown, silty medium to coarse SAND constructed with above
(SM), with fine gravel grade standpipe
OLDER ALLUVIUM
Hard, moist, pale brown, Sandy lean CLAY (CL)
5 CORR
3200 Al 261 53
10—
10
26-2 50/4"
—3195 -]]
157 263 So/5" SA(57), CORR
—3190 b i
20—
|| 26 50/5"
—3185 b
25 11
| 3180 _]] 26-5 50/5

30

Figure A-27




O_SOIL_WELL; File: 27667021.GPJ; 6/5/2008 B-26

Report: GE

Project: East County Substation Log of Boring B-26
Project Location: Jacumba, California

Project Number:  27667021.00030 Sheet 2 of 2
SAMPLES .
o
c e = o =
2 . o) | ® X =
T £ B S el MATERIAL DESCRIPTION & | | g | REMARKS AND
3% 25| o _g g 5 — g2 Ao OTHER TESTS
e Nnelge SRs] o o |55 2
30 e 2 ne | O® 2 |=28]| &
J_| 266 50/6" i
3175 .
35—
]] 267 50/6" SA(72), CORR
3170 .
4077] 268 50/6" 6
3165 .
4571 269 50/6"
3160 .
50— 2610 505" |
3155 | | Bottom of boring at 50.4 feet i
55— L ]
3150 . - i
60 L ]
3145 . - i

URS Figure A-27



O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-27

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-27

Report: GE

Project Number: 27667021.00030 Sheet 1 of 2
Date(s) 0410108 990 A Podwiltz gy P. Balasubramanyam
Drilling Drill Bit . . . Total Depth
Method Hollow Stem Auger Size/Type 6 inch finger bit of Borehole 31.5 feet
Drill Rig . : Drilling g s Approximate
Type Unimog Marl M5 All Terrain Contractor  Pacific Drilling Surface Elevation  3-232 feet
Water Level Sampling Hammer "
Depth (Feet) Not encountered Method(s) ModCal/SPT Data 140 1bs/30" drop
Boreliole  Soil cuttings/bentonite chips Locaton N 1807910 E 6601741
SAMPLES %5
[oR
g .| 8 <| 2
T £ 5 | & | © MATERIAL DESCRIPTION £| £ | REMARKS AND
-— Q w— e} %) e 0]
20 00w a cl| O OTHER TESTS
we oels 5§ |3s| @ 221 2
L= Zz |me| O 0| a
ALLUVIUM
| | Loose, moist, light yellowish brown, silty medium to coarse SAND (SM), with fine
gravel
—3230 b o b
27 9 i T
i OLDERALLUVIUM e
5— | Very dense, moist, light yellowish brown to pale brown, silty fine to medium SAND
(SM), with fine gravel and carbonate CORR
i 27-2 | 50/6" i
—3225 b b
107 7% Very dense, moist, light yellowish brown to pale brown, clayey SAND (SC), with fine | 4
| 27-3 | 50/6" 74747 gravel and carbonate i
—3220 b b
15— —
]] 27-4 | 50/6" [ SA(39)
—3215 b b
20— —y— With trace clay —
_]] 27-5 | 50/6" i
—3210 b b
25— 4~y Becomes dense, light yellowish tan, no clay 1 s CORR
i 27-6 45 i
—3205 b b
30
Figure A-28




O_10_SNA; File: 27667021.GPJ; 6/5/2008 B-27

Report: GE

Project: East County Substation
Project Location: Jacumba, California

Log of Boring B-27

Project Number: 27667021.00030 Sheet 2 of 2
SAMPLES -
. o
5 o ? <| &
kS £ 5 g IS MATERIAL DESCRIPTION z g REMARKS AND
8 8Ble € |2_| & 58| & | OTHERTESTS
e oL|e 5 | 35| & 55| 2
[ me| O =0| o
30
| 277 | 78 ] i
3200 i L Bottom of boring at 31.5 feet i
35 — _
L 3195 | § i
40— - —
3190 - § i
45 - —
3185 - s ]
50 - _
3180 - s ]
55 - _
3175 | s ]
60— - _
3170 | s ]
Figure A-28




Project:

East County Substation
Jacumba, California
27667021.00030

Project Location:
Project Number:

Log of Test Pit TP-1

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP- 1

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 7.8 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,230 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag/Bucket)
Location N 1809594 E 6601605
h & 2 .
g ~ . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
e 82|83 82 | o 23
3230 0 Sl ALLUVIUM
7 Loose to medium dense, moist, brown, silty medium to coarse SAND (SM), with 1
— gravel and trace cobbles -
N _
—3228 — -
_ OLDER SEDIMENTARY ROCKS _
| Very dense, moist, white, silty fine to coarse SAND (SM), with fine gravel
—3226 — -
5_ —
—3224 — ]
2 —
3 : 1
—3222 — Bottom of test pit at 7.8 feet —
—3220 10— — 7
—3218 — — -
—3216 — — -
15— — -
—3214 — — -
3212 — ~ -
| | | -
{ - - B
—3210 20
Figure A-29




Project: East County Substation

Project Location: Jacumba, California Log of Test Pit TP-2
Project Number: 27667021.00030

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP- 2

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 6 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,235 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag/Bucket)
Location N 1809158 E 6601628
)
¢ & g .
S 5 = REMARKS
5 £ |8 83 2 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ne A28 82 | o 23
0 2 ALLUVIUM
7 Loose to medium dense, moist, brown, silty medium to coarse SAND (SM), with 1
| _ gravel, trace cobbles, and carbonate beds _
3234 X 1
—3232 = =
) | SA(25), R-Value
—3230 =
Bottom of test pit at 6.0 feet
—3228 — — —
—3226 = — =
10— — =
—3224 = — =
—3222 = — =
—3220 15— — =
—3218 = — =
| — L -
3216 - -
|
20

Figure A-30




Project:

Project Location:
Project Number:

East County Substation
Jacumba, California
27667021.00030

Log of Test Pit TP-3

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP- 3

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 8 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,245 feet
Water Samplin
Observations Not encountered Method(g) Bulk (Bag/Bucket)
Location N 1808728 E 6602078
©
. S g .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ne 2|8 82 | o 23
0 Sl ALLUVIUM
Loose to medium dense, moist, reddish brown, silty coarse to medium SAND b
L3244 (SM), with trace gravel -
Loose to medium dense, moist, reddish brown with white dots (carbonate), silty |
coarse to medium to SAND (SM), with carbonate and trace clay
[~3242 N SA(13), R-Value
OLDER ALLUVIUM
—3240 5 Dense to very dense, moist, light brown, silty fine SAND (SM), with trace gravel
and carbonate ]
—3238 T
Bottom of test pit at 8.0 feet
—3236 — — -
10— — 7
—3234 — — -
—3232 — — -
—3230 15— — -
—3228 — — -
—3226 — — -
20

Figure A-31




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-4

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP- 4

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 6 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,228 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808566 E 6601785
©
. S g .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
e A28 82 | o 23
3228 0 OLDER SEDIMENTARY ROCKS
7 Very dense, moist, light brownish white, silty fine to coarse SAND (SM), with b
— L gravel and carbonate -
—3226 — — -
N ] |
—3224 — — -
5_ — —
N 2 _
3222 Bottom of test pit at 6.0 feet
—3220 — — -
—3218 10— — 7
—3216 — — -
—3214 — — -
15— — -
—3212 — — -
—3210 T — 7
{ - - B
—3208 20
Figure A-32




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-5

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-5

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excavation 7 feet Excavation 2 feet Excavation 7 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,230 feet
Water Sampling
Observations Not encountered Method(s) Bulk (Bag)
Location N 1808300 E 6601760
©
. S g .
§ ' o > REMARKS
E=] - 2 0 2 -
s £ (282 |% MATERIAL DESCRIPTION _E|  ANDLABTESTS
20 ko) © w €
e 82|83 82 | o 23
3230 0 Sl ALLUVIUM
7 Loose to medium dense, moist, brown, silty medium to coarse SAND (SM), with 1
— gravel and organics -
N _
—3228 — T
i Loose to medium dense, moist, light brown, silty medium SAND (SM), with i
| trace gravel, some organics, and carbonate h
N 2 _
—3226 — -
5_ —
—3224 — OLDER ALLUVIUM —
_X 3 Dense to very dense, moist, light brown to white, silty medium to fine SAND
(SM), with trace coarse sand, fine gravel, and carbonate
Bottom of test pit at 7.0 feet
—3222 — — -
—3220 10— — 7
—3218 — — -
—3216 — — -
15— — -
—3214 — — -
—3212 T — 7
—3210 20
Figure A-33




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-6

Date(s)

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP- 6

Report: GE

Excavated 04/15/08 Logged By A. Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 5.2 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,251 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag/Bucket)
Location N 1807923 E 6602217
g 2
5 A o = REMARKS
s £ |8 83 2 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ue 32| &2 | 6 28
0 2 ALLUVIUM
'E 1 Loose to medium dense, moist, reddish brown, silty medium to coarse SAND b
L3250 — (SM), with organics and trace gravel
i OLDER ALLUVIUM |
Dense to very dense, moist, light brown to white, silty fine to coarse SAND
— (SM), with gravel, trace fine cobbles, and carbonate —
—3248 — -
N SA(29), R-Value
—3246 B -
4 L Bottom of test pit at 5.2 feet i
—3244 — — -
—3242 = — =
10— — =
—3240 = — =
—3238 = — =
—3236 15— — =
—3234 = — =
—3232 = — =
20

Figure A-34




Project:

East County Substation
Jacumba, California
27667021.00030

Project Location:
Project Number:

Log of Test Pit TP-7

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-7

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 7 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,285 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1807872 E 6602486
©
. S g .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
29 o © <€
ne A28 82 | o 23
0 Sl ALLUVIUM
T Loose to medium dense, moist, reddish brown, silty medium to coarse SAND b
L3284 — (SM), with gravel and trace cobbles -
—3282 _X -
1
E OLDER ALLUVIUM E
| 3280 5— Dense to very dense, moist, light brown, silty fine to coarse SAND (SM), with
gravel and carbonate
4 ) J
3278 Bottom of test pit at 7.0 feet
—3276 — — -
10— — 7
—3274 — — -
—3272 — — -
—3270 15— — -
—3268 — — -
—3266 — — -
20
Figure A-35




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-8

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP- 8

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 4.5 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,247 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808223 E 6602022
h & 2 .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ne A28 82 | o 23
0 Sl ALLUVIUM
'E 1 Loose to medium dense, moist, light brown, silty fine to medium SAND (SM)
3246 OLDER ALLUVIUM
7 Dense to very dense, moist, light brown to white, silty medium to fine SAND
— (SM), with coarse sand, fine gravel, and carbonate
—3244 —
N 2
Bottom of test pit at 4.5 feet
—3242 5 —
—3240 - —
—3238 — —
10— —
—3236 — —
—3234 — —
—3232 15— —
—3230 — —
—3228 — —
|
20
Figure A-36




