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SECTION 1

Introduction

This report summarizes CH2M HILL'S preliminary geotechnical exploration and data
review for design and construction of the proposed Vernon power plant (VPP) located in
the City of Vernon, California.

1.1 Purpose and Scope

The proposed project will be located at the southwest corner of Soto Street and 50th Street in
the City of Vernon, Los Angeles County, California, on an approximately 5.8-acre parcel
zoned for general industrial use. The parcel acquired by the City of Vernon is currently
mostly cleared with the surface rough graded. All existing building, structures, and
underground utilities within the perimeter of the parcel have been removed and
demolished with the exception of a former administration building at 5001 Soto Street
remaining to be demolished.

The proposed power plant consists of a power block area containing a steam turbine
generator and two power trains each consisting of a combustion turbine generator and a
heat recovery steam generator, a switchyard, a cooling tower basin, generator step up
transformers, auxiliary cooling units, a reclaimed water storage tank, fire protection
systems, an area including an administration building, a control room, and a water
treatment building with a parking area, a GIS building, and an access road to the plant.

The purpose of this preliminary exploration is to provide a discussion of geologic and
geotechnical issues including subsurface conditions, seismicity, and liquefaction potential of
the site. This preliminary geotechnical report will also be used to assist the City of Vernon in
the application for certification process for the power plant facility.

The scope of work for the preliminary geotechnical services includes:

e Review existing geotechnical reports on facilities near the proposed VPP

e Field investigation consisting of drilling two hollow-stem auger (HSA) soil borings
e Laboratory testing of selected soil samples to characterize the subsurface materials
e Review existing available seismic and geologic data and summarize the findings

e Development of preliminary geotechnical recommendations for the proposed facility
and building foundation design

e Presentation of construction considerations for the proposed facility

e Preparation of this preliminary geotechnical report
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SECTION 1. INTRODUCTION

1.2 Site Location and Description

The proposed VPP project is located approximately 0.75-mile from the Los Angeles River in
the central Los Angeles Basin. The project site is currently mostly cleared with the surface
rough graded in an approximately 5.8-acre parcel zoned for general industrial use. The
former administration building at 5001 Soto Street remains to be demolished. The location of
the proposed project site is shown in Figure 8.15A-1. All figures are located at the end of the
sections.

1.3 Pertinent Reports and Investigations

As part of this study, CH2M HILL collected and reviewed existing geotechnical data. The
most pertinent documents reviewed include:

e Preliminary Geotechnical Report: Proposed Power Plant at the former Alcoa Plant Site.
Prepared by CH2M HILL. October, 2005.

e Report of Geotechnical Investigation: Proposed Generating Units — Malburg Generating Station
Facility. Prepared by Kleinfelder. October 16, 2001.

e Seismic Hazard Zone Report for the South Gate 7.5-Minute Quadrangle, Los Angeles County,
California. California Department of Conservation, Division of Mines and Geology, 1998

1.4 Limitations

This preliminary report has been prepared for the exclusive use of CH2M HILL, the City of
Vernon and its engineers for specific application to the design and construction of the
proposed VPP project site as described herein. The work was done in accordance with
generally accepted geotechnical engineering practice common to the local area. No other
warranty, express or implied, is made.

The content of this report is based on data obtained from the current preliminary investigation
and from referenced subsurface explorations. The borings indicate subsurface conditions only
at specific locations and times, and only to the depths penetrated. They do not necessarily
reflect strata variation in exploration locations. Subsurface conditions and water levels at other
locations may differ from those at the indicated locations. Also, the passage of time may result
in a change in the conditions at these locations. If variations in subsurface conditions from
those described herein are noted during construction, CH2M HILL should be notified
immediately; and the recommendations in this report should be re-evaluated.

In the event that any changes in the nature, design, or location of the planned facility occur,
the conclusions and recommendations of this report should not be considered valid unless
the changes are reviewed and conclusions of this report modified or verified in writing by
CH2M HILL. CH2M HILL is not responsible for any claims, damages, or liability associated
with interpretation of subsurface data by others or reuse of the subsurface data or
engineering analyses without the express written authorization of CH2M HILL.

E102005003SAC/338307/060530004 (APPENDIX 8.15A.PDF) 1-2
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SECTION 2

Technical Data

2.1 Field Exploration

To characterize the subsurface conditions at the proposed VPP site, a geotechnical field
exploration was planned and conducted at the project location. The geotechnical field
investigation included two HSA borings. Figure 8.15A-2 shows the boring locations relative
to the proposed plant site. Table 8.15A-1 summarizes the field exploration.

TABLE 8.15A-1
Summary of Field Exploration

Exploration Date Depth Groundwater Depth
Number Performed By Performed Drilling Method (feet) (feet)
H-1 2R Drilling 1/24/06 Hollow Stem Auger 81.0 NE
H-2 2R Drilling 1/24/06 Hollow Stem Auger 81.5 NE

NE — Groundwater not encountered during drilling

The two HSA soil borings, H-1 and H-2, were drilled at the project site to depths of 81.0 feet
and 81.5 feet, respectively, below ground surface (bgs) in January 2006. The borings were
drilled using a truck-mounted, hollow-stem auger drill rig equipped with an 8-inch-
diameter hollow-stem auger by 2R Drilling, Inc. under subcontract to CH2M HILL. These
HSA borings were logged by a CH2M HILL geotechnical engineer at the time of the drilling.

Soil samples were collected at 5-foot intervals using the standard penetration test (SPT) and
modified California ring (ring) samplers. The SPT and ring samplers were driven using an
automatic trip hammer, 140-pound, free falling from a height of 30 inches, for a total
penetration of 18 inches into the ground. The blow counts were recorded for every 6 inches
of penetration; the blow counts reported on the logs are those for the last 12 inches of
penetration.

Relatively intact soil samples were collected from the borings using the ring sampler.
Sampling procedures generally followed SPT and split-barrel sampling of soils (American
Society for Testing and Materials [ASTM] D1586). In addition, representative bulk samples
were collected from the borings at shallow depths. Each soil sample collected was examined
and classified in accordance with the Unified Soils Classification System (USCS) per ASTM
D 2488. Following drilling, sampling, and logging, the borings were backfilled with cement
slurry to a depth approximately from 10 to 14 feet from the ground surface to seal the
boreholes in accordance with the City’s drilling permit requirement. The top portion of the
boreholes was subsequently backfilled with native soil cuttings. The soil boring logs are
included in Appendix A of this report.

E102005003SAC/338307/060530004 (APPENDIX 8.15A.PDF) 21



SECTION 2: TECHNICAL DATA

2.2 Laboratory Testing

Laboratory testing was performed on representative soil samples collected during the field
explorations. Tests included natural moisture content, in-place density, gradation analysis,
Atteberg Limits, direct-shear, consolidation, expansion index, and corrosivity (pH, sulfate
content, chloride content, and minimum resistivity). Leighton Consulting, Inc. of Irvine,
California, under subcontract to CH2M HILL, conducted the laboratory tests. Testing was
completed in accordance with applicable ASTM standards or California Department of
Transportation (Caltrans) Test Methods.

CH2M HILL engineers reviewed the laboratory test results for completeness and
reasonableness. The laboratory test results are presented in Appendix B of this report.
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SECTION 3

Site Characterization

3.1 Site Geology

The proposed project site is located approximately 0.75-mile from the Los Angeles River in
the central Los Angeles Basin. The Los Angeles Basin is located in the northeast corner of
the Peninsular Ranges geomorphic province. The Basin is in the area of transition between
the Transverse Ranges and Peninsular Ranges geomorphic provinces. The Los Angeles
Basin is an active structural depression that is still receiving sediment eroded from
surrounding hills. This portion of the Basin is bounded by the Santa Monica Mountains to
the northwest, the Puente Hills blind thrust Fault to the northeast, the San Joaquin Hills to
the southeast, and the Newport-Inglewood fault zone to the southwest.

The proposed VPP site is a relatively flat site (approximate elevation 180 feet) underlain by
Quaternary age alluvial sediments. The geology of the VPP vicinity is relatively complex.
The Los Angeles Basin is a structural trough overlying bedrock formations between the
Western Shelf and the San Gabriel Mountains. This trough has been filled with marine and
alluvial deposits of Quaternary and Tertiary age. Deposits nearly 30,000-feet thick are
present near the central part of the basin and rise sharply to the east and to the west. The
site, as well as much of southern California, is within an active seismic region.

3.1.1 Stratigraphy

Stratigraphically, the Los Angeles Basin in the area of the VPP is underlain by 100 to 200 feet
of unconsolidated alluvium and up to about 12,000 feet of Quaternary age (up to 2 million
years old) non-marine gravel and sand (Yerkes, et al, 1965). These materials are underlain by
an additional 16,000 feet of sedimentary rocks (Yerkes, et al, 1965; and Dibblee, 1989). The
sedimentary rocks that underlie the alluvium in the project area are the marine and non-
marine units within the Fernando formation. The non-marine rocks consist of sandstone and
conglomerate beds. The marine rocks consist of claystone (Yerkes, et al, 1965; and Dibblee,
1989). These sediments fill a basin or elongated trough of folded basement rock. The
basement rock consists of metamorphic bedrock.

3.2 Faulting and Seismicity

The project site is located within Southern California, a seismically active region. Numerous
active and potentially active faults considered capable of generating earthquakes have caused
and will continue to cause seismic shaking at the site. Over 30 faults have been documented
within a 62-mile (100-kilometer) radius of the site as shown on Figure 8.15A-3 attached at the
end of the section (Blake, 2004). As shown in Table 8.15A-2, the faults close to the project site
include the Puente Hills Blind Thrust, the Upper Elysian Park Blind Thrust, and the Newport-
Inglewood Fault. Blind Thrust faults are faults that have not ruptured to the ground surface.
The Puente Hills Blind Thrust, approximately 3.1 miles away and capable of generating a
maximum credible earthquake (MCE) of magnitude M, of 7.1, is the controlling fault at the
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SECTION 3: SITE CHARACTERIZATION

project site. A site-specific deterministic analysis and probabilistic analysis of ground motion
were performed for active faults within the region using EQFAULT and FRISKSP published
by Thomas Blake (Black, 2004), respectively. The peak bedrock accelerations (PBA) at the
project site were estimated to be 0.64 g (rounded up, g = acceleration due to gravity) for the
MCE event and 0.47 g for the 500-year event (10 percent exceedance probability in 50 years or
475-year return interval). Fault parameters, such as fault length, fault dip, slip rate, type of
fault are also provided in Table 8.15A-2 for the faults close to the project site, based on the
data from the Revised 2002 California Probabilistic Seismic Hazard Maps (Cao, et al, 2003).