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-9

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-9

Report: GE

Date(s) 04/15/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 6.7 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,244 feet
Water Samplin
Observations Not encountered Method(g) Bulk (Bag/Bucket)
Location N 1808557 E 6602106
©
. S g .
5 ' o > REMARKS
Qo = [®) -
£ (288 |% MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
e 82|83 82 | o 23
3244 0 Sl ALLUVIUM
T Loose to medium dense, moist, reddish brown, silty medium to coarse SAND b
— (SM), with trace gravel and zone of poorly graded coarse SAND -
—3242 - -
_E 1 4
—3240 - -
5_ —
'E 2 OLDER ALLUVIUM SA(36)
—3238 - Dense to very dense, moist, light brown, silty medium to coarse SAND (SM), ]
wm 3 with fine gravel, more cementation ] COMP, R-Value
— L Bottom of test pit at 6.7 feet -
—3236 — — -
—3234 10— ~ -
—3232 — — -
—3230 — — —
15— — -
—3228 — — -
—3226 — ~ -
—3224 20
Figure A-37




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-10

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-10

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 4 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,210 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808582 E 6601293
h & 2 .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
e A28 82 | o 23
3210 0 3:] OLDER ALLUVIUM
T Dense to very dense, moist, light brownish white, silty medium to fine SAND b
— (SM), with trace coarse SAND, organics, carbonate, and trace clay -
N _
3208 OLDER SEDIMENTARY ROCKS
7 Very dense, moist, light brownish white, silty fine to coarse SAND (SM), with b
— trace gravel and carbonate -
—3206 | 2 -
Bottom of test pit at 4.0 feet
5_ — —
—3204 — — —
—3202 — — -
—3200 10— ~ -
—3198 — — -
—3196 — — —
15— — -
—3194 — — -
—3192 — ~ -
—3190 20
Figure A-38




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-11

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-11

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 6 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,215 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808372 E 6601370
h & 2 .
5 ' o > REMARKS
Qo = [®) -
£ (288 |% MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ue 32| &2 | 6 28
0 = ALLUVIUM
'X 1 Loose to medium dense, moist, reddish brown, silty medium to coarse SAND b
L3214 — (SM), with fine gravel
i OLDER ALLUVIUM |
Dense to very dense, moist, light brownish white, silty medium to fine SAND
— (SM), with trace gravel and clay —
i ) i
—3212 —E —
B v Increase in carbonate E
i 5 i
—3210 5—X —
i . i
Bottom of test pit at 6.0 feet
—3208 — — —
—3206 = — —
10— — =
—3204 = — —
—3202 = — —
—3200 15— — —
—3198 = — —
—3196 = — —
20
Figure A-39




Project:

East County Substation
Project Location: Jacumba, California
Project Number: 27667021.00030

Log of Test Pit TP-12

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-12

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 7 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,231 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808076 E 6601483
h & 2 .
§ ' o > REMARKS
Qo = [®) -
£ (288 |% MATERIAL DESCRIPTION _E|  ANDLABTESTS
29 o © <€
ne A28 82 | o 23
0 Sl ALLUVIUM
'E 1 Loose to medium dense, moist, light brown, silty medium to fine SAND (SM), b
- — with trace gravel and organics -
3230
— OLDER ALLUVIUM —
| Dense to very dense, moist, light brown, silty medium to coarse SAND (SM), |
X 2 with trace gravel and carbonate
—3228 — -
7 OLDER SEDIMENTARY ROCKS
7 Very dense, moist, light brownish white, silty fine to coarse SAND (SM), with b
L3226 5— trace gravel and some carbonate -
4 5 J
3224 Bottom of test pit at 7.0 feet
—3222 — — -
10— — 7
—3220 — — -
—3218 — — -
—3216 15— — -
—3214 — — -
—3212 — — -
20
Figure A-40




Project:

Project Location:
Project Number:

East County Substation
Jacumba, California
27667021.00030

Log of Test Pit TP-13

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-13

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 10.1 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,210 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag/Bucket)
Location N 1807946 E 6601213
h & 2 .
g - . d > REMARKS
E=] - QL Q9 = =
s £ (282 |% MATERIAL DESCRIPTION _E|  ANDLABTESTS
20 ko) © w €
e 82|83 82 | o 23
3210 0 Sl ALLUVIUM
7 Loose to medium dense, moist, light brown, silty coarse to medium SAND (SM), 1
— with fine gravel -
—3208 — -
—3206 — -
5 1 -
3204 N OLDER ALLUVIUM
7 Dense to very dense, moist, light brownish red to white, silty fine SAND (SM), 1
— with trace gravel and carbonate -
) 4
—3202 -
3 4
3200 107  Dense to very dense, moist, light brownish white, sity fine SAND (SM), with, ]
7 r trace gravel and carbonate
X 4 — Bottom of test pit at 10.1 feet -
—3198 — — -
—3196 — — -
15— — -
—3194 — — -
—3192 — — -
—3190 20
Figure A-41




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-14

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-14

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 5.2 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,226 feet
Water Samplin
Observations Not encountered Method(g) Bulk (Bag)
Location N 1807825 E 6601655
g 2
5 A o = REMARKS
= - |e 25 | & o
s £ (282 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
20 ko) © w €
e A2 |8 82 | o 23
3226 0 banly ALLUVIUM
'E 1 8@ 8| Loose to medium dense, moist, reddish brown, silty fine to medium GRAVEL b
— L o % o~ (GM), with sand and trace cobbles —
T
i »‘b .. ]
—3224 = : VFg =
’ 41kl OLDER ALLUVIUM
- Dense to very dense, moist, brown, silty medium to fine SAND (SM), with trace ]
4 gravel ]
X 2
—3222 = =
5 3 B -
4 L Bottom of test pit at 5.2 feet i
—3220 = — =
—3218 = — =
—3216 10— — =
—3214 = — =
—3212 = — =
15— — =
—3210 = — =
—3208 = — =
—3206 20
Figure A-42




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-15

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-15

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 9.8 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,242 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1807532 E 6601807
©
. S g .
g ~ . d > REMARKS
§ £ |2 28 |= MATERIAL DESCRIPTION _E AND LAB TESTS
e 2|8 B2 | o 23
3242 0 ALLUVIUM
7 Loose to medium dense, moist, brown, silty medium to coarse SAND (SM), with 1
_X 1 L fine gravel _
3240 __ v Becomes light brown __
N = |
—3238 — — -
5_ — —
—3236 — - -
—3234 — — -
i 3 J
—3232 10— — Bottom of test pit at 9.8 feet —
—3230 — — -
—3228 — — -
15— — -
—3226 — — -
—3224 T — 7
—3222 20
Figure A-43




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-16

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-16

Report: GE

Date(s) 04/16/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 6.5 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,258 feet
Water Samplin
Observations Not encountered Method(g) Bulk (Bag)
Location N 1807579 E 6602155
©
. S g .
g ~ . d > REMARKS
s g (8882 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ue 2|8 &2 | & 23
3258 0 Sl ALLUVIUM
7 Loose to medium dense, moist, brown, silty medium to coarse SAND (SM), with 1
— gravel -
_E 1 J
—3256 — -
N 2 |
—3254 - _
5_ —
’ OLDER ALLUVIUM
—3252 —X 3 Dense to very dense, moist, brown, silty medium to coarse SAND (SM), with
.l gravel and carbonate
| | Bottom of test pit at 6.5 feet |
—3250 — — -
—3248 10— — 7
—3246 — — -
—3244 — — -
15— — -
—3242 — — -
—3240 T — 7
—3238 20
Figure A-44




O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-17

Report: GE

Project: East County Substation

Project Location: Jacumba, California Log of Test Pit TP-17
Project Number: 27667021.00030

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excavation 7 feet Excavation 2 feet Excavation 5.9 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,287 feet
Water Sampling
Observations Not encountered Method(s) Bulk (Bag)
Location N 1808657 E 6602767
©
. S g .
§ ' o > REMARKS
Qo = [®) -
5 £ |2 28 |= MATERIAL DESCRIPTION _E AND LAB TESTS
>+ G. |E EE Q=
QO gO © ® S
we 02 |3 B2 | O 23
0 Sl ALLUVIUM
'E 1 Loose to medium dense, moist, brown, silty medium to coarse SAND (SM) b
—3286 — -
’ y— With trace carbonate |
N 2 _
—3284 — OLDER SEDIMENTARY ROCKS -

Very dense, moist, light brownish white, silty medium to coarse SAND (SM),
with carbonate

—3282 5—X 3

T Bottom of test pit at 5.9 feet

—3280 — - =

—3278 — - =

—3276 — - =

3274 = -

—3272 15— — -

—3270 — - =

—3268 — - =

20

URS Figure A-45



O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-18

Report: GE

Project: East County Substation

Project Location: Jacumba, California Log of Test Pit TP-18
Project Number: 27667021.00030

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 4.8 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,293 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808720 E 6603132
©
Q o]
N R o I
5 £ |8 83 |2 MATERIAL DESCRIPTION _E|  ANDLAB TESTS
ne A28 82 | o 23
0 OLDER SEDIMENTARY ROCKS
7 Very dense, moist, light brown, silty medium to fine SAND (SM), with trace b
L3292 _X L gravel -
1
—3290 — — -
N 2 B} i
—3288 5 — Bottom of test pit at 4.8 feet —
—3286 - — T
—3284 — — -
10— — 7
—3282 — — -
—3280 — — -
—3278 15— — -
—3276 — — -
—3274 — — -
20

URS Figure A-46



Project:

East County Substation
Jacumba, California
27667021.00030

Project Location:
Project Number:

Log of Test Pit TP-19

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-19

Report: GE

coarse SAND (SW) with fine gravel

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 10 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,303 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag/Bucket)
Location N 1808203 E 6603000
)
. S g .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
o8 373 © 55
me Q8 |3 B2 | 6 23
0 2 ALLUVIUM
T Loose to medium dense, moist, reddish brown, silty medium to coarse SAND b
L3302 — (SM), with trace gravel -
N |
—3300 = =
| v Becomes light brown |
—3298 5 -
N 2 i
—3296 — -
3294 B s T WA(12), COMP, R-Value
4 Loose to medium dense, moist, light reddish brown, well graded medium to g

—3292 =

—3290 =

—3288 15—

—3286 —

—3284 —

Bottom of test pit at 10.0 feet

20

Figure A-47




Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-20

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-20

Report: GE

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 7 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,284 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag)
Location N 1808075 E 6602451
h & 2 .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
e A2 |8 82 | o 23
3284 0 1 Sl ALLUVIUM
N Loose to medium dense, moist, brown, silty medium to fine SAND (SM), with b
— tacegravel —
_X 2 Loose to medium dense, moist, light reddish brown, well graded medium to |
coarse SAND (SW)
3282 OLDER ALLUVIUM
7 Dense to very dense, moist, light yellowish brown, silty medium to fine SAND b
— (SM), with carbonate -
—3280 —X -
3
5_ —
—3278 — -
Bottom of test pit at 7.0 feet
—3276 — — -
—3274 10— — 7
—3272 — — -
—3270 — — -
15— — -
—3268 — — -
—3266 T — 7
—3264 20
Figure A48