TABLE 8.15A-2
Summary of Nearby Faults
Distance Maximum Estimated Fault
from Fault Credible Peak Bedrock Length Fault Slip Rate

Fault Name and Type (miles) Earthquake* Acceleration* (miles) Dip (inch/year)
Puente Hills Blind Thrust 3.1 7.1 0.635¢g 27 25 0.03
(r, 25 N)
Upper Elysian Park Blind 5.1 6.4 0.403g 12 50 0.05
Thrust (r, 50 NE)
Newport-Inglewood (rl-ss) 6.5 7.1 0.373g 41 90 0.04
(L.A. Basin)
* Blake, 2004

(ss) strike slip; (r) reverse; (rl) right lateral

No faults were found to cross the proposed VPP site. The project site is within Seismic Zone
4, as defined in the California Building Code (CBC), and, for purposes of design, the site Soil
Profile Type Sp may be used (CBC, 2001).

3.3 Subsurface Conditions

Based on the soil borings, the subsurface materials at the project site generally consist of dry
to slightly moist, loose to dense, unconsolidated alluvial deposits, which classify as silty
sand, poorly graded sand, and sandy silt to the depth about 45 feet bgs. The average
uncorrected SPT N-value for these materials is about 15. From the depth of 45 feet to about
60 feet bgs, a layer of moist, stiff to hard, low to medium plastic fine grained cohesive soils,
classified as silty clay, sandy lean clay, and lean clay, was encountered. The average
uncorrected SPT N-value for this cohesive soil layer is about 19. Below this cohesive layer,
alternating layers of medium dense to very dense silty sand, poorly graded sand, well-
graded sand with silt, and silt with sand were encountered to the final depth of the borings
drilled. The uncorrected SPT N-values for these sandy materials range from 23 to greater
than 50 for 12 inches of penetration.

Based on the City engineer, the site was recently excavated to a depth about 10 feet from the
existing ground surface to remove and demolish underground structures and utilities. After
the removal of the underground structures and utilities, the excavation area was backfilled
with the onsite soil to the existing ground surface. The backfill was not placed as a
controlled engineered fill.
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SECTION 3: SITE CHARACTERIZATION

3.4 Groundwater

No free groundwater was encountered during our drilling operation. All borings were
immediately backfilled with cement slurry in accordance with the City’s drilling permit
requirement upon completion of drilling. It should be noted that the borings may not have
been left open long enough to establish static groundwater conditions. However, the relatively
low moisture content of the soil samples suggests that the local groundwater level was below
the bottom of the borings during the time of drilling. According to the State CDMG Seismic
Hazard Zone Report for the South Gate 7.5-Minute Quadrangle (CDMG, 1998), the historic
high groundwater-level depth in the vicinity of the project site is approximately 35 feet bgs.

It should be noted that the groundwater table might fluctuate due to seasonal variation,
variations in rainfall, nearby construction, irrigation, and other man-made and natural
influences.
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SECTION 4

Discussion and Recommendations

4.1 Seismicity

The VPP project site lies within Seismic Zone 4, as defined in the CBC (CBC, 2001). The
following data may be used for the seismic analysis of the proposed facility:

Causative fault: Puente Hills Blind Thrust

CBC Seismic Source Type: Type B (CBC, 2001)

Distance to site: 3.1 miles

Maximum credible earthquake: 7.1

Maximum credible earthquake PBA: 0.64 g

Horizontal PBA (10 percent probability of exceedance in 50 years): 0.47 g
CBC Site Soil Profile Type: Sp (CBC, 2001)

CBC Near Source Factors: Na = 1.0; Nv = 1.2 (CBC, 2001)

4.2 Liguefaction

Liquefaction is a seismic phenomenon in which loose, saturated, cohesionless soils behave
like a fluid when subjected to high-intensity ground shaking. Liquefaction occurs when
three general conditions exist: (1) shallow groundwater; (2) low-density sandy soils; and

(3) high-intensity ground motion. Studies indicate that saturated, loose and medium-dense,
near-surface, cohesionless soils exhibit the highest liquefaction potential, while dry, dense,
cohesionless soils and cohesive soils exhibit low to negligible liquefaction potential. Effects
of liquefaction on level ground include sand boils, settlement, and bearing-capacity failures
below structural foundations.

The soil borings completed at the proposed VPP project site were examined for liquefaction
potential. Liquefaction was evaluated using the procedures outlined in “SPT-Based Analysis
of Cyclic Pore Pressure Generation and Undrained Residual Strength” by Seed and Harder
(1990), as modified by the National Center for Earthquake Engineering Research (NCEER)
Workshop on Evaluation of Liquefaction Resistance of Soils (NCEER, 2000). The seismically induced
settlements were estimated using the methods described in Tokimatsu and Seed (1987).

For the proposed VPP project site, a PBA of 0.64g for the MCE event and a design
earthquake magnitude My of 7.1 were used in the liquefaction potential analyses. The
historic high groundwater level at approximately 35 feet bgs as discussed in Section 3.4 was
used in the liquefaction analyses.

Based on the soil boring data, the site generally is underlain by alternating layers of medium
dense to dense granular sandy soils and stiff to hard cohesive soils from the depth of 35 feet
(historic high groundwater level) to approximately 80 feet bgs. Based on the liquefaction
analyses performed and assuming the historic high groundwater level, the site in general has
a low to moderate potential for liquefaction on the layer of medium dense granular soils.
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SECTION 4: DISCUSSION AND RECOMMENDATIONS

The liquefaction induced settlements were examined for borings H-1 and H-2. The total
and differential liquefaction induced settlements are estimated about 2.0 and 1.0 inches,
respectively, after an MCE event. The magnitude of the liquefaction induced settlement will
be verified during the final design phase, when more structure-specific borings are drilled
for the project.

If the proposed facility and structures on the project cannot tolerate the liquefaction induced
settlement specified above, ground improvement or special foundation design for the
facility is needed. Ground improvement methods include deep dynamic compaction or
stone columns to increase the relative density of the liquefiable layers. Special foundation
designs could include deep foundations bearing within denser soil generally encountered
below 60 feet from the ground surface or stiff mat-type foundations to reduce the effects of
differential settlements.

The liquefaction potential and the liquefaction-induced settlement are based on our
preliminary assessment and will be verified in the final design phase when more structure-
specific borings are conducted.

Lateral spreading is not deemed to be a concern due to the depth of the liquefiable soil and
the relatively flat ground surface present at the project site.

4.3 Corrosion

Soil laboratory tests for corrosivity assessment were conducted on two samples collected in the
borings drilled at the project site. Soil samples were tested for pH, minimum resistivity, soluble
chloride content, and soluble sulfate content using the procedures described in Caltrans

TMs 417, 422, 532, and 643. The corrosion test results are summarized in Table 8. 15A-3.

TABLE 8.15A-3
Summary of Corrosion Laboratory Test Results
Minimum Resistivity @ Sulfate Chloride
Depth Moisture Content Content Content
Boring  Sample (ft) Soil Type (ohm-cm @ %) pH (ppm) (ppm)
H-1 1-B 0-4.0 SM 742 @ 23.8 7.66 404 76
H-2 1-B 0-4.0 SM 877 @ 38.8 5.23 1092 75

Caltrans Corrosion Guidelines (Caltrans, 1996) defines a corrosive environment as being

a site where the soil has electrochemical resistivity of less than 1,000 ohm-centimeters
(ohm-cm), a sulfate content greater than 2,000 parts per million (ppm), or chloride content
of greater than 500 ppm. Comparison between the laboratory test results and the Caltrans
corrosion criteria indicates that the site soils are considered to have a low corrosive potential
to common construction materials, include ferrous metals and concrete structures. Based on
this criteria, concrete in contact with the soils should be batched using Type II cement.
Adequate concrete cover over reinforcing steel should be provided in accordance with
good construction practices and design standards. Additional corrosivity testing will be
conducted during the final design phase when structure specific borings are conducted.

A corrosion engineer should review this data for compatibility with proposed construction
materials, including pipes and conduits, at the site.
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SECTION 4: DISCUSSION AND RECOMMENDATIONS

4.4 Foundation Design and Recommendations

The selection of an appropriate foundation system for the proposed VPP project is based on
the anticipated structural loads and settlement. Two potential foundation systems were
evaluated based on their geotechnical feasibility. These alternatives include using
conventional shallow strip and isolated spread footings with slab-on-grade floors and stiff
mat foundations.

Based on the Foundation and Settlement Criteria specified by Siemens Westinghouse Power
Corporation (Siemens, 2005), in general, the settlement criteria for foundations for major
plant equipment are as follows:

e Total Settlement: less than 1.0 inch
¢ Differential Settlements:
— Building: 0.2% slope between adjacent column support points
— Between equipment within the power train: 0.25 inch
— Along Centerline of Main Machine Axis: 0.025% slope for operating condition

Estimated foundation dimensions and soil pressures under the foundations for major
equipment included in this project are summarized in Table 8.15A-4, per the information
provided by Siemens (Siemens, 2005).