O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-21

Report: GE

Project: East County Substation

Project Location: Jacumba, California Log of Test Pit TP-21
Project Number: 27667021.00030

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 13 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,328 feet
Water Samplin
Observations Not encountered Method(g) Bulk (Bag/Bucket)
Location N 1807661 E 6603095
©
. S g .
§ ' o > REMARKS
Qo = [®) -
5 £ |2 28 |= MATERIAL DESCRIPTION _E AND LAB TESTS
>+ G. |E EE Q=
20 © o ® S
e 2|3 82 | o 23
3328 0 ALLUVIUM
'E 1 Loose to medium dense, moist, brown, silty medium SAND (SM) b
R v With trace gravel b
—3326 — -
N 2 i
—3324 - _
s W 3 i
—3322 — -
N 4 |
—3320 — -
_g 5 | J
—3318 10— v Becomes light brown —
N s |
—3316 — -
Bottom of test pit at 13.0 feet
—3314 — — -
15— — -
—3312 — — -
3310 — ~ -
| | | -
{ - - B
—3308 20

URS Figure A-49



O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-22

Report: GE

Project: East County Substation

Project Location: Jacumba, California Log of Test Pit TP-22
Project Number: 27667021.00030

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Exgavation 6.5 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,316 feet
Water Samplin
Observations Not encountered Meth%d(g) Bulk (Bag/Bucket)
Location N 1807986 E 6603028
h & 2 .
g - . d > REMARKS
s £ (882 |5 MATERIAL DESCRIPTION _E|  ANDLABTESTS
28 3 © 3£
ue 82 (8 &2 | & 23
3316 0 ALLUVIUM
'E 1 Loose to medium dense, moist, reddish brown, silty medium SAND (SM) b
—3314 - -
—3312 = =
N 2 1
5_ —
y B -
—3310 = =
—3308 = — =
—3306 10— — =
—3304 = — =
—3302 = — =
15— — =
—3300 = — =
3298 T — 7
| | | -
{ - - B
—3296 20

URS Figure A-50



Project: East County Substation
Project Location:
Project Number:

Jacumba, California
27667021.00030

Log of Test Pit TP-23

O_5D_TEST_PIT; File: 27667021.GPJ; 6/5/2008 TP-23

Report: GE

Date(s) 04/17/08 LoggedBy  A.Podawiltz Checked by D. Rector
Length of Width of Depth of
Excgvation 7 feet Excavation 2 feet Excavation 10 feet
Excavation Excavation Approximate
Equipment Komatsu WB140 Contractor sbcc Surface Elevation 3,340 feet
Water Samplin
Observations Not encountered Method(g) Bulk (Bag/Bucket)
Location N 1808472 E 6603898
©
. S g .
5 ' o > REMARKS
= - |e 25 | £ o
s £ (282 |% MATERIAL DESCRIPTION _E|  ANDLABTESTS
20 ko) © w €
e 82|38 82 | o 23
3340 0 Sl ALLUVIUM
7 Loose to medium dense, moist, light brown, silty medium to coarse SAND (SM), 1
— with trace gravel -
_X 1 J
—3338 — -
N 2 i
i Loose to medium dense, moist, light brown, well graded coarse SAND (SW),
—3336 —X 3 with some coarse gravel
5_ —
_X 4 |
—3334 — ¥ Becomes loose —
—3332 — -
N s |
3330 10 Bottom of test pit at 10.0 feet
—3328 — — -
—3326 — — -
15— — -
—3324 — — -
3322 — — -
| | | -
{ - - B
—3320 20
Figure A-51







APPENDIXB Seismic Refraction Surveys
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APPENDIXB Seismic Refraction Surveys

Geophysical measurements were obtained along six seismic refraction profiles (designated RS08-1
through RS08-6) during the week ending March 24, 2008, as shown on Figure 2. The seismic refraction
traverses were completed by Mr. Ronald Mees, a URS California Registered geophysicist. Profiles
RS08-1 and RS08-3 were run across potential bedrock irregularities. Profile RS08-6 was run near the
deepest cut at the southeast corner of the original location of the west substation pad. The remaining three
profiles were run near the deepest cuts on the eastern side of the original location of the east substation
pad. Profile RS08-2 is 1650 feet long and the remaining profiles are 550 feet long.

The seismic refraction technique is based on the measurement of the time required for a shockwave to
travel from a sourcepoint (shotpoint) to one or more co-linear sensors (geophones). Measurements were
obtained using a Geometrics S24 seismograph with 24 geophones. The source consisted of multiple
sledgehammer blows to a groundplate or rock. Geophones were spaced at 25 foot intervals. Shotpoints
were nominally placed at the center of each line segment, at each end, and typically offset 200 feet to 500
feet beyond each end. The primary constraint on data quality was wind noise and electrical noise.

The seismic travd times were plotted on time-distance graphs and interpreted using time-term methods
(the generalized reciprocal method with the XY parameter set to zero). The resulting models represent the
rock and soils depths and velocities which would account for the measured travel times. The models are
non-unique but appear to be the most reasonable solutions based on the known geology. Basic
assumptions inherent in this geophysical method include the expectation that velocity increases
downward, that layers are rdatively continuous and thick enough to be individually resolved, and that
significant velocity differences are present between the layers of interest. The generally accepted value
for depth accuracy is 20%.

Figures B-1 through B-6 show the interpreted velocity profiles. Figures B-7 through B-22 show the data
plots and interpretative process. Four seismic layers are generally evident. The surface layer typically
consists of 3 feet to 15 feet of loose surficial soils with an estimated average velocity of 1,100 feet per
second (fps). Thisfirst layer is not shown on the profiles, asit is poorly controlled and primarily used for
internal data consistency. The second seismic layer consists of the upper younger alluvial soils, typically
30 feet to 70 feet thick, with a velocity range of 2,100 fps to 3,200 fps. Thethird seismic layer consists of
older alluvium with a velocity range of 3,300 fpsto 4,400 fps. The fourth seismic layer is bedrock, with a
velocity range of 5,000 fps to 7,100 fps, which is over 100 feet deep under the proposed pad eevations,
but was found to be as shallow as 40 feet under some areas outside the excavation areas.

The velocities of the two alluvial soils layers are so close, that they appear to grade into one another in
some instances, both vertically and horizontally. This condition suggests that the alluvium consists of
discontinuous lenses of differing materials. This condition also means that the basic seismic interpretation
assumptions are being violated to some degree, and that individual calculated depths between the two
aluvial units should be viewed with caution. An additional effect is that the two layers may not show up
individually when directly underlain by shallow bedrock, due to one layer masking the other. These
potential concerns do not, however, change the overall trends shown for the bedrock, nor the conclusion
that shallow bedrock is not present along the seismic profiles obtained in the excavation areas.
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APPENDIXC Electrical Resistivity Surveys

Four electrical resistivity surveys were performed at the site on March 19 and 20, 2008 by GeoVision
Geophysical Services (GeoVision) of Corona, California. The surveys were performed across original
configurations of the proposed substation pads, and are now to the east of the existing substation layout.
The locations of the surveys are presented on Figure 2.

Sail resistivity measurements are the basis of designing grounding systems. The purpose of the
geophysical surveys was to measure the soil resistivity in accordance with ASTM G57. The results of the
survey are presented in a report dated April 3, 2008, prepared by GeoVision, which is included in this
appendix.
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April 3, 2008
Project Number 8137

Mr. Mike Hatch

URS Corporation

1615 Murray Canyon Road, Suite 1000
San Diego, CA 92108

(619) 683-6114

Subject: Four Electrode Wenner Resistivity Tests
Proposed Substations Near Jacumba, California

Dear Mr. Hatch:

A geophysical survey was conducted on March 19 and 20, 2008 near Jacumba,
California The purpose of the geophysical survey was to measure soil resistivity in
accordance with ASTM Standard G57-06. Site conditions consisted of uneven terrain
with moderately dense brush. The approximate locations of the center of the resistivity
soundings are presented in Table 1 below.

Table1: Resistivity Sounding L ocations

: . Resistivity . .
Approximate Location Soundings Northing (Meters) Easting (Meters)
West Pad - Center Point C1 | CIWE, C1SN 3,610,320.5 582,570.5
East Pad — Center Point C2 | C2WE, C2SN 3,610,382.38 583,065.83

Note: UTM NAD 83, Zone 11. Provided by URS using a Garmin handheld GPS

METHODOLOGY
Resistivity equipment used during this investigation included an Advanced Geosciences
Supersting R8/IP earth resistivity meter coupled to 1/4- inch diameter stainless steel
electrode stakes with 18 gauge insulated copper wire. A test resistor, rated at 19.82
ohms, was used to verify the Supersting R8/IP was operating within manufacturer
specifications The Supersting transmitter is rated at 200W and is capable of continuous
output current between 1 mA and 1 A with an output voltage of 800 V peak to peak. The
operator may select a maximum output current, which the instrument will automatically
reduce as needed depending on soil conditions and ground impedance. The transmitter
then maintains a steady current through the measurement cycle, recording input voltage
and writing V/I to internal memory.

1151 Pomona Rd. Ste. P, Corona, CA 92882 ph. 951-549-1234 fax 951-549-1236 www.geovision.com




8137-URS 2 April 3, 2008

FIELD PROCEDURES
Before conducting the geophysical survey the battery level was checked on the resistivity
meter and found to be within acceptable limits General site conditions were recorded on
thefield log. Electrode spacing was pre-determined based on previously conducted
surveys.

A test resistor rated at 19.82 ohms was connected to the positive and negative current and
potential leads on the Supersting R8/IPimmediately before and after each sounding & the
survey location. The resistance value across the test resistor and the time of the test
measurement was recorded on the field log.

Resistivity measurements (soundings) were madeat four locations (C1WE and C1SN on
thewest pad, C2WE and C2SN on the east pad), at the selected electrode spacings, using
asurveyor’ smeasuring tape for spatial control. A west to east and south to north

sounding were approximately centered on each proposed pad midpoint (Table 1). CIWE
and C2WE were oriented west to east and C1SN and C2SN were oriented south to north.