TABLE 8.15A-4
Summary of Foundation Dimensions and Soil Pressure under Foundations
Load
Dimensions (EQ+Concrete) Soil Pressure

Facility (ft x ft) (Kips) (ksf)
Combustion Turbine Generator (CTG) 23 x95 5,000 2.3
Steam Turbine Generator (STG) 35x 110 8,900 2.3
Heat Recovery Steam Generator (HRSG) + Stack 50 x 134 16,000 2.4
Generator Step Up Transformer 33 x46 2,400 1.6
Cooling Tower Basin 60 x 330 25,700 1.3
Water Tank 63 x 63 11,900 3.0

EQ = Equipment

Based on the project site plan, there is a Steam Turbine Generator (STG) and two power
trains within the power block area. Each power train consists of a Heat Recovery Steam
Generator (HRSG) and Combustion Turbine Generator (CTG). Based on the loads and the
settlement criteria specified above, CH2M HILL recommends that the STG and each pair of
the HRSG and CTG be founded on single rigid mat foundations. Other facilities and
structures can be founded on either conventional shallow strip and isolated spread footings
with slab-on-grade floors or stiff mat foundations, depending on the structure loads,
estimated differential settlement, and building space required during construction.
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SECTION 4: DISCUSSION AND RECOMMENDATIONS

4.4.1 Foundation Excavation and Backfill

The proposed administration building, the control room, the water treatment building,

the GIS building, the cooling towers, and the water storage tank may be supported on
conventional strip and isolated spread footings with slab-on-grade floors bearing on
engineered fills. To minimize settlement within the upper 10 feet, we recommend that
contact soils beneath the base of footings be over-excavated by at least 10 feet. The base

of slab-on-grade floors should be over-excavated by at least 2.0 feet. The foundation
over-excavation shall be backfilled with structural fill materials placed and spread in layers,
not to exceed 6 inch loose lifts, moisture conditioned within 2 percent of optimum moisture
content, and compacted to 95 percent relative compaction (RC) in accordance with ASTM D
1557. The onsite excavated granular material can be used as the structural fill, provided it is
free of debris, clay mixtures, and oversized materials greater than 3 inches in diameter.

The over-excavation should extend a minimum of 5 feet beyond footing and 3 feet beyond
slab-on-grade limits. The exposed subgrade should be scarified to a depth of 6 inches,
moisture conditioned as necessary, and re-compacted to 90 percent RC per ASTM D 1557,
prior to the placement of the structural fill. The exposed foundation subgrade should be
observed and inspected by a geotechnical engineer to verify that the exposed conditions are
adequate for placement of engineered fill.

4.4.2 Bearing Resistance

After completion of the recommended foundation over-excavation and preparation, the site
shall be suitable for shallow footing support. CH2M HILL recommends that spread footings
should be at least 3.0 feet wide and be embedded at least 2.0 feet below finished grade. For
the design of spread footings, CH2M HILL recommends using a net allowable bearing
pressure of 2,000 psf. This bearing resistance may be increased to 2,500 psf for transient
loads such as seismic and wind loads. The allowable bearing pressures recommended above
are net values; therefore, the weight of the footings can be neglected for design purposes.

The friction between soil and the footings provides a portion of resisting force. A coefficient
of friction equal to 0.35 may be used for calculating the lateral resistance between the base of
footing and the supporting subgrade.

4.4.3 Footing Settlement

Static settlement of individual footings will vary, depending on the depth of engineered fill
materials, the plan dimensions of the foundation, and the actual load supported. Based on
the anticipated foundation dimensions and loads, we estimate the total settlement of the
conventional strip and isolated spread footings designed in accordance with the preceding
recommendations should be on the order of 1.0 inch, and the differential settlement should
be on the order of 0.5 inches. This corresponds to a differential settlement slope of
approximately 0.2 percent between 2 column supports spaced 20 feet apart.

Due to the granular nature of the on site soil materials, the static settlement of the
foundations is expected to occur during construction and should be essentially complete
shortly after initial application of the loads.
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SECTION 4: DISCUSSION AND RECOMMENDATIONS

4.4 4 Slab-on-Grade

After completion of the recommended foundation over-excavation and preparation, the site
shall be suitable for slab-on-grade floor foundation. Based on the subsurface soil conditions
at the site, a modulus of subgrade reaction value of 100 tons per cubic foot can be used for
the slab-on-grade design. This modulus will be verified during the final design of the project.

4.4.5 Mat Foundation

Based on the anticipated structure dimensions, foundation loads, and settlement design
criteria, CH2M HILL recommends that the HRSG and CTG (within a single power train)
and the STG be founded on single rigid mat foundations within the power block area. The
intent of using a rigid mat foundation is to distribute the structural load over the entire
structure footprint area, resulting in negligible differential settlement in order to meet the
power train’s foundation settlement design criteria.

CH2M HILL recommends that the mat foundation should be embedded at least 2.0 feet
below the finish grade and contact soils below the base of the mat be over-excavated by at
least 10 feet. The foundation over-excavation shall be backfilled with structural fill materials
placed and spread in layers, not to exceed 6 inch loose lifts, moisture conditioned within

2 percent of optimum moisture content, and compacted to 95 percent RC in accordance
with ASTM D 1557. The onsite excavated granular material can be used as the structural fill,
provided it is free of debris, clay mixtures, and oversized materials greater than 3 inches in
diameter.

The over-excavation should extend at least 5 feet beyond the mat foundation perimeter.
The exposed subgrade should be scarified to a depth of 6 inches, moisture conditioned as
necessary, and re-compacted to 90 percent RC per ASTM D 1557, prior to the placement of
the structural fill. The exposed foundation subgrade should be observed and inspected by a
geotechnical engineer to verify that the exposed conditions are adequate for placement of
engineered fill.

For the purpose of a mat foundation design, CH2M HILL recommends that the following
values be used:

Maximum net allowable bearing pressure: 2,000 psf
Modulus of subgrade reaction for a 1-foot-square plate: 100 tons per cubic foot

The modulus of subgrade reaction recommended above should be adjusted to account for
the difference in size between the plate and the actual mat foundation. The following
equation provides this adjustment:

ks = k1 [(B+1)/2B]?
Where:

ks: Adjusted modulus of subgrade reaction
ki: Modulus of subgrade reaction for a 1-foot-square plate
B: Least width of mat foundation
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SECTION 4: DISCUSSION AND RECOMMENDATIONS

The modulus of subgrade reaction presented above is appropriate for mat foundation design
considering static loading conditions and elastic settlement. Recommendations considering
dynamic machine loads will be presented in the final geotechnical report for the project. The
total settlement of a mat foundation designed using the criteria recommended above is
expected to be less than 1.0 inch. The American Concrete Institute Committee 436 (ACIC, 1966)
suggested a method for calculating the differential settlement of mat foundations. According to
this method, if the rigidity factor, Kr, which is defined as the relative rigidity of the structure
divided by the relative rigidity of the foundation soil, is greater than or equal to 0.5, the mat
foundation designed will be very rigid, and the differential settlement of mat rotation should
be less than 10 percent of the total settlement, assuming that structure loads are uniformly
distributed over the entire mat footprint area.

4.4.6 Lateral Load Resistance

Resistance to lateral loads can be developed by friction resistance between the bottom of
concrete foundations and the underlying subgrade soils. A friction coefficient of 0.35 is
considered applicable for calculating the lateral resistance between the foundation bottom
and the supporting subgrade. As an alternative, a passive resistance equal to an equivalent
fluid pressure weighing 330 pounds per cubic foot acting against the vertical face of the
foundation can also be used. If foundations are placed neat against the soil, the friction and
passive resistance can be used in combination.

4.5 Expansive Soil Characteristics

Expansive soils are characterized by their ability to undergo significant volume change
(shrink or swell) due to variations in moisture content. Changes in soil moisture content can
result from rainfall, landscape irrigation, utility leakage, perched groundwater, drought, or
other factors, and may cause unacceptable settlement or heave of structures, concrete slabs-
on-grade, or pavements supported over these soils. The soils encountered in the borings are
predominantly granular, which commonly have a low expansion potential. Based on the soil
type encountered, and results of laboratory expansion index testing, the expansion potential
of the soil encountered at the site is low. Based on this preliminary data, no special design
and specific recommendations are required to mitigate the expansive characterization of the
onsite soils.

4.6 Pipeline Design

4.6.1 Design Parameters

Underground pipelines such as storm drains, water mains, and electric conduits will be
constructed within the proposed project site. Although the exact pipe size, type of material,
and embedment depth are not known at this time, we expect that only flexible pipelines are
considered in this project. For flexible pipelines, the aspect of trench, bedding and pipe
material, and the interaction of these elements should be considered. The performance of the
flexible pipe is highly dependent on the support provided by the soil around it, including
the natural soil within which the pipe trench is constructed.
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Along with depth, unit weight, and compaction of fills in the trench, the modulus of soil
reaction, E’, of the soil surrounding the trench is a parameter used in flexible pipe design,
as it controls the lateral support provided by the soil and, therefore, the deformation of the
pipe. For the soil encountered in the borings, an E’” value of 1,000 pounds per square inch
(psi) is recommended for pipeline design for cover depth less than 10 feet. For the purpose
of design, a total unit weight of 120 pounds per cubic foot (pcf) may be used for the fill
above the pipeline.

4.6.2 Pipe-Zone Backfill

The material placed as pipe-zone backfill, surrounding the pipe from 6 inches below the
invert to 1 foot above the top of pipe, should be composed of sand that is reasonably well
graded from coarse to fine and is free from clay, organic material, and deleterious
substances. The material also should be noncorrosive. The pipe-zone backfill material
should contain a maximum of 8 percent particles passing the No. 200 sieve, and the
maximum size should not exceed 1.5 inches. Low-expansive (EI < 50) granular fill should
be used as pipe-zone backfill material.

Pipe-zone backfill should be placed and spread in layers, not to exceed 6 inches loose lifts,
moisture conditioned within 2 percent of optimum moisture content, and compacted to at
least 90 percent RC in accordance with ASTM D 1557. Compaction of the pipe-zone backfill
should be increased to 95 percent RC in areas beneath pavements and in areas that are
sensitive to surficial settlement. The contractor is responsible for verifying that the pipe
strength is adequate to withstand the weight and energy delivered by a roller or compactor
during the pipe backfill procedure.

In areas where there is potential for weaker soil (e.g., soft clay or loose sand), the weaker soil
should be over-excavated to a minimum depth of 1 foot below the proposed trench bottom
and replaced with engineered fill compacted to 95 percent RC.

In lieu of the over-excavation of weaker soils, the use of controlled, low-strength material
(CLSM) may be considered. CLSM is a fluid-like mixture of Portland cement, water, and
fine aggregate or fly ash, or both. The consistency of the material is that of a slurry or lean
grout, and the material is placed like concrete. For use as pipe-zone backfill material, the
mixture should be designed for a 28-day strength of 50 to 150 psi.

4.6.3 Trench Backfill

Backfill material around structures and more than 1 foot above the top of the pipe (above the
pipe-zone backfill) may consist of excavated onsite soil. However, organic material, rubbish,
debris, rocks, broken concrete larger than 6 inches in diameter, and other unsuitable material
should be removed prior to use as backfill. Rocks greater than 3 inches in any dimension
should not be permitted in backfill placed within 1 foot of the pavement subgrade.

Backfill should be placed and spread in layers, not to exceed 8 inches loose lifts, moisture
conditioned within 2 percent of optimum moisture content, and compacted to at least

90 percent RC in accordance with ASTM D 1557. Increased compaction is advised where
greater sensitivity to surficial settlements may exist if the compaction does not damage or
cause excessive deflections of the pipe.
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4.7 Structural Pavement Design
4.7.1 Asphalt Concrete

Preliminary asphalt concrete pavement sections have been designed for the project site
for automobile parking areas, automobile driveways, and heavy truck driveways. The
pavement sections were designed following the procedures outlined in Chapter 600 of the
Caltrans Highway Design Manual (Caltrans, 2004). The proposed pavement structural
section consists of dense graded asphalt concrete (AC, Type A) underlain by Class 2
aggregate base (AB). Traffic Index (TI) values of 5.0, 6.0, and 7.0 were assumed for the
design of automobile parking areas, automobile driveways, and heavy truck driveways,
respectively. The traffic indexes assumed should be reviewed by the Owner and the Civil
Engineer of the project to evaluate their suitability for this project. Changes in the traffic
indexes will affect the corresponding pavement sections.

The pavement sections presented are based on a minimum subgrade R-value of 40 and an
AB R-value of 78 (Class 2). The recommended asphalt pavement sections are presented in
Table 8.15A-5.

TABLE 8.15A-5
Summary of Recommended Asphalt Concrete Pavement Sections
Subgrade
Pavement Description R-Value TI Pavement Section (inches)
Automobile Parking Area 40 5.0 2.5-inch AC / 5.0-inch AB
Automobile Driveways 40 6.0 3.0-inch AC / 6.0-inch AB
Heavy Truck Driveways 40 7.0 4.0-inch AC / 8.0-inch AB

The pavement sections provided in Table 8.15A-5 are contingent on the following
recommendations being implemented during construction.

e The pavement should be placed on at least 12 inches of re-compacted subgrade to at
least 95 percent RC. After site preparation and subgrade excavation, the exposed
subgrade should be scarified to a depth of 6 inches, moisture conditioned as necessary,
and re-compacted to 90 percent RC per ASTM D 1557

e Subgrade soils should be in a stable, non-pumping and yielding condition at the time
aggregate base materials are placed and compacted

e Aggregate base materials should meet Caltrans specifications for Class 2 aggregate,
placed and spread in layers, not to exceed 6 inch loose lifts, moisture conditioned within
2 percent of optimum moisture content, and compacted to 95 percent RC in accordance
with ASTM D 1557

e Adequate drainage (both surface and subsurface) should be provided such that the
subgrade and aggregate base materials are not allowed to become wet

e Asphalt concrete paving materials should meet Caltrans specifications for Type A
asphalt concrete
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SECTION 4: DISCUSSION AND RECOMMENDATIONS

The pavement sections provided above are based on the soil conditions encountered during
our preliminary field investigation, the assumed final site grades, and the laboratory testing.
The actual pavement subgrade materials exposed during grading may be different than
those assumed in the design. CH2M HILL recommends that representative subgrade
samples be obtained and R-value tests be conducted during final design and construction to
verify the pavement sections recommended above. If these test results indicate a significant
difference, the design pavement sections may need to be revised.

4.7.2 Portland Cement Concrete

Portland Cement Concrete (PCC) pavement may be desirable in the loading dock, trash
collection, and other heavily-traveled areas. The PCC pavement was designed following the
Caltrans Highway Design Manual (Caltrans, 2004). The proposed PCC pavement section
consists of PCC underlain by Class 2 AB. Based on the assumed design subgrade R-value of
40 and a Traffic Index value of 7.0, CH2M HILL recommends that the PCC pavement
section should have a minimum 6 inches of PCC over a minimum 9 inches of AB. The
aggregate base materials should be placed and spread in layers, not to exceed 6 inch loose
lifts, moisture conditioned within 2 percent of optimum moisture content, and compacted to
95 percent RC in accordance with ASTM D 1557. Control joints should be spaced at every
15 feet. The pavement sections recommended above should be placed on at least 12 inches
of engineered fill compacted to at least 95 percent RC per ASTM D 1557. Prior to fill
placement, the exposed subgrade should be scarified to a depth of 6 inches, moisture
conditioned as necessary, and re-compacted to at least 90 percent RC per ASTM D557.

4.8 Surface Drainage

Ponding of water adjacent to structures should be avoided. During and after construction,
positive drainage should be provided to direct surface water away from structures and
excavations toward suitable, nonerosive drainage devices. Final grading should slope away
from facilities, structures, and pavements.
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SECTION 5

Construction Considerations

5.1 Earthwork

5.1.1 Site Preparation

Prior to construction and general grading, any debris and oversized materials (greater than
3 inches in any dimension) should be stripped and disposed outside the construction limits.
The stripping operation must expose a firm, non-yielding subgrade that is free of large
voids. Excavations resulting from removal of utility lines should be backfilled properly, as
described below, with non-expansive fill and compacted to a minimum 90 percent RC per
ASTM D 1557.

5.1.2 Over-excavation

Over-excavation is recommended in this project beneath footings, slabs-on-grade, and mat
foundations, as discussed in previous sections. The depth of over-excavation is determined
based on the borings conducted in the preliminary exploration and will be verified during
the final design phase when more structure specific borings are drilled. The depth of
over-excavation may be changed during construction depending on the exposed subgrade
conditions.

5.1.3 Scarification and Compaction

Following site preparation and any required over-excavation, CH2M HILL recommends
that all areas to receive engineered fill or to be used for support of structures or concrete
slabs be scarified to a minimum depth of 6 inches, uniformly moisture conditioned to near
optimum moisture content, and re-compacted to at least 90 percent RC in accordance with
ASTM D 1557.

5.1.4 Fill Placement and Compaction

We expect that most of the onsite soils below the stripped material may be reusable as
engineered fill once debris, clay mixtures, and oversized materials greater than 3 inches in
diameter are removed. Any imported fill materials to be used for engineered fill should be
sampled and tested for approval by the geotechnical engineer prior to transportation to the
site. In general, well-graded mixtures of gravel, sand, and non-plastic silt with a sand
equivalent value of at least 30 are acceptable for used as import fill.

Structural fill should be placed and spread in layers, not to exceed 6 inch loose lifts,
moisture conditioned within 2 percent of optimum moisture content during compaction.
Structural fill should be compacted to a minimum 95 percent RC beneath footings, slabs,
mat foundations, and around structures, and a minimum 90 percent RC elsewhere per
ASTM D 1557.
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5.2 Dewatering

Groundwater was not encountered in the soil borings to the depths drilled at the project
site. Proposed excavation depths for structure foundation construction are not expected to
exceed 12 feet bgs. Based on the available data, the historic high groundwater-level depth
in the vicinity of the project site is approximately 35 feet bgs. Therefore, we do not expect
encountering groundwater during construction excavation. Control of stormwater, which
may necessitate dewatering, will be needed during construction. Diversion berms, ditches,
or other means should be employed to reduce stormwater flow into excavations or other
construction areas. Best Management Practices should be implemented to reduce erosion
and sedimentation during construction.

5.3 Trenching and Temporary Excavations

All temporary excavations should be performed in accordance with the safety requirements
of the California Occupational Safety and Health Act and should be the responsibility of the
contractor. Soil types may mandate different types/styles of bracing or excavation support;
however, regardless of soil type, excavation depth and configuration drive the requirement
to brace or not to brace.

Temporary excavation bracing should be designed to protect adjacent traffic, utilities, and
construction personnel. Suitable factors of safety should be used in the contractor’s sheeting
and bracing design. The design of the support system for the excavation walls is the
responsibility of the contractor. The contractor should develop means and methods based
on experience and availability of materials for constructing the required elements.
Performance of the temporary construction must conform to the requirements stated in

the contract documents.

5.4 Excavation Requirements

Based on observations during the subsurface investigation and results of laboratory tests,
the soils at the site can be excavated with common earth-moving equipment. No field
demonstrations have been conducted on the types of earth-moving equipment that can be
used to grade the site. However, because of the loose to medium dense surface soils at the
project site, it is anticipated that relatively easy excavations will be encountered. All
excavations should incorporate applicable safety provisions of city, county, state, and
federal regulations.

5.5 Geotechnical Inspection and Testing

All grading and excavation should be performed under the observation and testing of the
geotechnical consultant at the following stages:

e Upon completion of site clearing

¢ During subgrade and foundation excavation and re-compaction

e During structural fill or engineered fill placement

e After completion of foundation excavations and prior to placement of concrete
e  When any unusual or unexpected geotechnical conditions are encountered
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5.6 Review of Construction Plans and Specifications

The final project plans and specifications should implement the recommendations presented
in this report and should be reviewed by the project geotechnical consultant.
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APPENDIX A

Geotechnical Boring Logs







PROJECT NUMBER: BORING NUMBER:

338307 SHEET 1 OF 1
CH2MHILL
PROJECT : Vernon Power Plant LOCATION :
ELEVATION : DRILLING CONTRACTOR :
DRILLING METHOD AND EQUIPMENT :
WATER LEVELS : --- START : END : LOGGER. :
DEPTH BELOW GROUND SURFACE (ft) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (f) PENETRATION
a f TR RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY {ft) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
#TYPE §'-6"-6" CONSISTEMCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
(N)
1 10 ]
i Sample Interval: Top/Bottom (ft. bgs) _| Comments
1.5 Amount of Sample Recovered (ft) ]
] 25 Comments and observations regarding drilling or
N Sample Type - Sample Number ’| sampling made by the driller or field personnel.
3.5
(S) Standard split-spoon drive sampler, | Test
i 1-S 2.0-inch (51-mm) outside diameter, 1 . . -
5 71 5o 1_4!Aui]nd1t{r35_mm) inside diameter, N Field and Laboratory tests include the following:
: {withouk linecs) 1 MC  Moisture Content (ASTM D-2216)
B (D) Modified California split-spoon drive 5 : s
. sampler, 3.0-inch (76-mm) outside 4 Ye  Dry Unit Weight (ASTM D-2937)
= diameter, 2.4-inch (64-mm) inside - in pounds per cubic foot (pcf)
- i i li -
i Ll L 1 65 Grain Size analysis (ASTM D-422)
A | llected fi drill cutti : with or without hydrometer analysis
| By /Bulksampia-coliected oy drll cullings ] (See appropriate I!aboratory data
5.7 Standard Penetration Test Results ] sheets for gradation curve)
. Number of blows required to advance driven sampler | AL Atterberg Limits (ASTM D-4318)
i over three 6-inch (152-mm) increments. Number in :
i parenthesis is the total number of blows required to DS Direct Shear (ASTM D-3080)
| advance the sampler 12-inch {305 mm) beyond the . Drv Densi
| first 6-inch (152-mm) interval. Drive samplers ¥ dmax M:X";Iugl ry Density
advanced using a 140 Ib (63.5 kg) Hammer with the | (ASTM D-1557)
= 30-inch (762-mm) drop. The blow counts given have . .
= not been modified to account for field andjor depth 7| OMC  Optimum Moisture Content
conditions. (ASTM D 1557)
15_1 150 General Notes —] oy Consolidation (ASTM D-2435)
. 3-5-6 . _
1 e (11) 1) Soil classifications are based on the Unified Soil 4 E Expansion Index (ASTM D-4829)
- Classification System. Classifications and descriptions . . :
- made in the field have been modified based onthe | Cgr rog:?; Suite {gglnfornla Test Methods
- results of laboratory testing. - 532, . 417, 422)
: 2) Boring logs depict subsurface conditions only at ]
- the specific locations and times the boring was made. |
_ Logs do not necessarily reflect strata variations that
20| may exist between boring locations. |
25_] ]
30 ]




CH2MHILL

PROJECT NUMBER:

338307.TM.GE.PR

BORING NUMBER:

H-1 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Vernon Power Plant

LOCATION : 11387292 E; 3762612 N (WGS84 UTM)

ELEVATION : 172.0 ft

DRILLING CONTRACTOR : 2R Drilling, Inc.

DRILLING METHOD AND EQUIPMENT : CME 75, 8" HSA, 140 Ib @ 30" Drop Automatic Trip Hammer

WATER LEVELS : NE

START : 1/24/2006

END : 1/24

{2006 LOGGER : P. Tian

DEPTH BELOW GROUND SURFACE ({

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

STANDARD
INTERVAL (ft} '?}IEESNTE;E‘;EL?%
RECOVERY (ft)
#TYPE 6"-6"-6"
(N)
T 00
i 1-B
1 40
5 1 so0
§ 15 |28 | B
6.5
10 | 100
i 10 | 30 [ FoE°
1.5
15 7| 15.0
i 15 | 4.8 3{?;4
16.5
20 | 200
. o | Bo | EL
215
25 | 250
] 15 | 68 553'11)2
26.5
30

SILTY SAND {EHM[, olive brown, slightly moist,
medium dense, fine to coarse grained sand, low
plastic silt.

- moist, loose, contains fine gravel.

POORLY GRADED SAND (SP), light clive gray,
moist, medium dense, fine to coarse grained sand.

— olive brown, contains fine gravels.

CA

| pH=7.866
CL=76 ppm

SU= 404 ppm
Res.=742 @ 23.8%
¥ amax = 122.0 pcf
OMC=10.5%

DS= 35°
MC=8.0%
¥ = 106.6 pcf

GS=2:75:23

I Mc=45%
| v4=100.1 pef




CH2MHILL

PROJECT NUMBER:
338307.TM.GE.PR

BORING NUMBER:

H-1

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Vernon Power Plant

LOCATION : 11387292 E; 3762612 N (WGS84 UTM)

ELEVATION : 172.01t

DRILLING CONTRACTOR : 2R Drilling, Inc.

DRILLING METHOD AND EQUIPMENT : CME 75, 8" HSA, 140 Ib (@ 30" Drop Automatic Trip Hammer

WATER LEVELS : NE

_START : 1/24/2006

END : 1/24

/2006

LOGGER : P. Tian

DEFTH BELOW GROUND SURFACE (ft

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

35

40

45

50

55

60

STANDARD
INTERVAL (ft) 'FEEQTEFZEJ;S& rsé
RECOVERY (it}
4TYPE g".6".5"
(N}
S 6-11-17
10 | 7D 8)
31.5
35.0
15 | 88 4{'151f
36.5
40.0
5-8-12
1.0 9-D
41.5 (20)
45.0
15 | 108 4“51?
485
50.0
10-17-22
10 | 11-D
51.5 (39)
55.0
10-16-18
15 | 12-8
56.5 (34)

SILTY SAND {SM), olive, moist, medium dense,
fine to medium grained sand, low plastic silt.

SANDY SILT (ML), olive, moist, stiff, low to
medium plastic, fine to medium grained sand,

SILTY CLAY (CL-ML), olive brown, moist, stiff, low
to medium plastic, fine to medium grained sand,

LEAN CLAY (CL), olive brown, moist, very stiff,
low to medium plastic.

WELL-GRADED SAND WITH SILT (SW-SM),
olive brown, moist, dense, fine to medium grained
sand, low plastic silt.

MC=9.0%

¥4 = 107.8 pcf
GS=0:79:21

] GS=0:47:53

| MC=25.0%
| Y4=100.6 pcf

| AL=20,146

T MC=19.4%
1 ¥a=110.5 pcf

| Gs=0:88:12




CH2MHILL

338307.TM.GE.PR

PROJECT NUMBER: BORING NUMBER:

H-1

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Vernon Power Plant

LOCATION : 11387292 E; 3762612 N (WGS84 UTM)

ELEVATION : 172.0 ft

DRILLING CONTRACTOR : 2R Drilling, Inc.

DRILLING METHOD AND EQUIPMENT : CME 75, 8" HSA, 140 Ib @ 30" Drop Automatic Trip Hammer

WATER LEVELS : NE START : 1/24/2006 END : 1/24/2008 LOGGER : P. Tian
DEPTH BELOW GROUND SURFACE (]  oanaRD SOIL DESCRIPTION COMMENTS
INTERVAL {fl bl b
RECOVERY (fl SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
ATYPE P CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
{N)
| 0.0 13-26-40 POORLY GRADED SAND (SP), pale olive, moist, | MC=4.3%
| 1.0 | 13-D ESGi dense, fine to coarse grained sand. | v.=103.4 pcf
61.5 1
65 | 650 =
| 7-15-14 SILTY SAND {SM), olive, moist, medium dense, | G5=0:53:41
| 1.5 | 14-S '(29') fine grained sand, low plastic silt. ]
66.5 ]
70 ] 700 ]
N 23.33.50/5" POORLY GRADED SAND (SP), pale olive, moist, A MC=2.0%
| 1.0 | 15D (83/11") very dense, fine grained sand. | ¥:=989 pcf
715
75 ] 75.0 -
458 SILT WITH SAND (ML), olive, moist, stiff, medium | GS=0:17:83
1.5 16-S (13 plastic, fine grained sand. i
76.5 i
- -
80_] 80.0 ]
| 50/5" POORLY GRADED SAND WITH SILT (SP-SM), | MC=6.3%
| 1.0 | 17-D 50/5" olive, moist, very dense, fine grained sand, low ¥4 =979 pcf
815 (B0 M\plastiessit. /]
| Total Depth=81.0 t. ]
| Groundwater was not encountered.
] Borehole backfilled with cement slurry to 14 ft below
ground surface. The top 14 ft backfilled with native
] soil cuttings.
85 | Bottom of Boring at 81.0 ft below ground surface T
90 ] ]




CH2MHILL

PROJECT NUMBER:

338307.TM.GE.PR

BORING NUMBER:

H-2 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Vernon Power Plant

LOCATION : 11387222 E; 3762549 N (WGS84 UTM)

ELEVATION : 172.0 ft

DRILLING CONTRACTOR : 2R Drilling, Inc.

DRILLING METHOD AND EQUIPMENT : CME 75, 8" HSA, 140 Ib @ 30" Drop Automnatic Trip Hammer

WATER LEVELS : NE START : 1/24/2006 END : 1/24/2006 LOGGER : P. Tian
DEPTHBELOW GROUND SURFACE (] 141 0ncr SOIL DESCRIPTION COMMENTS
INTERVAL {1t fggf;ggﬂg“s
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
) MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
H#TYPE 6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
(N)
0.0 SILTY SAND (SM), clive brown, dry, medium JCA
dense, fine to coarse grained sand, low plastic silt. | pH=5.23
CL=75 ppm
SU= 1092 ppm
1-8 1 Res.= 877 @ 38.8%
J1E=0
i
4.0 -
5 5.0 ]
— dense. MC= 11.9%
15 | 2D 10&3523 1 v.=107.3 pef
6.5 _|
i
J
10 ] 10.0 I
7-8-11 POORLY GRADED SAND {SP), brown, slightly
1.5 3-s (19) moist, medium dense, fine to coarse grained sand.
11.5 il
i
15_] 15.0 ]
S ~ pale olive. | MC=7.0%
10 | 4D 5(231)4 7 v.=104.0 pef
16.5 ]
20 | 200 i
3.3.3 SILTY SAND (SM), olive, slightly moist, loose, fine | GS= 1:56:43
1.5 5-8 (6) to medium grained sand, low plastic silt. |
21.5 |
25 | 250 i
6-7-8 -- olive brown. | DS=32.8°
1.0 6-D (15) | MC=19.1%
26.5 | ¥.=950pcf
30_] 1
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CH2MHILL

PROJECT NUMBER: BORING NUMBER:

338307.TM.GE.PR

H-2 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Vernon Power Flant

LOCATION : 11387222 E; 3762543 N (WGES84 UTM)

ELEVATION : 172.0 ft

DRILLING CONTRACTOR : 2R Drilling, Inc.