Resistivity measurements at thirteen (13) electrode spacings were made on each line. For
each resistivity measurement, four stainless steel electrodes were placed at equal
distances (a-spacing) in astraight line. A current was applied from the outer electrodes,
and the potential difference (voltage) was measured across the inner e ectrodes. The
Supersting R8/IP displays the resistance value equal to V/I. Thisvalue was recorded,
along with the a-spacing, on afield data sheet and | ater transferred to a spreadsheet. Two
or more measurements were recorded at each station for quality control. If there was
significant variation between the first and second measurements, the control leads,
electrode cable and electrode coupling were field checked to ensure proper survey
conditions. After each measurement, the electrodes were moved to the next a-spacing
and another set of measurements were taken.

DATA REDUCTION
Four spreadsheets were generated from the collected resistivity data. Electrode spacing
(arspacing) and resistance reading (V/1), were entered for each resistivity measurement.
Thegeneralized form of the four-electrode array is shown in Figure 1

1151 Pomona Rd. Se. P, Corona, CA 92882 ph. 951-549-1234 fax 951-549-1236 www.geovision.com
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| I
R ) R, ,
O
+C +P -P -C
« Ry < Ry >

Figure1l: Thegeneralized form of thefour electrode array

When the material upon which the current isinduced is uniform, the resistivity calculated
will be constant independent of electrode configuration. However, in afield investigation
where subsurface heterogeneities exist, the calculated resistivity values will vary with
electrode array. This calculated resistivity is referred to as apparent resistivity (p,), and
can be calculated using the relationship:

27V

pa:l{(l—l)—(l—l)}
R RRR

For the Wenner array, which was used during this investigation, where R1 = R4; R3 = R2
and R1 = 2R2 = 2a, it can be shown that the formulafor calculated apparent resistivity
can be reduced to the following form:

Pa = Zﬂa(\ﬂ
RESULTS

Data collected from thefour Wenner resistivity arrays are attached as Tables 2, 3, 4 and
5. All calculations were conducted using known geometry and measured resistance (V/1)
valueswhich were recorded in the daily field logs. Apparent resistivity (magnitude)
values are presented in ohm-ft, ohm-m and ohm-cm. The ASTM Standard G57-06
specifies that apparent resistivity (magnitude) is presented in the ohm-centimeter unit.

All completed data processing forms are retained in project files. All files generated
during the processing sequence were archived on a back up drive.

SUMMARY
Four-electrode soil resistivity measurements were made near Jacumba, Californiain
accordancewith ASTM Standard G57-06. Apparent soil was measured at thirteen (13)

1151 Pomona Rd. Se. P, Corona, CA 92882 ph. 951-549-1234 fax 951-549-1236 www.geovision.com
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el ectrode spacings each sounding. Field measurements and calculated values were
consistent and repeatable at all locations, as summarized in Tables 2, 3, 4 and 5.

If you have any questions concerning this investigation, please call us at 951-549-1234.
Sincerely,

GEOQVision Geophysical Services

LI Dt sy Pt

Submitted by: Reviewed and Approved by:
William Dalrymple Antony Martin, P. GP 989
Project Geophysicist Technical Director
Attachments:

Table 2: Resistivity Sounding CIWE

Table 3: Resistivity Sounding C1SN

Table 4: Resistivity Sounding C2WE

Table 4: Resistivity Sounding C2SN

Applied Technical Services, Incorporated Certificate of Calibration
Applied Technical Services, Incorporated Calibration Data Sheet

1151 Pomona Rd. Se. P, Corona, CA 92882 ph. 951-549-1234 fax 951-549-1236 www.geovision.com



TABLE 2 ELECTRICAL RESISTIVITY SOUNDING RES C1WE - West Pad (West to East)
Date 19-Mar-08

Job Number

8137
19.82 ohm Test Resistor Reading

19.80 ohm at 1330 hours

Repeat 19.79 ohm

. Resistance Geometric Calculated Converted | Calculated to Repeat Repeat Repeat _um_om.m:
A-Spacing . - . . . . . Calculation to

Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversion Ohm-cm

[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-m] [Ohm-cm] [Ohm] [Ohm-ft.] [Ohm-m] [Ohm-cm]
1.5 99.15 9.425 934.467 284.825 28482.546 99.22 935.126 285.027 28502.655
2.0 85.96 12.566 1080.205 329.247 32924.655 85.89 1079.326 328.978 32897.843
3.0 54.93 18.850 1035.406 315.592 31559.178 54.84 1033.710 315.075 31507.470
5.0 19.83 31.416 622.978 189.884 18988.364 19.83 622.978 189.884 18988.364
7.5 6.792 47.124 320.065 97.556 9755.595 6.794 320.160 97.585 9758.468
10.0 3.508 62.832 220.414 67.182 6718.223 3.506 220.288 67.144 6714.393
15.0 1.449 94.248 136.565 41.625 4162.502 1.45 136.659 41.654 4165.375
30.0 0.5204 188.496 98.093 29.899 2989.877 0.5209 98.187 29.928 2992.750
50.0 0.2474 314.159 77.723 23.690 2368.997 0.2471 77.629 23.661 2366.124
75.0 0.1452 471.239 68.424 20.856 2085.560 0.1451 68.377 20.841 2084.124
100.0 0.1066 628.319 66.979 20.415 2041.512 0.1066 66.979 20.415 2041.512
150.0 0.06253 942.478 58.933 17.963 1796.282 0.06247 58.877 17.946 1794.558
300.0 0.0357 1884.956 67.293 20.511 2051.088 0.03565 67.199 20.482 2048.215
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TABLE 4 ELECTRICAL RESISTIVITY SOUNDING RES C2WE - East Pad (West to East)
Date 20-Mar-08

Job Number

8137
19.82 ohm Test Resistor Reading

19.81 ohm at 0810 hours

Repeat 19.81 ohm

. Resistance Geometric Calculated Converted | Calculated to Repeat Repeat Repeat _um_om.m:
A-Spacing . - . . . . . Calculation to

Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversion Ohm-cm

[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-m] [Ohm-cm] [Ohm] [Ohm-ft.] [Ohm-m] [Ohm-cm]
1.5 66.65 9.425 628.161 191.464 19146.361 67.63 637.398 194.279 19427.883
2.0 45.98 12.566 577.802 176.114 17611.396 46 578.053 176.191 17619.057
3.0 29.23 18.850 550.973 167.936 16793.642 29.2 550.407 167.764 16776.406
5.0 18.75 31.416 589.049 179.542 17954.202 18.76 589.363 179.638 17963.778
7.5 12.17 47.124 573.498 174.802 17480.211 12.18 573.969 174.946 17494.574
10.0 8.51 62.832 534.699 162.976 16297.628 8.519 535.265 163.149 16314.864
15.0 4.918 94.248 463.511 141.278 14127.802 4,915 463.228 141.192 14119.184
30.0 1.133 188.496 213.565 65.095 6509.475 1.132 213.377 65.037 6503.730
50.0 0.4615 314.159 144.985 44.191 4419.128 0.4616 145.016 44.201 4420.085
75.0 0.3204 471.239 150.985 46.020 4602.021 0.3202 150.891 45.991 4599.148
100.0 0.2406 628.319 151.173 46.078 4607.766 0.2404 151.048 46.039 4603.936
150.0 0.1416 942.478 133.455 40.677 4067.704 0.1417 133.549 40.706 4070.577
300.0 0.05481 1884.956 103.314 31.490 3149.023 0.05496 103.597 31.576 3157.641
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APPENDIXD Geotechnical Laboratory Testing

The materials observed in the borings and test pits were visually classified and evaluated with respect to
strength, swelling, and compressibility, dry density, and moisture content. The classifications were
substantiated by performing grain size analyses and Atterberg Limits tests on representative samples of
the soils. The expansion potential was evaluated by performing expansion index tests. Compaction tests
were performed to serve as a preiminary basis of relative compaction requirements for fill. R-value tests
were also performed to provide data for pavement recommendations. The strength of the soils was
preliminarily evaluated by considering the density, moisture content, and penetration resistance of the
sampler. Chemical tests were performed to evaluate the potential corrosivity of the soil. The laboratory
testing was performed in general accordance with ASTM standards.

The results of the testing are summarized on the boring and test pit logs at the corresponding sample depths.
Results of the corrosion tests are summarized in Section 5. Detailed laboratory test results are presented as
figuresin this appendix, aslisted below:

e Particlesizedistribution curves— Figures D-1 through D-32,

e Pladticity charts (Atterberg Limits) — Figures D-33 and D-34;

e Expansionindex test —Figure D-35 and D-36;

e Compaction curves— Figures D-37 through D-39; and

e R-Vauetests—igures D-40 through D-44.
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UNIFIED SOIL CLASSIFICATION
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MEDIUM

_ FINE

SILT AND CLAY

wareaon
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PERCENT PASSING BY WEIGHT
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M.

Cia. %o

mm Finer

2+
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#40
#60
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#140
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Hydrometer Analysis
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373
25.6
18.00
12.50
9.50
4.75
2.00
0.850
0.425
0.250
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C.075

1600
1650
100.0
100.0
109.0
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160.0
954
72.6
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25.2
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56
4.1
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% Gravel
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% Fines

4.1

Dso
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Dy
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Dy
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Exploration

Sample No.

Depth ()

SYMBOL

Wi (%)
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Pt 1% Clay

Description and Classification
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Sit.T AND CLAY

amrEoHoa

32 1 34" 38" #4 #10 #20 #44 #60 #1090 #200

1 1 } 1 1 I 1 1 1 ;
rer=fll } } t t t * T T T T
S G R R . A S I R A A I e I Shfa]-F 4 -]~ <F - (R PRV N N A A S e
L 3 B [ O e B I & PO S R e e N
L | G I T S S e N O I T DT T S
I A R SR E N S 2 W W N [ S O e ) P T I Y . W N Y R L v w mlnfmbo e boale afs v d e mnfe e - -~
1T E R TS e St (1 A M B Hd SO A N & e
! 1 1 3 It 1 L t } 1 I
T L) T T ¥ T L T L] L i

100

80

80

70

60

50

40

30

20

10

100 50 10 5 1 0.5 0.1 005 0.01 0.00% 9.001

GRAIN SIZE iN MILLIMETERS

PERCENT PASSING BY WEIGHT

Sieve

Dia, %

mm | Finer

314
e
ol

#10
#20
#30
#80
#100
#140
H200

Hydrometer Analysis

5.0 | 160.0
580 § 1000
375 | 160.0
25.0 | 840
19.00 1 84.0
12501 926
950 | 808
475 | 87.0
206 | §9.9
08501 46.1
G425t 273
0250 | 165
0150 | 9.8
01061 7.0
0075 | 52

% Cobbles

% Gravel | 13.0

% Sand 1818

% Fines | 5.2

Dgo

1.402

Dp

G.470

D

6.152

Exploration | Sample No. | Depth [ft); SYMBOL |Wn (%)% LL Pt |% Clay Description and Classification

9.2

B-10 3 15.0 ] Brown Well-Graded SAND with Silt (SW-SM)

1.0

PROJECT NAME: East County Substation

PROJECT NUMBER: 27667021 PARTICLE-SIZE DISTRIBUTION CURVES

Sieve ECS010015
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UNIFIED SOIL CLASSIFICATION

(=4
c GRAVEL SAND SILT AND CLAY
z CoARSE _ FiNg corRSE ~ MEORM m FING
: U. S. STANDARD SIEVE SIZES HYDROMETER Sieve | Do} %
L T aa" #4 #10 #20 #40  #80  #100 #200 No 1 mm | Finer
P Y S — - 106 3} 750 ] 1000
I 40 1 A S DA A 4 ) D Tt ettt ) 1 A AN S O AR : 2 % 500 100.0
1 40 A I A At I SEIIITUED B T e St o A o O i 15" | 375 | 1000
80 1 | 250 | 100.0
A o A A A N o 5 0t Rl et e I N o ) A S SO M 40 | 19.00 | 1000
0 A T A D A A ot A et M 3 I A O N S SO S wyr | 1250 | 100.0
0 N N TR A W S S D P X I o I TR T T 80 e | 950 | sea
W S A O WV A SR SR A S e R T S O e e A S R IR SRR ol B B O B S S R e i 3 A S o Bl Sl CEEEE SEEE L] L [ 4.75 g7.9
T A R T A S N O SR Bt LR B T T8 O EE LI L EE R B A #+10 2.00 80.7
70
Ft L -~ - 4---F - - b B M N T SR PO o O e e R e LI I R T 420 £ 0850 49.2
o A A A A A 3 i 2 A S i 1 8 ) o ] S0 S DY S m #40 10425 2852
b d -3 - F-4---F---- et bkFb4-F-F-~4---F---A-FbpFA-F-F-q- - -2ttt - i bl B e A N S mGW ¥B0D § 0.250% 124
I D A At R AR ) ) (0 T S S YOS I 0 Y AN S (DI S ) #100 } 01501 62
SRR b e e Ed s 43 B R O it BRI U O T4 S B Lt S it Sl s < #t40 [ 0108 | 3.9
I O OV N F B A Z 50 M #200 | 0p78] 28
TV - F-17 - DY A FU S SO I Y P PN J @
L} o [ S B T S 4 wde afe - - woale awoww mfafufaye wfs wfa a - e mfm e - a - A
L Y [P AR R [P R A F I P S U A [ % (R S PRI JE S S a "
- F wuf - PR S B R A i T A wnla ofe - - mim o ow o mow mfaf=fa]e £ DY - w wfr A e e a T &
40 Z =
Lok af - R e O W VO RO SO S SR ISR SR I R A VI TR S R S I L IR SR BN CUE B e w ain ommow o wfafefn| I T O e - ! m
TFTTT"F"F - ¢ A e Fi bl et i Meadied el el S Bl O S N ||‘,H||.H m <
o 1 T el e Bl S ) MOt A Dt ettt i 6 0 O 0 A U it M ul B
@€
15 15 Y 0 T S P N I TR T T T B P PR R A 8 1 Y 1 P e e £
T IR SRR 3 N N 3 V0 DO A PO 14 o 1 e el IOl MR 3 8 I P! D e I ¥ 8
A I S S ol Aot 0 o A o DY DU At ) I A I A D Y Y 14 e e Dl At 3 3
R N S A I A o1 D e e Reel ) 4 I 0 A I SICUTECIIIINER I ) W D I P 30 0 ]l A 2
/ 20
0 I SO S SRS 5 1 X S il Sl i Sl et o8 8 N N W St o 1 o kR U Pl MO o o I A Sl aeietot P Y % Cobbles|
2100 0 O 0 A DNl Attt o o e 00 50 e el s o s g s YR M 8 & 0 SR I ettt 3 1 A M IR SO SR % Gravel | 2.1
L O 1 Al e DOt ARttt o 0 A o A0 e Dot sl I A0 A ) A A A MR 0 S P It eeiietiel i M S Y D S % Sand | 95.1
+ } e | 5 ¢ 4 ¥ + } 4 } 0 o Eines | 2.8

100 S0 10 5 1 0.5 0.1 0.0 0.01 0.005 0.061
GRAIN SIZE IN MILLIMETERS

Dgo | 1140
Dy | 0488
Dip | 9.205

Expioration ] Sample No. | Depth (fi)] SYMBOL {Wn (%)} LL Pl (% Clay Description and Classification Cy 5.6

B-11 1 50 . Light Gray Poorly Graded SAND (SP) Ce 10

PROJECT NAME: East County Substation
PROJECT NUMBER: 27667021 PARTICLE-SIZE DISTRIBUTION CURVES Figure: D-9

Sieve ECS011005 Cmm




san

$ZG1L1AS0OT HPWosPA

(000z/r0) Ao 3na1s (wNS)

01-a

12anbid

SAAMNI NOLLAGIYWLSI] 3Z1S-31011048Vd

uoileisqng Alunoc?y) 1sey

120299.2

UIANNN LO3roud
FNVN LDIM0¥d

°3

(WS) ONVS Aliig umoxg| ¥

052

S

Li-8

o)

LORESIISSE|D) PUB UCNELSSE(

A0 %

T

(%) UM

TOBWAS

(1) hdea

op a|dweg

uoiEIoidx3

owO

omﬁw

090y

£Ch

SEUIA %

§¥8

pueg 9%

[4>

[@nRID) 9%

$319G00 %

[1k4
oY
L'y
L's
FA
L9
L
L'
g
46l
e
&3t
P o4
0'sg
§EE
869
68
886
e
0'cC
Goot
4oL
400l
000t
G004+

000
21000
9Z00'0
+L00'0
o000
£600°0
19100
2200
48200
0080°0
400
0L's
CSL0
0520
STP'o
0S80
or'e
GL'Y
05’8
G2l
0g'6E
(14
S'4e
0%
osL

Uy J2)1BWoIpAt

SISA

o)
oriy
Q0%
08%
orH
e
Gi#

W8I
«2f4
BfE

WS
A
<&

e
%

W

‘el

BABIS

LHOEM AE ONISSYd INZOUAd

Gl

0z

oe

oy

0s

08

0L

o8

06

ool

SUILIWITTIN NI 3218 NIVHD

50

05

M g o 2 S il = 15 RO O e I S B &
it Mo o ol . SO R P P W K

WALINOYAAH

oL

¥

BIE

SIZIS INTAT THYANYLS 'S N

WBE L wZ

AV ONV LTS

" _

AR

ISHVOD

EIR:E] —

BEEYOD

INYS

TIAVED

VoBOgws

NOLLVDIAHSSVYTO THOS A3IdIND




UNIFIED SOIL CLASSIFICATION

SAND

COARSE {

FINE

COARSE

MEDIUM M

FiiE

SILT AND CLAY

eMronoa

U, 5. STANDARD SIEVE SIZES
3/8"

#a

#10

#E0 #1100

#200

HYDROMETER

H 1 1 Il ] Il

T T T T ¥ ¥
A I A Y R O T SCICECI R N U T e R N e I T B e O Y R P T CIE I AR
b4 - F -8 - -F- - T A T I e e P, [ SR B R R B 2 o I R R R e
t L - P R P T 1 P [ R SR S i R O S aoafafadale § wfn Afe o F oo e a -
LF 1 - R R L dob-bade--F- [ P T S U S DU R O R P A R S “a
L - - - - - P o % P A T I Tl ol ol o b d-F -k« ga-- + [ S B O C RN T N T A R S B N . LIRS
LELa.d-1-F =<~ =~ T A N o e T A Y 1 T R SR w o o felafa P I (RO (I S T TIET L 20 DR SRR PR -
b hd adad b omafmm = fpeem = bbbt A-F -k -d-- abhwnmna-=-F--F4-F o [ wiafa R R e T S T T S P e T PO

] 1 3 ] 3 i ! ! T L 1

T ¥ ¥ L3 T H T ¥ T F U

0.5

GRAIN SIZE IN MILLIMETERS

100

g0

80

70

60

50

40

30

20

1¢

PERCENT PASSING BY WEIGHT

Sieve
No.

Dia.

24
18"

J4n
1zt
38"

#Ho
#20
#490
460
#3100
#140
#200

ysis

Hydrometer Anat

75.0
500
37.5
25.0
19.08
12,50
2.5¢
475
2.00
0.850
0426
0.256
0.1
0.1G8
0.075

$0.6
818
731
65.6
58.4
56.5
44.4
37e

% Cobbies

% Gravel

2.4

% Sand

52.7

% Fings

379

Dso

Dag

Dyg

Exploration

Sample No.

Depth (ft)

SYMBOL

wn (%) LL

% Clay

Description and Classification

B-11

10

50.0

*

3.5

Light Brownish Gray Clayey SAND (SC)

PROJECT NAME:
PROJECT NUMBER:

East County Substation
27667021

PARTICLE-SIZE DISTRIBUTION CURVES

Sieve EC3Sb11050
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UNIFIED SOIL CLASSIFICATION

SAND

COARSE “

FINE

COARSE

MEDRIM

m FINE

SILT AND CLAY

). 8. STANDARD SIEVE SIZES

38"

#10

#100

#200

HYDROMETER

1

GRAIN SIZE IN MILLIMETERS

’ll_.l.l.ll T T T
N I T T A — R VR T S R SR O R I N S N SN N R T P
A G R S O Y N N RGP B B P I P I IR .
S R T o o dababada-cbkenme=-bt|- Ei-8 - -4+ I e A B T I o e e v wfufalafe 3 a]- -« } « - a]s w2 n -
CEF+-l-F-F -~~~ R R T e PO e [P M O e JE I O S e O R e e N Y A N L LR IR S .=

3 2 ] H x I t 1 ) )

+ H T L T } T T L4 ¥ ¥ T

100

80

80

70

60

50

44

30

20

10

PERCENT PASSING BY WEIGHT

Sieve
No.

Dia.
o

%
Finer

3
I
15"
I
347
H2"
318"
#4
#10
20
#4Q
#60
#100
#140
#200

Hydrometer Analysis

75.0
50.0
375
250
16.00
12.50
2.50
475
2.60
¢.850
0.425
¢.250
0.150
0.106
0075

1000
160.8
100.0
100.0
100.0
100.0
$9.6
8.5
936
834
744
66.6
58.3
51.0
43.5

% Cobbles

% Gravel

1.5

% Sand

55.0

% Fines

43.5

Deggo

Dap

O._o

Exploration

Sample No.