DRILLING METHOD AND EQUIPMENT : CME 75, 8" HSA, 140 Ib @ 30" Drop Autornatic Trip Hammer

WATER LEVELS : NE START : 1/24/2006 END : 1/24/2008 LOGGER: P. Tian
DEPTH BELOW GROUND SURFACE (ft STANDARD SOIL DESCRIPTION COMMENTS
RECOVERY (1) SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
( MOISTURE CONTENT, RELATIVE DENSITY OR DRILLING FLUID LOSS, TESTS, AND
HTYPE "G CONSISTENCY, SOIL STRUCTURE, MINERALOGY INSTRUMENTATION
(N}
30.0 — oli —0ET

] 4-68 olive. | GS=0:57:43 |
i 15 | 78 (14) | -
3.5 . .
35_| 350 ] |
] 7.8-10 -- low to medium plastic silt. | MC=17.4% |
i 10 | 8D E1é) | y.=105.4 pcf i
36.5 ] N
40 ] 40.0 ] i
1] 455 -- moist. N GS=1:56:43 -
] 15 | 95 (1) i ]
4.5 i i
45 ] 450 - e
| 5-7-11 SANDY LEAN CLAY (CL), olive, moist, very stiff, 1 AL=31,19,12 i
] 1.0 10-D 18 low to medium plastic, fine grained sand. JCN |

46.5 (18) MC= 22.9%
1] 1 y.=103.2 pef :
50_] s0.0 il ]

— wet, stiff, encountered parched water. GS5=0:37:63

i 3-34 4 |
| 15 | 11-8 @) i |
51.5 I ]
55 | 55.0 ] ]
-- olive brown, moist, hard. | MC=184% l
i 10 | 120 12;%2530 1 y.= 1126 pef i
56.5 | i
60 ] ) ]




i

CH2MHILL

PROJECT NUMBER:
338307.TM.GE.PR

BORING NUMBER:

H-2

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Vernon Power Plant

LOCATION : 11387222 E; 3762548 N (WGS84 UTM)

ELEVATION : 1720 ft

DRILLING CONTRACTOR : 2R Drilling, Inc.

DRILLING METHOD AND EQUIPMENT : CME 75, 8" HSA, 140 b @ 30" Drop Automatic Trip Hammer

WATER LEVELS : NE

DEPTH BELOW GROUND SURFACE (it

START : 1/24/2006

END : 1/24/2006

LOGGER : P. Tian

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SILTY SAND {SM), olive, moist, medium dense,
fine to medium grained sand, low plastic silt.

POORLY GRADED SAND (SP), olive brown,

moist, very dense, fine to coarse grained sand, trace
of fine gravel.

SILTY SAND (SM], olive brown, moist, dense, fine = |

grained sand, low plastic silt.

1Gs=0.70.30

| MC=4.9%

| 1a=115.3 pef

| mMC=1.9%
| y4=106.4 pcf

STANDARD
INTERVAL (ft) ?ggTE;EgSﬂré
RECOVERY (ft}
#TYPE 6"-6"-6"
(N)
t0.0
H 8-9-14
il 15 | 13-8 23)
61.5
65 | 65.0
il 24-43-50
1.0 | 14-D
| 665 (93)
70 7] 700
7 15-23-29
1.5 15-5
1 715 (52)
75 ] 75.0
T 50/6"
10 | 18-D :
1 785 (50/6")
80 | 80.0
i 7-14-22
1.5 | 17-8
1 815 (36)
85_]
90 ]

Total Depth= 81.5 ft.

Groundwater was not encountered.

Borehole backfilled with cement slurry to 10 ft below
ground surface. The top 10 ft backfilled with native
soil cuttings.,

Bottom of Boring at 81.5 ft below ground surface







APPENDIX B

Laboratory Test Results







17781 Cowan , Suite 150, Irvine, CA 92614

Leighton Consulting, Inc.

Tel.No. (949) 253-5922 Fax. No. (949) 724-1557

Project Name: Vernon Power Plant LCI Proj. ID No.: 601271001
Project No.: 338307.TM.GE.PR Tabulated By: LF
Client: CH2M Hill Date: 02/10/06
TABLE 1
SUMMARY of LABORATORY TEST RESULTS
page 1
Molstwe) Dry | -Atemery [Padicls: St ccﬁz:g?:nlj{fg?l\rn p: [ S4pansien Corrosion Suite (Soils) DOT CA Test 532/643 Soll
Content | Density Limits Distribution 15571 Procedure A Index Classification /
S S Capt | ASTUD | S e vy s s | s [ 8| AT |"sorgn | ST oo e e | S,
LLPLPI' | GR:SAFE Content D?FZS?A DOT CA Test 422,D0T CA Test 417 CA Test 5321643 | ASTM D 2488
(%) (pef) (%) {pefh) (%) 532/843 {ppm) (epm) | (ohm-cm @%) | (group symbol)
H-1 1-B 0-4.0 122.0 10.5 7.66 76 404 742 @ 23.8 SM*
4-5 15-16.5 2:75:23 SM
5-D | 20-21.5 4.5 100.1 SP*
7-D | 30-31.5 9.0 107.8 0:79:21 SM
8-S 35-36.5 0:47:53 s(ML)
9-D 40-41.5 25.0 100.6 s(ML)*
10-8 | 45-46.5 20,14,6 CL-ML
11-D | 50-51.5 19.4 110.5 . CcL*
12-S | 55-566.5 I 0:88:12 SW-SM
13-D | B80-61.5 4.3 103.4 SP*
14-S | 65-66.6 0:59:41 SM
15-D | 70-71.5 2.0 98.9 SP*
16-S | 75-76.5 0:17:83 (ML)s
17-D | 80-81.0 6.3 97.9 i| SP-SM*

1 LL,PL,P! = Liquid Limit, Plastic Limit, Plasticity Index

2 GR:SAFI = Gravel; Sand: Fines (Percent Passing #200 Sieve)




17781 Cowan , Suite 150, Irvine, CA 92614

Leighton Consuiting‘,_ll_‘q‘l:_:.

Tel.No. (949) 253-5922 Fax. No, (949) 724-1557

Project Name: Vernon Power Plant LCI Proj. ID No.: 601271001
Project No.: 338307.TM.GE.PR Tabulated By: LF
Client: CH2M Hill Date: 02/10/06
TABLE 1
SUMMARY of LABORATORY TEST RESULTS
Moisture Dry Atterberg |Particle - Size Mt gk Expansion = i
Content | Density Limits Distribution ?gén?';aa?p_’ﬁi:gg Index Comasion it (Sals) DOT_C_A 'Eesf‘ZfﬁriS_— Classiigglion /
"R R | | Y o s o | | | S8 o | G (SRS e S
LLPLPI' | GR:SAFP Content D?ZSE"A DOT CA Test 422/DOT CA Test 417 CA Test532/643 | ASTMD 2488
) | e | (%) (pct) (%) ssa043 | teom) | topm) | (ohmem@ %) | (group symbol)
H-2 | 1-B 0-4.0 o ‘ 0 5.23 75 1092 877 @ 38.8 SM*
2-D 5-6.5 11.9 107.3 3 s(ML)*
4-D | 15-165 7.0 104.0 B SM/SP*
5-S | 20-215 1:56:43 S SM
7-S | 30-315 0:57:43 SM
8D | 35365 | 174 105.4 SM*
9-S | 40-41.5 ) 1:56:43 - ~_SM
10-D | 45-46.5 31,19,12 CL
| 11-8 | 50-51.5 0:37:63 s(CL)
12-D | 55-56.5 | 18.4 112.6 [,
13-S | 60-61.5 0:70:30 SM
14-D | 65-66.5 49 115.3 i sP*
16-D | 75-76.5 1.9 106.4 o SP*

* LL,PL,PI = Liquid Limit, Plastic Limit, Plasticity Index

? GR:SAFI = Gravel: Sand: Fines (Percent Passing #200 Sieve)




ATTERBERG LIMITS

Leighton ASTM D 4318
Project Name: Vernon Power Plant Tested By: ACS Date: 02/09/06
Project No. : 338307.TM.GE.PR Input By: LF Date: 02/10/06
Boring No.: H-1 Checked By: LF
Sample No.: 10-S Depth (ft.) 45-46.5
Soil Identification: Olive brown silty clay (CL-ML)
TEST PLASTIC LIMIT LIQUID LIMIT
-~ No 1 2 1 2 3 4
Number of Blows [N] 30 22 14
Wet Wt. of Soil + Cont. (g) 8.93 8.70 21.85 20.24 23.52
Dry Wt. of Sail + Cont. (g) 7.94 7.75 18.50 17.03 19,63
Wt. of Container (9) 1.01 1.01 1.09 1.04 1.07
Moisture Content (%) [Wn] 14.29 14.09 19.24 20.08 20.96
60 < ,
Liquid Limit 20 For classification of fine- /
grained soils and fine-
Plastic Limit 14 50 | grained fraction of coarse-
] (S grained sails
Plasticity Index 6 T a0 CHor OH -
- "A" Line
Classification CL-ML | 8
£ 30
PIat"A" - Line = 0.73(LL-20) 0 3 20 L or e,
—
Cne - Point Liquid Limit Calculation
0.12 104 MH ar OH
LL =Wn(N/25) : oL ML [ ] ML or OL
10 20 30 40 50 60 70 80 90 100
22 :
Wet Preparation :
Multipoint - Wet |
X | Dry Preparation g \\ |
Multipoint - Dry = :
£
=}
(&)
X | Procedure A o | !
Multipoint Test ,‘§ ® ' Q
= 20 [ Ir
|
Procedure B . I |
One-point Test '
| * |
19 +— | ' il
10 20 25 30 40 50 60 70 80 90 4gp