Depth (ft)

SYMBOL {Wn (%)

L

% Clay

Description and Classification

Cy

B-13 3

10.0

Dark Yellowish Brown Clayey SAND (SC}

Ce

PROJECT NAME:

PROJECT NUMBER:

East County Substation
27667021

PARTICLE-SIZE DISTRIBUTION CURVES

Figure:

D-13

Sieve ECEL13010

URS
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UNIFIED SOIL CLASSIFICATION

SAND

COARSE M FINE

COARSE

MEDIUM

_ FINE

SILT AND CLAY

amrood8n

3" 2" 1" 34T

s

U. 8. STANDARD SIEVE SIZES
#4

#10

HYDROMETER

I\ Il z s 1} H
1 ¥ T T T t
o N I S N EEE TERCEEEE O " R b, VN PR T N B A P P P woafofedap 4 nde m]e o § - - =i~ - w o ow|e]efafe b omle o] - . aomfmowor o= o=
T R B LR SR S I - P S mm s s ubfafa b f o wfe s e aln 2w ommomdefetn e d wfe mf - woafn o= = afafalai [ P R T TR
Lt - -F-4f---F [ I T O PR S . TR T e [ P noade .- = P % g [ R P e -
LE &t 4-} - F -~ - P N O S N [ N Y e P b eboabemd - cde v ma -] I [ P e G B B P N ] L
5 1} i X } 3 ] } ! ! !
T ¥ T T T ¥ T T T T ¥

1

0.5

GRAIN SIZE IN MILLIMETERS

100

30

80

70

&0

50

40

30

20

10

PERCENT PASSING BY WEIGHT

Sieve
No.

Dia,

mm

%

Finer

u.
"
5"
o
34
e
£y

#10
H20
#40
#50
#100
#140
#200

Hydrometer Analysis

759

0.6

316

23.0

1900
12.50
2.50

4,75

2.0¢
0.850
0.425
0.250
0.150
0.106
0.075

100.0
100.0
100.0
100.0
106.0
935
97.3
928
78.1
56.%
387
27
18.8
14.2
1059

% Cobbles

% Gravel

7.2

% Sand

81.9

% Fines

10.9

Dgg

0.989

Dap

0.285

Dig

0.075

Exploration | Sample No. | Depth {ft)

SYMBOL

Wa {%)

LL

% Clay

Description and Classification

Cy

132

B-15 2 10.0

- 1.7

Dark Brown Weli-Graded SAND with Siit (SW-SM})

Ce

1.1

PROJECT NAME:

PROJECT NUMBER: 27667021

East County Substation

PARTICLE-SIZE DISTRIBUTION CURVES

Figure:

D-15

8ieva ECSb15010

URS
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UNIFIED SOIL CLASSIFICATION ’

GRAVEL

SAND

COARSE

FINE COARSE

MEDILM _

FINE

SILT AND CLAY

waromoao

U. 8.

STANDARD SIEVE SIZES

#100 #200

HYDROMETER

] £ 3
13 ¥ T

P A R I (R S A T 2 E BRI S R A Loo]- = A X o« == =~ = RS 0 U VN S S DR N A L B P B O [ T I e
] ] I } H H 3 i 3 3 :
T ¥ t T T 3 ¥ T T T T

GRAIN SIZE IN MILLIMETERS

80

70

60

50

43

30

20

10

PERCENT PASSING BY WEIGHT

Sieve
No.

%

Finer

P
1.5%
4
34"
H2"
3/8

#10
#20
#43
B
#1003
#140
#200

Hydrometer Analysis

000
1000
We.¢
100.0
100.0
8.7
98,3
96.3
829
637
483
368
268
215
173

% Cobbles

% Gravel

3.7

% Sand

78.0

% Fines

17.3

Dgg

Dap

Dy

Exploration

Sample No.

Depth (ft)| SYMBOL |Wn (%)

LL

Pt |%

Clay

Description and Classification

Cy

B-15

11

550 . 4.6

Strong Brown Clayey SAND {8C)

Ce

PROJECT NAME:
PROJECT NUMBER:

East County Substation
27667021

PARTICLE-SIZE DISTRIBUTION CURVES

mmmcqwu

D-17

Sieve ECSb15055

URS
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UNIFIED SOIL. CLASSIFICATION

GRAVEL

SAND

COARSE w

FINE

COARSE

MEDIVKT

w FINE

SILT AND CLAY

e aRo0e

U. S. STANDARD SIEVE SIZES
318" 4 #10

HYDROMETER

T TSP = 6"y Sy AU AUt 1 0 4 P IR R 4 B T TR T -
R o S A R 111 mmmmmmvww”mmmmmmmmmm. 0 8 ERR SEERE 1 2 B S BEE SE
510 O T A et ARt 8 8 A e ool Abutuotll N A A e e AR 1 1 % A S , m““”” m--
41 Y 0 10 UG S ) O PUPRPR PO 1 3 . Y PRt I A A B R B X
S04 3 T e Sl el o S S e S el A ) A I Y S )10 O el Il i I ) A SO SRS SR
prdcrob CrEIITIIRERLICECE S0 ettt e 4 S 1Y N D i 4

0.5

GRAIN SIZE IN MILLIMETERS

100

90

80

70

60

50

40

3¢

20

18

PERCENT PASSING BY WEIGHT

Sieva

Dia.

mm

%

Finer

#100
#140
#200

Hydrometer Analysis

5.0
50.0
375
250
18.0C
12.50
450
4.75
2.00
0850
0.425
G.250
0,150
0.146
0075

100.0
100.0
100.0
100.0
190.0
100.0
100.0
98.3
92.8
82.5
733
64.8
559
493
42.5

% Cobbles

% Gravel

1.7

% Sand

55.8

% Fines

42.5

Dgp

Do

D1g

Exploration

Sample No.

Depth {ft)| SYMBOL [Wn (%)

£L

% Clay

Description and Classification

Cy

B-16

8

40.0 * 53

29

Grayish Brown Clayey SAND (8C)

Ce

PROJECT NAME:
PROJECT NUMBER:

East County Substation
27667021

PARTICLE-SIZE DISTRIBUTION CURVES

Figure:

D-19

Sieve ECSH 16040

URS
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UNIFIED SOIL CLASSIFICATION

SAN

D SiLT AND CLAY

COARSE

_ FINE

COARSE W

MEDIUM

_ g

waroDe o

U. 5. STANDARD SIEVE SIZES

38"

#4

#10

HYDROMETER

3 H 1 I I t

]|‘l+’ll|.l?.|1 T T t J T T
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3 z 1 1 1 3 | } ! 5

t + — } 1 } i } } } b

0.5

GRAIN SIZE IN MILLIMETERS

100

a0

8¢

70

60

50

40

30

20

10

PERCENT PASSING BY WEIGHT

Sieve

No.

Dia.

mm

Yo

Finer

3"
>
157
1=
34"
172"
38"

#i0
#20
#40
#60
#100
#140
#200

Hydrometer Analysis

5.6
30.0
35
250
19.0¢
12.50
9.50
4.75
200
0.850
¢.425
0.250
0.150
0.106
0675

100.0
106.¢
100.0
000
000
100.0
100.0
89.2
1.2
73.2
57.5
47.0
39.3
34.7
308

% Cobbles

% Gravel

0.8

% Sand

68.6

% Fines

30.6

Deg

D3¢

Dyg

Exploration

Sample No.

Depth (ft}

SYMBCL

Wi {%)

LL

% Clay Description and Classification

Cy

B-17

9

45.0

Brown Clayey SAND (SC}

Ce

PROJECT NAME:
PROJECT NUMBER:

27667021

East County Substation

PARTICLE-SIZE DISTRIBUTION CURVES

Figure:

D-21

Sigve ECSb17045

URS
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UNIFIED SOIL CLASSIFICATION

GRAVEL

SAND SILT AND CLAY

COARSE ]

FINE

CORRSE

MEDIUN _ FINE

wmroo0O

. 1" 34"

U. §, STANDARD SIEVE SIZES

8"

#4

#10

HYDROMETER

#0 #100 #200
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50

i 0.5
GRAIN SIZE IN MILLIMETERS

100

&0

80

70

60

50

40

3G

20

10

PERCENT PASSING BY WEIGHT

Dia. %o
mm

Sieve

No. Finer

3 750
2 509

100.0
100.0

1.5
i
34
iir
Je”

375
25.0
12.00
12.50
9.50
4.75

100.0
100.0
100.¢
108.0
1006
a7 s

#10
#26
#40
#60
#100
#140
#200

200
0850
0,425
0.250
0150
¢.108
0.073

99
8.3
665
571
458
418
332

Hydrometer Analysis

% Cobbles

% Gravel | 24

% Sand | 844

% Fines | 33.2

Dso

Bag

Ui

Exploration

Sampie No.

Depth (ft)

SYMBOIL

Wn (%)

LL Pl % Clay Description and Classification

B-19

8

25.0

Yellowish Brown Clayey SAND (8C) -

PROJECT NAME:
PROJECT NUMBER:

East County Substation

27667021

PARTICLE-SIZE DISTRIBUTION CURVES

D-23

Sieve ECSH19025




URS Corp May 23, 2008
East County Substation, Job No. 27667021.00020 GF12555

Sieve Analysis

{ASTM C422)
G Force Lab No. 6205
Date Sampied:  5/14/2008 By: Client
Date Submitted:  5/14/2008 By: Client
Sample lLocation:  B-24 @ 25' - 30
Sample Description:  Silty sand
Gravel Sand Fines
CRS | Fine |CR 1 Med I Fine Clay and [ or Silt
1.5, STAHDARD SIEVE OPEMING ¥ 5. STARDERD SIEVE taMpes MYDROMETER
- B [ - A M ne 220 D M0 MR A0 ) R
100 ‘ 3 — e ’ Specification
i by o i Sieve Size | % Passing | tow | High | X = Out of Spec
a0 |- 2 H : 3" 100
N 2" 100
80 . LA U - T 100
e 70 feid G 1" 100
(.I__D i 34" 100
3 60 112" 100
: A 2 i " 100
w RO L i i N
e R Do #4 o7
. ! #10 83
% 40 4 - 5 !
B h . 420 62
Za0 door i i #40 44
A T . #60 32
Bozod o - : #100 23
=k : ; #200 16
1041 ; :
I ! ; ;
St | B :
o Luli o i i i 1 : S ; Plasticity NIA
100.000 10.000 1.000 0.100 0010 0.001 index
PARTICLE - SIZE {mm)
Checked by: %%J
L~ John Iniow, Lab Manager
“ 8788 Balbou Avenue ¢ San Diego. CA 92123 ¢ 619-583-6633 ¢ Fax 619-583-6654

ORCE 2536 Concours Avenue, Suite 110 ¢ Ontario, CA 91764 ¢ 0089-481-6833 ¢ Fax 908-481-4642

wne, gforcecd.con
Figure: D-24



UNIFIED SOIL CLASSIFICATION

GRAVEL SAND

SILT AND CLAY
COARSE _ FINE COARSE MEDILM _ FINE

U. 5, STANDARD SIEVE SIZES HYDROMETER
3" 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60  #100 #200

wRrAEon

100

90

8C

70

B0

50

40

30

20

T —— __ : b7

I ) A S AER . ) 5 G 8 D Ol i el 5[ 1 O i el I
ARES B P N TR0 R A St I e T e 5 0 1% P R A e el o e T e
T 1] T 3 1 1 T L T T T T

100 50 10 5 1 0.5 0.1 0.08 0.01 0.005
GRAIN SIZE IN MILLIMETERS

PERCENT PASSING BY WEIGHT

Sieve
No.

Dia.

mm

e
b

Finer

2
1.5"

34"
1/2¢
38"
K4
#10
#20
#40
#60
#100
#140
#200

Hydrometer Analysis

75.0
50.0
37.5
25.0
19.00
12.50
.50
4.75
2.00
0.850
0.425
0.260
0.150
G.106
0.075

100.0
100.0
100.0
100.0
100.0
97.8
97.8
93.8
89.2
33.5
79.1
75.4
70.7
£5.0
56.9

% Cobbles

% Gravel

6.2

% Sand

36.9

% Fines

56.9

Dso

Exploration | Sample No. | Depth (f)| SYMBOL {Wn (%) LL Pl |% Clay Description and Classification

B-26 3 15.0 .

Light brown sandy Clay (CL)

PROJECT NAME: East County Substation

PROJECT NUMBER: 27667021 PARTICLE-SIZE DISTRIBUTION CURVES

D-25

Sieve ECS B26015.xls
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UNIFIED SOIL CLASSIFICATION

GRAVEL

SAND

COARSE

_ FINE

COARSE

MEDIUM

_ FINE

SIHLT AND CLAY

oemrumon

3

1" 34"

. §. STANDARD SIEVE SIZES

3/8"

#4

#10

#20

#8680

#100

#2060

HYDROMETER

-;ilx.lblu...lifilr ...... FRP 1 ] 0 L T A AL 1 S P RS 1 35 [ N O P

A5 1 A O A (e 3 i A -/ﬂ””“ el 410t 358 A e M Sl i 5 B ) S O A 4 A5 I S A AR S
{35 OF B EERERI1 I3 E L B R PR 0 N U EE R EEEERA S E Y FE EEEEH 6 R E B L
e e E e At //, HB R E R
1R o e | o S e S o e e e 1 S AR R O R S B

100

50

1 0.5
GRAIN SIZE IN MILLIMETERS

£.005

100

90

8C

70

60

50

40

30

20

Hy

PERCENT PASSING BY WEIGHT

Sieve
No.

Dia.

3
o
15"

34"
172"
3
#d
#10
#20
#40
#60
#100
#140
#200

Hydrometer Analysis

75.0
50.0
315
250
19.00
12.50
9.50
4,75
2.00
0.850
0.425
0.250
Q.150
0.106
0.075

% Cobbleg

% Gravel

4.8

% Sand

58.0

% Fines

39.2

Do

Exploration

Sample No.

Depth (ft)

SYMBOL

Wn (9)

LL Pl

% Clay

Description and Classification

B-27

4

15.0

Tannish brown clayey Sand (SC)

PROJECT NAME:
PROJECT NUMBER:

East County Substation
27667021

PARTICLE-SIZE DISTRIBUTION CURVES

Figure: D-27

Sieve ECS B27016.xls

URS
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UNIFIED SOIL CLASSIFICATION

100

90

80

70

80

50

40

30

20

10

[+
s CGRAVEL SAND ST AND CLAY
m COARSE _ FINE -COARSE _ MEDIUM W FINE
_m. U. S. STANDARD SIEVE SIZES HYDROMETER
s a 2" 1" 3/4" 8" #4 #10 #20 #40 #60 #1700 #200
T " 7!
10 1 A O R R S 08T 0 R R A (N FEN- - - [ O ' N I Dy SV QNN P weea=tb IR DU A S A
NN T N B N P L u./ [ A A DI S I D S U PR
[ 1. 1 - _l 0 .-. - r_ lllll »u [ - —l o R v_ N .._ S “ " " I_I - I_ [ L - i i e 1 o B T R
1 T L} L 13 T L} T T ¥ L} L]

100

1 0.5

0.1 0.05 0.01 0.005

GRAIN SKZE IN MILLIMETERS

PERCENT PASSING BY WEIGHT

Dia.

%

Finer

12"

3/8
#4

#10

#40
#60
#100
#140
#200

Hydrometar Analysis

75.0
50.0
375
25.0
19.00
12.50
9.50
4.75
2.00
0.850
0.425
0.250
0.150
0.106
0.075

100.0
100.0
100.0
99.9
99.6
98.7
9.7
95.5
772
47.2
28.7
204
18.1
14.1
12.8

% Cobbles

% Gravet

4.5

% Sand

82.8

% Fines

12.8

Exploration

Sample No. | Depth {ft)| SYMBOL |Wn (%)

LL Pl }% Clay

Description and Classification

TP-3

3.0 L

Brown Silty SAND (SM)

PROJECT NAME: East County Substation
PROJECT NUMBER: 27667021

PARTICLE-SIZE DISTRIBUTION CURVES

D-29

Sieve ECS TPO3003.xis
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URS Corp
East County Substation, Job No. 27667021.00020

May 23, 2008

GF12555

Sieve Analysis

(ASTM C422)

G Force Lab No. 6206
Date Sampled:  5/14/2008 By: Client
Date Submitted:  5/14/2008 By: Client
Sample l.ocation: TP-8 @ 6.7
Sample Description:  Clayey sand
Gravel Sand Fines
CRS | Fine {CR| Med ! Fine Clay and/ or Silt
15,5, STAHDARD BIEVE OPERING U5, STANDARD GIEVE KBUMSER HYDROMETER
3 - 3 ) &% [314] L 7 KU RED MO 2 - .
100 - i = Specification
: Sieve Size | % Passing | Low | High | X = Out of Spec
80 i 3 100
- 2 100
80 _ i 1-1/2" 100
o 70 i 1" 100
% 3/4" 100
T 6o ry 39
= 378" 99
& 50
o A #4 97
2 400 #10 85
- : #20 74
@ 30 | #40 61
& #60 52
g 20 #100 45
#200 35
10
o Piasticity NIA
100.000 10.000 1,000 0.100 0.010 0.001 Index

PARTICLE - SIZE (mm)

Checked by: /

s

&

FFORCE

LR 3
ohn Inlow, Lab M

8788 Balbou Avenue ¢ San Diego, CA 82123 ¢ 619-583-6633 ¢ Fax 619-583-6654

www.gforceca.com

3536 Concours Avenue, Suite 110 ¢ Ontario, CA 81764 ¢ 909-481-6833 ¢ Fax 909-481-4642

Figure: D-31



URS Corp
East County Substation, Job No. 27667021.00020

May 23, 2008

GF12555

Sieve Analysis

(ASTM C422)

G Foree Lab No. 8207
Date Sampled:  5/14/2008 By: Client
Date Submitied:  5/14/2008 By: Client
Sample Location: TP-19 @ 8.5
Sample Description:  Silty sand
Gravel Sand Fines
CRS | Fine [CR| Med | Fine Glay and / or Silt
U5 STAUDARD SIEVE OPENING Vg, STANDARD SIEVE NUMBER HYDRCMEYER
el B3 T < kic] 24 "o i R V'O LT ki) e .
100 - g ——— Specification
Sieve Size | % Passing | Low | High | X = Oul of Spec
a0 3" 100
2" 100
80 $-12" 100
. 701 7" 100
% 34" 100
g 60 12" 938
E 50 378" 99
5 #4 98
z 40 #10 86
t #20 62
g 30 #40 40
& #60 27
& #100 18
#200 12
Plasticity N/A
100.000 10.000 1.000 0.100 0.010 0.001 Index

PARTICLE - SIZE (mm)

Checked by:

7y

L/}

&

FOQRCE

ohn Inlow, TAb

8788 Bulboa Avenue ¢ San Diego, CA 82123 ¢ (19.583-6633 ¢ Fax 6§19-583-6654

anager

3536 Concours Avenue, Suite 110 ¢ Ontario, CA 91764 ¢ 909-481-6833 ¢ Fuax 909-481-4642

www.gforceca.com

Figure: D-32
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cL ':U" LINE
70 F or -
oL ’
N /
"A" LINE
S
n) 2
o] .
Z e
E 40 F Ké
Q
[
)]
<30}
o
20
MH
10 ¢ or
7t OH
4 - -
0 L L 1 il 1 i Fl L L 1 1 A 1
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LEMIT (%)
BORING DEPTH TEST WATER LL Pl DESCRIPTION / CLASSIFICATION
SAMPLE (feet) | SYMBOL | CONTENT (%)
B-1 50.0 ] 7.6 27 6 Gray Silty, Clayey SAND (SC-SM)
B-4 15.0 . 6.3 31 10 Reddish Brown Clayey SAND (SC)
B-6 50 * 23 3 Dark Brown Siity SAND (SM)
B-12 25.0 o 4.6 33 7 Yellowish Brown Silty SAND (SM)
B-15 45.0 ] 36 25 3 |Dark Yellowish Brown Silty SAND (SM)
B-16 40.0 104 29.0 29 9 Grayish Brown Clayey SAND (SC)
Project Name: East County Substation PLASTICITY CHART
Project Number: 27667021 Figure: D-33
(SNA) pi_chart (04/2000) Plasticity ECS URS




80

’ / ’
oL u LINE
70 3 or ,/
‘ oL N
. /
"A" LINE
= 50 |
x
]
o
=
> 40 |
=
o
= 5
0
S0}
o
20 }
10 }
7
4 - -
O ) 1 1 L 2 I 2 1 4 1
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (%)
BORING /| DEPTH TEST WATER LL Pl DESCRIPTION f CLASSIFICATION
SAMPLE {feet) | SYMBOL | CONTENT {%)
B-17 35.0 ) 5.4 27 5  |Dark Yellowish Brown Silty SAND (SM)
Project Name: East County Substation PLASTICITY CHART
Project Number: 27667021 Figure: D-34

(SNA) pi_chart (04/2000) Plasticity ECS URS




0.5
0.4
0.3
ﬂ »> + - b s
ER A A U O 0 I AT
i \
0.2
0.1 \\
0 *
0.1 1 10 100 1000 10000
Log Time (min)
Expansion Index, £l @ S=50%: 0to 20 21 to 50 51t0 90 91 to 130 = 130
Potential Expansion:| Very Low Low Medium High Very High
Exploration Sample Depth wC puw Saturation El El Description and/or Classification
No. No. () (%} {pcf) (%) S meas. | S=50% Brown Clayey SAND (SC)
B-13 1,2 2.5 8.7 111.4 44 3 G
PROJECT NAME: East County Substation EXPANSION INDEX TEST
PROJECT NUMBER: 27667021 ASTM D 4829 Figure: D-35

eit ECSb13002.xls

URS
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URS Corp May 23, 2008
East County Substation, Job No. 27667021,00020 GF12555

LABORATORY COMPACTION CURVE

G Force Lab No.: 6205

Sampie Location: B-24 Depth, ft.: 25'-30°
Soil Description: Light brown silty sand