Number of Blows



ATTERBERG LIMITS

Leighton ASTM D 4318
Project Name: Vernon Power Plant Tested By: ~ ACS Date:  02/05/06
Project No. : 338307.TM.GE.PR Input By: LF Date: 02/10/06
Boring No.: H-2 Checked By: LF
Sample No.: 10-D Depth (ft.) 45-46.5
Soil Identification: Olive lean clay (CL) - B
~ TeST ~ PLASTIC LIMIT LIQUID LIMIT
NO. 1 2 1 2 3 4
Number of Blows [N] 35 26 17
Wet Wt. of Soil + Cont. (g) 9.93 9.80 19.59 19.75 19.41
Dry Wt. of Soil + Cont. (g) 8.48 8.40 15.29 | 15.33 14.90
Wt. of Container (g9) 1.07 1.04 1.03 1.09 1.04
Moisture Content (%) [Wn] 19.57 19.02 I 30.15 31.04 32.54
60
Liquid Limit 31 Far classification of fine-
50 - grained soils and fine-
P[astic Limit 19 grained fraction of coarse-
. grained soils
Plasticity Index 12 T 404
Classification CL 8
£ 30
]
3
Pl at"A" - Line = 0.73(LL-20) |  8.03 2 20 pLeneL
il
One - Point Liquid Limit Calculation ®
0.12 10 1 MH or OH
LL =Wn(N/25) ! cLm ML or OL
0 10 20 30 40 50 60 70 80 90 100
PROCEDURES USED Liquid Limit (LL)
33 —— HT _
Wet Preparation I | | |
Multipoint - Wet i \ | ' !
[ || | i i
. :- | | :' ll
X | Dry Preparation S 2 e | |
Multipoint - Dry & [ | | i
2 | | | | | !
o | ' ‘ [
(&) [ [
X | Procedure A o |! .5 -
3 | |1
Multipoint Test g , [
[=] 31 :
= % ‘\‘
Procedure B | ‘
One-point Test | | |
al | | B HRRHIR
10 20 26 30 40 50 60 70 80 90 100
Number of Blows



Boring No. H-1 | ~H-1 ~ HA1 H-1 H-1 H-1 H-1
Sample No. 5D 7-D 9-D 11-D | 13D 15-D 17-D ol
Depth(ft) 20-21.5 30-31.5 40-41.5 | 50-51.5 | 60-61.5 70-71.5 80-81.0 |
Sample Type Drive ' Drive Drive Drive : Drive Drive __ Drive :
|
Soil Identification gLrlg;] tpzlcl:;ley Olive silty O!i.ve sandy | Olive brown | poi?lli g:z;e d p;?:? glr:;e d ;!EZS 2;:2;
graded sand | sand (SM) silt s(ML) | lean clay (CL); sand (SP) sand (SP) with silt (SP-
(SP) . LOOSE - SM)
Pocket Penetrometer (tons/ft) |  0.75 3.00 3.75 4.00 1.50 0.50 1.00 B
Weight Soil + Rings / Tube (g) |  996.70 1089.50 957.30 1193.90 1020.00 969.90 827.60
Weight of Rings / Tube  (g) |  242.88 242.88 202.40 242.88 242.88 242.88 20240 |
Average Length (in.) 6.000 6.000 | 5.000 6.000 6.000 6.000 5.000
Average Diameter (in.) 2.414 244 2.414 2.414 2414 | 2414 2414
Wet. Wt. of Soil + Cont.  (g) 295.20 643.52 364.69 344.56 306.63 300.59 311.08
Dry Wt. of Soil + Cont.  (g) 285.00 596.80 |  304.90 297.30 295.70 295.80 |  296.90
Weight of Container (a) 59.92 76.15  65.49 53.84 39.28 55.88 72.03
Container No, i i P SR ALT T 1] § I ST g P T [ T e T S T P I A
Wet Density - 104.6 117.5 1253 - 132.0 107.8 100.9 104.1
Moisture Content (%) 45 | 90 | 25.0 19.4 4.3 2.0 6.3
Dry Density (pch) | 100.1 107.8 100.6 | 110.5 103.4 98.9 97.9
_ Degree of Saturation (%) 179 | 430 | 997 99.8 18.3 7.7 23.6
Project Name: Vernon Power Plant
Lei 9 hton MOISTURE & DENSITY of SOILS  |ProjectNo.:  338307.TM.GEPR
ASTM D 2216 & ASTM D 2937 Client Name: CH2M Hill
Tested By: ACS Date: 02/09/06 |

M&DH-1 &H-2



Boring No. H-2 H-2 H-2 H-2 H-2 H-2
Sample No. 2-D 4-D 8-D 12-D 14-D 16D
Depth (ft.) 5-6.5 15-16.5 | 35365 | 55565 | 65665 | 757765
Sample Type Drive Drive Drive Drive Drive Drive ll
Olive brown Falesiiverling e ; Olive brown Clive browit
Soil Identification sandy silt Jpantly ki sihy Rl bian poorly graded pesatlfh gheed
s(ML) graded sand | sand (SM) | lean clay (CL) sand (SP) sand (SP) /
(SM/SP) LOOSE

~ Pocket Penetrometer (tons/ft) | >4 | 4.0/2.0 |  3.50 >4.5 4.50 N/A
Weight Soil + Rings / Tube (g) | 1107.90 870.70 1134.70 1203.70 1115.20 853.60
Weight of Rings / Tube  (g) 242.88 202.40 242.88 | 242.88 | 242.88 |  202.40
Average Length (in.) 6.000 5.000 6.000 6.000 6.000 5.000
Average Diameter (in.) 2.414 2.414 2.414 2.414 2.414 2.414

Wet. WE. of Soil + Cont. (g) |  335.95 298.14 362.27 249.97 360.96 313.48
Dry Wt. of Soil + Cont. (g) 306.70 281.10 317.00 216.80 346.30 308.80 -
Weight of Container (9) 60.70 37.39 57.06 36.97 49.86 65.71 - B
Container No.
Wet Density 120.0 i O 123.7 | 1333 121.0 108.4
Moisture Content (%) 11.9 7.0 17.4 18.4 4.9 1.9
Dry Density (pef) 107.3 104.0 105.4 | 112.6 115.3 106.4 B
Degree of Saturation (%) 56.2 ‘ 30.4 78.4 100.1 28.9 8.9

~

Leighton

MOISTURE & DENSITY of SOILS

ASTM D 2216 & ASTM D 2937

Project Name:
Project No.:
Client Name:
Tested By:

Vernon Power Plant

338307.TM.GE.PR

CH2M Hill

ACS

Date:

02/09/06

ME&DH-1&RK-2




PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422
Project Name: Vernon Power Plant Tested By:  ACS Date: 02/07/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06
Exploration No.: H-1 Depth (feet): 15-16.5
Sample No.: 4-S

Soil Identification:  Olive silty sand (SM)

Moisture Content of Total Air - Dry Soil
Container No.: 979 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 1019.50 Wt. of Dry Soil + Cont. (g9) 0.00
Wt. of Cantainer (9) 110.60 Wt. of Container No.__ (qg) 1.00
Dry Wt. of Soil (9) 908.90 Moisture Content (%) 0.00
Container No. 9
After Wet Sieve Wt. of Dry Soil + Container (g) 810.00
Wt. of Container (a) 110.60
Dry Wt. of Soil Retained on # 200 Sieve (g) 699.40
(inU)I L S|ew|e Dize _ Di;xrggillagzsa?::??;) Percent Passing (%)
6" | 152400 | -
3" 75.000 |
i | 37.500 - B
3/4" | 19,000 000 100.0
38 | 950 | 2.27 99.8
#4 4.750 14.50 98.4
#8 2.360 38.47 95.8
~ #16 1.180 9942 - 8.1
#30 0.600 228.18 74.9
#50 0.300 444.69 51.1
#100 | 0150 621.24 31.6
#200 0.075 696.92 23.3
PAN
GRAVEL: 2 %
SAND: 75 %
FINES: 23 %
GROUP SYMBOL: SM Cu = D60/D10 =

Cc = (D30)%/(D60*D10) =
Remarks:




- ~ GRAVEL - SAND FINES
COARSE | FINE COARSE MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 34" 3/8" #4 #8 #16 #30  #50 #100 #200
100 } t ® t t t ! : :
80 .....................................................................................
?’0 B (181 w11 1 O SR OO | VRO vy SR 13 5 !r_ i 1 e
= g0t |
)
w ! |
g | | |
> 50 - 8 EHTR 1 A I
om 111 |
o N |
g | u
E 40 S| K, VR R TR SRS WRTRTIOR b Bt POV R Y 1o | 1 I i i : ‘
E | [ ] |
= | |
8 T I ] | L] || ‘
Q9 2 i ol
(1] | | | |
o | | 1 I
20 4 = | L |
|
| i i I
; [ | |
| i |
| | |
0 - - |
100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
i Exploration No.: H-1 Sample No.: 4-S
Project No.: 338307.TM.GE.PR
Depth (feet): 15-16.5 Soil Type : SM
\ PARTICLE - SIZE Soil Identification: Olive silty sand (SM)
Leighton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 2 : 7511 23 Fep-ub

SAH-14-5@ 15-16.5



Leighton

Project Name:
Project No.:
Exploration No.:
Sample No.:

Soil Identification:

PARTICLE-SIZE ANALYSIS of SOILS

ASTM D 422
Vernon Power Plant Tested By:  ACS
338307.TM.GE.PR Checked By: LF
H-1 Depth (feet): 30-31.5
1-D

Date: 02/07/06

Date: 02/10/06

Olive silty sand (SM)

Moisture Content of Total Air - Dry Soil

Remarks:

Cc = (D30)?/(D60*D10) =

Container No.: 748 | WL of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 596.80 Wt. of Dry Soil + Cont. (g) 0.00
Wt. of Container (9) ', 76.15 Wt. of Container No. (g) 1.00
Dry Wt. of Solil (g) 520.65 Moisture Content (%) 0.00
Container No. 748
After Wet Sieve Wt. of Dry Sail + Container (g) 493.80
| Wt. of Container (g) 76.15
‘ Dry Wt. of Soil Retained on # 200 Sieve (g) 417.65
U. S. Sieve Size | Cumulative Weight .
: : Percent Passing (%
(in.) (mm.) ‘ Dry Soil Retained (g) g (%)
6" 152.400 B
3" 75.000
11/2 37.500 |
3/4" 19.000 0.00 )
3/8" 9.500 0.00 100.0
#4 4.750 i 0.69 99.9
48 2360 | 2.23 99.6
#16 1.180 11.27 97.8
#30 0.600 57.05 89.0
#50 ~0.300 188.02 63.9 o
#100 0.150 | 324.59 37.7
#200 0075 | 411.88 20.9
PAN
GRAVEL: 0 %
SAND: 79 %
FINES: 21 %
GROUP SYMBOL. SM Cu = D60/D10 =