Source of Soil: Not submitted

Test Designation: ASTM D1557 Method A

% +3/4" 0O % +3/8" O % +#4 3

Oversize Correction Applied? No

Method of Sample Preparation:  Waet

Type of Rammer Used: Manual

IM/D Curve No. 1 |

Laboratory Compaction Curve

145.0

140.0

135.0

Dry Density, pcf
o
(=
o

125.0 f

120.0

Test Results
_ Maximum Density, pcf 133.0
; 115.0 R E— B Optimum Maisture, % 7.5
0.0 5.0 10.0 15.0 20.0 25.0

Woisture Content, % Oversize Corrected Results

e UNCORRECTED DENSITY DATA  —— CORREGTED DENSITY DATA | | [M@ximum Density, pcf
e e et eeerene e e i HODEIMIUM MoliSture, Y%

i// Joh

Checked by:

e

n Inlow, Lab Manager

@ 8788 Balhoa Avenue ¢ San Diego, CA 92123 ¢ 619-583-6633 ¢ Fax 619-583-66564
FORCE 3536 Concours Avenue, Suite 110 ¢ Ontario, CA 91764 ¢ 909-481-6833 ¢ Fax 909-481-4642

wty, gforceca.com

Figure: £-37



URS Corp May 23, 2008
East County Substation, Job No. 27667021.00020 GF12555

LABORATORY COMPACTION CURVE

G Force Lab No.: 6206

Sample Location: ™-9 Depth, ft.: 6.7
Soil Description: Light brown clayey sand

Source of Soil: Not submitted

Test Designation: ASTM D1557 Method A

% +3/4" 0O % +3/8" 1 % +#4 3

Oversize Correction Applied? No

Method of Sample Preparation:  Wet

Type of Rammer Used: Manual

[M/D Curve No. 2 |

{.aboratory Compaction Curve
145.0
140.0
135.0
3
N
B 130.0
[l
[
=
(]
125.0
120.0
Test Results
Maximum Density, pef 130.0
1150 ‘ A Optimum Moisture, % 8.5
0.0 50 10,0 15.0 20.0 250
i Content, % .
Moisture Gontent, % Oversize Corrected Results
: ® UNCORREGTED DENSITY DATA  —a— CORRECTED DENSITY DATA Maximum Density, pcf
‘ oot L g 1Optimum Moisture, %
Checked by:

L//.?ohn Inlow, Lab Manager

@ B788 Balboa Avenue ¢ San Diego, CA 92123 ¢ 619-583-6633 ¢ Fax §159-583-6654
FORCE 35386 Concours Avenue, Suite 110 ¢ Ontario, CA 91764 ¢ 009.481.6833 ¢ Fax 309-481-4642

wunw.gforceca.com Figure: D-38



URS Corp May 23, 2008
East County Substation, Job No. 27667021.00020 GF12555

LABORATORY COMPACTION CURVE

G Force Lab No.: 62067

Sample Location: TP-19 Depth, ft.;  9.5'
Soil Description: Light brown siity sand

Seurce of Soil: Not submitted

Test Designation: ASTM D1557 Method A

% +3/4" O % +3/8" 1 % +#4 2

Oversize Correction Applied? No

Method of Sample Preparation:  Wet

Type of Rammer Used: Manual

[M/D Curve No. 3 |

-
; Laboratory Compaction Curve
145.0
! 140.0
: 135.0
%
o
: 2 1300
H 3
H ]
- x
. =]
J 125.0
1200
Test Results
Maximum Density, pcf 128.0
115.0 A - Cptimurm Moisture, % 8.0
0.0 5.0 10.0 15.0 20.0 25.0
ist Content, % .
Moisture Gontent, % Oversize Corrected Results
@ UNCORRECTED DENSITY DATA  —&— CORRECTED DENSITY DATA | |  {Meximum Density, pcf
e e o o J Optimum Moisture, %

Checked by: /\M

}ohn Inlow, Lab Manager

® 8788 Balboa Avenue ¥ San Diego, CA 92123 ¢ 613-583-6633 ¢ Fuax 619-583-6654
FOQRCE 35836 Concoirs Avenue, Suite 110 ¢ Ontario, CA 91764 ¢ 909-481-6833 ¢ Fax 909-481-4642

wismngforceca.com Figure: D-39
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DEM PROJECT NO.
CLIENT
CLIENT REFERENCE

R-VALUE TEST REPORT

13-01.01

G¥F12555, G Foree La

e

DATE RECEIVED 5/19/2008
LAB NUMBER 855
REPORT DATE 5/21/2008

CLIENT'S PROJECT OR WORK ORDER NUMBIR SDG&E East County Substation; P.O. #2453

SAMPLE LOCATION B-24 @ 25-30"

SAMPLE DESCRIPTION Yellowish Brown Sand with Silt (SP-SM)
SAMPLED BY

LABORATORY TEST DATA 1 pA 3
Compactor Pressure (psi} 350 354 350
Moisture at Compaction (%) 8.3 9.6 10.5
Compacted Dry Density (pel) 131.1 128.6 128.4
Cover Thickness by Expansien Pressure {{eet) (.27 Q.40 0.04
Cover Thickness by Stabilometer (feet) .36 0.35 0.39
Exudation Pressure {psi) 791 231 125
R-Value {correcied} 76 75 73

1.0 5
COVER BY EXPANSION PRESSURE (feet)

EXUDATION PRESSURE

2.0 25

o
[y
[
[*]
=
5
=
1]
<
=
(2]
b
fu]
x
ik
-
[n]
Q
0.6
w
oo
-l
o
0
i
o
i
=
0
i} 1.
@
DO: ]
o 0
0

ASSUMED TRAFFIC INDIEX
R-VALUE BY EXUDATION
R-VALUE BY EXPANSION

200

300 460

500

600 700 BOO

EXUDATION PRESSURE (psi)

4.5
76

[R-VALUE AT EQUILIBRIUM

76|

Davis Earth & Materials, inc.
4320 Viewridge Avenue, Suite 0 San Diego, CA 92123 858-282-7575

ENGINEER: CHAD M. DAVIS, RCE

fax 8568-292-7570

Figure: D-40



R-VALUE TEST REPORT

100 - y
60 - ./
® -
= -
g - -
o -
40 E,u ........
20 ;_ ,,,,,,,,,,,,,
OZIIHIH!IIHHIIHHIiEIII]I [0 0 3 0 0 A S 5 S A I I S o |
100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P . ) P R
No.| Pressure of % Pressure Press. psi Height Pressure Value Vaiue
psi P i psf @ 160 psi in. psi Corr.
1 350 117.9 11.3 0 25 2.48 350 76 76
2 350 109.0 12.4 0 533 2.68 214 54 50
3 350 1127 10.8 0 25 2.61 539 78 79

Test Results

Material Description

R-value at 300 psi exudation pressure = 71

Tan Clayey Silty Sand with aggregate

Project No.: 15659

Project:URS Lab Testing
Location: TP-2-3.%

Sampte Number: |
Date: 5/28/2008

Depth: 2-3.5'

R-VALUE TEST REPORT
SIGNET TESTING LABS, INC.

Remarks:
$12503

Tested by: L. Fukushima
Checked by: M. Fakharpour

Figure

D-41

]

(s



R-VALUE TEST REPORT

100 0
% & e e s
L /t/
n o
60 __ IPRIUNNS PSS ISIPUIIPPTITS SIS RSP PRE E i
@ C
= -
© T e e
? -
o -
40 — i :
20 - - -
O-—IIHllllillll%lliiil;lll!llliIII!IHIlIlIIIIII!IIiIIiI!il
100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density | Moist. P . . P R
No.! Pressure o Pressure Press. psi Height | Pressure Value
. pcf Yo . . . Value
psi psf @ 160 psi in. psi Corr.
J 350 105.0 14.6 0 23 2.70 756 78 gl
2 350 99.2 16.8 0 40 2.57 181 62 63
3 350 100.3 16.3 0 28 2.60 358 72 74
Test Resuits Material Description
R-value at 300 psi exudation pressure = 71 Brown Cilty Sand with aggregate
Project No.: 15659 Tested by: L. Fukushima
Project:URS Lab Testing Checked by: M. Fakharpour
Location: TP-3-3 Remarks:
Fast County | ati
Sample Number: 3 Depth: 3-3 ast County Substation
Date: 5/28/2008
R-VALUE TEST REPORT
D-42

SIGNET TESTING LABS, INC.

Figure




R-VALUE TEST REPORT

100
- S
w |- // T
60
© -
= -
g -
o -
40
20 i - -
0:¥IIIIIIlllilliIIII]IIII%IIII%IIIIIIIIlIIIlIlIllilI!ilJli
100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P . . P R
No.! Pressure Pressure Press. psi Height Pressure Value
R pcf Y . . . Value
psi psf @ 160 psi in. psi Corr,
} 350 128.0 9.1 0 14 2.30 549 86 84
2 350 119.1 9.9 G 28 2.70 334 73 77
3 350 120.6 11.% 0 53 2.43 255 56 54

Test Results

Material Description

R-value at 300 psi exudation pressure = 68

Brown Siity Sand with Aggregate

Project No.: 15659

Project:URS Lab Testing

Location: TP-6 @3', East county substation
Sample Number: 2 Depth: 3
Date: 5/28/2008

Tested by: L. Fukushima
Checked by: M.Fakharpour

Remarks:
East County Substation

R-VALUE TEST REPORT

SIGNET TESTING LABS, INC.

Figure D-43
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DEM PROJIECT NQ.
CLIENT
CLIENT REFERENCE

R-VALUE TEST REPORT

13-01.01

GForee
GF12555, G Force Lab No. 6207

DATE RECEIVED 5/19/2008
_|EAB NUMBER 856
REPORT DATE 5/21/2008

CLIENT'S PROJECT OR WORK ORDER NUMBER 'SDG_S_?_;};_East County Substation; P.O. # 2453

Light Yellowish Brown Sand with Silt (SP-SM) .

SAMPLE LOCATION T @ 9.5'

SAMPLE DESCRIPTION
SAMPLED BY

LABORATORY TEST DATA 1 2 3
Compactor Pressure (psi) 350 350 350
Moisture at Compaction (%) 9.9 10.7 11.1
Compacted Dry Density (pcf) 123.9 122.6 122.3
Cover Thickness by Expansion Pressure (feet) 0.60 0.00 0.60
Cover Thickness by Stabilometer {feet) 0.19 0.22 0.35
Exudation Pressure (psi) 593 243 102
R-Value (corrected) 87 85 78
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Davis Earth & Materials, Inc.

ENGINEER: CHAD M. DAVIS, RCE

,,,,, R

4320 Viewridge Avenue, Suite D San Diego, CA 92123 858-202-7575

fax 858-202-7570

Figure: D-44