GRAVEL _ — SAND FINES -
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0 112" 34 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
) Exploration No.: H-1 Sample No.: 7-D
Project No.: 338307.TM.GE.PR
Depth (feet): 30-31.5 Soil Type : SM
. PARTICLE - SIZE Soil Identification: Qlive silty sand (SM)
Le]ghtgn DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 : 79: 21 ——

SAH-17-D



PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422

Vernon Power Plant
338307.TM.GE.PR
H-1

8-S

Olive sandy silt s(ML)

Project Name:
Project No.:
Exploration No.:

Tested By:  ACS Date: 02/07/06
Checked By: LF Date: 02/10/06
Depth (feet): 35-36.5

Sample No.:
Soil Identification:

Moisture Content of Total Air - Dry Soil
Container No.: 989 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 842.50 Wt. of Dry Sail + Cont. (9) 0.00
Wt. of Container (9) 109.78 Wt. of Container No._____ (g) 1.00
Dry Wt. of Soil (9) 732.72 Moisture Content (%) 0.00
| Container No. 989
Abiar it Siave ' Wt. of Dry Soil + Container (g) 474.00
' Wt. of Container (9) 109.78
Dry Wt. of Soil Retained on # 200 Sieve (g) 364.22
(inl-J)- S. Sieve Slze(mml) Df;lrggll;agzsa Y:z:jgi(lgt) Percent Passing (%)
6" 152.400 I e oo
3" 75.000
11/2 37.500 -
3/4" 19.000 0.00
3/8" 9.500 0.00 100.0
#4 4.750 0.54 99.9
#8 2.360 3.42 99.5
#16 1.180 12.08 . 984 0000
#30 0.600 25.74 - 96.5
#50 0300 57.04 92.2
#100 0.150 168.28 77.0
#200 0.075 346.77 52.7
PAN
GRAVEL: 0 %
SAND: 47 %
FINES: 53 %
GROUP SYMBOL: s(ML) Cu = D60/D10 =

Remarks:

Cc=(D30)%/(D60*D10) =




GRAVEL SAND = FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 34" 3/8" #4 #8 #16 #30  #50 #100 #200
100 : —t + @ ® t ; ;
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
. Exploration No.: H-1 Sample No.: 8-S
Project No.: 338307.TM.GE.PR
Depth (feet): 35-36.5 Soil Type : s(ML)
. PARTICLE - SIZE Soil Identification:  Qlive sandy silt s(ML)
Le}ghian DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 47 : 53 —

SAH-18-§



) PARTICLE-SIZE ANALYSIS of SOILS
Leighton ASTM D 422

Project Name: Vernon Power Plant Tested By:  ACS Date: 02/07/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06
Exploration No.: H-1 Depth (feet): 55-56.5

Sample No.; 12-5

Soil Identification:  Qlive well-graded sand with silt (SW-SM)

Moisture Content of Total Air - Dry Soil
Container No.: K-5 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 741.50 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 76.18 Wt. of Container No._____ (q) 1.00
Dry Wt. of Soil (g) 665.32 Moisture Content (%) 0.00
Container No. K-5
After Wet Sieve Wt, of Dry Soil + Container (g) 665.50
Wt. of Container (9) 76.18
Dry Wt. of Soil Retained on # 200 Sieve (g) 589.32
U. S. Sieve Size DCumu!ative Weight Percent Passing (%)
(in.) i (mm.) ry Soil Retained (g)
6" 152.400 B
3" 75.000
112 | 37.500
3/4" 19.000 0.00
3/8" 9.500 0.00 - 100.0
# | 47%0 2.92 99.6
#8 2.360 10.14 98.5
#16 1.180 37.05 94.4
#30 0.600 131.77 ] 802
#50 0.300 374.16 | 43.8
#100 0.150 506.51 23.9
#200 0.075 586.14 11.9
PAN
GRAVEL: 0 %
SAND: 88 %
FINES: 12 %
GROUP SYMBOL: SW-SM Cu = D60/D10 = ~ 6.03

Cc = (D30)?/(D60*D10) = i 129_
Remarks:




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 112" 34 3/8" #4 #8 #16 #30  #50  #100 #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
. Exploration No.: H-1 Sample No.:  12-
Project No.: 338307.TM.GE.PR
Depth (feet): 55-56.5 Soil Type : SW-SM
. PARTICLE - SIZE Soil Identification: Qlive well-graded sand with silt (SW-SM)
Leighton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 88 : 12 e

SAH-1172-8



Leighton

Project Name:
Project No.:
Exploration No.:
Sample No.:

Soil Identification:

PARTICLE-SIZE ANALYSIS of SOILS
ASTM D 422

Vernon Power Plant
338307.TM.GE.PR
H-1

14-S

Qlive silty sand (SM)

Tested By:  ACS Date: 02/08/06

Depth (feet): 65-66.5

Moisture Content of Total Air - Dry Soil

Checked By: LF Date: 02/10/06

Container No.: 788 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 572.80 | Wt. of Dry Soil + Cont. (g) 0.00
Wt. of Container (9) 75.70 Wt. of Container No.___ (g) 1.00
Dry Wt. of Soil (9) 497.10 Moisture Content (%) 0.00
Container No. 788
After Wet Sieve Wt. of Dry Sail + Container (g) 375.00
Wt. of Container (9) 75.70
Dry Wt. of Soil Retained on # 200 Sieve (g) 299.30
(ml.J)- S. Sieve Slze{mm.) Df;ﬂgzllfg:a‘gg:jgg) Percent Passing (%)
6" 152.400
_® 75.000
11/2 37.500 | -
3/4" 19.000 0.00
3/8" 9.500 0.00 100.0
#4 ~ 4.750 0.25 B 99.9
#8 2.360 0.50 938.9
~ #16 1.180 4.46 N 99.1
#30 0.600 19.60 96.1
~ #50 0.300 1353 85.2
#100 0.150 200.21 59.7
#200 0.075 295,43 40.6
PAN
GRAVEL: 0 %
SAND: 59 %
FINES: 41 %
GROUP SYMBOL: SM Cu = D60/D10 =

Remarks:

Cc = (D30)%/(D60*D10) =




GRAVEL SAND - o ~ FINES
COARSE | FINE COARSE MEDIUM I FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 112" 3/4" 3/8" #4 #8 #16 #30  #50 #100 #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
) Exploration No.: H-1 Sample No.:  14-S
Project No.: 338307.TM.GE.PR
Depth (feet): 65-66.5 Soil Type : SM
) PARTICLE - SIZE Soil Identification: Qlive silty sand (SM)
Leighton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 : 59: 41 —

SA H-114-8



' PARTICLE-SIZE ANALYSIS of SOILS
Leighton

ASTM D 422
Project Name: Vernon Power Plant Tested By: ACS  Date: 02/08/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06
Exploration No.: H-1 Depth (feet): 75-76.5
Sample No.: 16-S

Soil Identification:  Olive silt with sand (ML)s

Moisture Content of Tatal Air - Dry Soil
Container No.: 790 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) |  641.00 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (g9) i 75.76 Wt. of Container No.__ (g) 100
Dry Wt. of Sail (g) | 565.24 Moisture Content (%) 0.00
l Container No. 790
After Wet Sieve | Wt. of Dry Soil + Container (g) 175.40
Wt. of Container (9) 1596
Dry Wt. of Soil Retained on # 200 Sieve (g) 99.64
___(mllJ)- S. Sieve S'Ze(mm‘) | D%”;g:f;:;‘;’:eeég?gt) Percent Passing (%)
6" 152400
ar 75.000
11/2 37.500
3/4" 19.000 o000 |
3/8" 9.500 0.00 100.0
 #4 o 4.750 0.86 99.8
#8 2.360 2.31 99.6
#16 1.180 6.06 98.9
#30 0.600 18.31 96.8
#50 0.300 42.39 92.5
#100 0.150 68.75 87.8
~ #200 0.075 97.18 82.8
PAN
GRAVEL: 0 %
SAND: 17 %
FINES: 83 %
GROUP SYMBOL: (ML)s Cu = D60/D10 =

Cc = (D30)2/(D60*D10) =
Remarks:




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 112" 34 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
) Exploration No.: H-1 Sample No.:  16-S
Project No.: 338307.TM.GE.PR
Depth (feet): 75-76.5 Soil Type : ML)s
_ PARTICLE - SIZE Soil Identification:  Qlive silt with sand (ML)s
Le[g hion DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 17 : 83 T

8A H-1 16-S



PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422
Project Name: Vernon Power Plant Tested By:  ACS Date: 02/07/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06
Exploration No.: H-2 Depth (feet): 20-21.5
Sample No.: 5-S

Soil Identification:  Olive silty sand (SM)

Moisture Content of Total Air - Dry Soil

Container No.: 969 | Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 759.60 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 109.87 Wt. of Container No.______ (g) 1.00
Dry Wt, of Soil (g) 649.73 Moisture Content (%) 0.00
Container No. 969
After Wet Sieve Wt. of Dry Soil + Container (g) 487.10
Wt. of Container (9) 105.87
Dry Wt. of Soil Retained on # 200 Sieve (g) 377.23
- (inl:l)- 5 Slev§ Slze(mml) Df;irgsllfg;fa Y:z:jg?gt) Percent Passing (%)
6" | 152,400
& | 75.000
112 | 37500
3/4" [ 19.000 0.00 )
3/8" I 9.500 0.00 100.0
#4 4.750 3.60 99.4
#8 ' 2.360 5.30 99.2
#16 | 1.180 9.40 98.6
#30 0.600 21.68 96.7
#50 | 0300 66.51 89.8
#100 | 0.150 216.76 66.6
#200 | 0075 368.49 43.3
PAN
GRAVEL: 1%
SAND: 56 %
FINES: 43 %
GROUP SYMBOL: SM Cu = D60/D10 =

Cc = (D30)2/(D60*D10) =
Remarks:




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2"  3/4" 3/8" #4 #8 #16 #30  #50 #100 #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
. Exploration No.: H-2 Sample No.: 5-§
Project No.: 338307.TM.GE.PR
Depth (feet): 20-21.5 Soil Type : SM
. PARTICLE - SIZE Soil Identification: Qlive silty sand (SM)
Leighton DISTRIBUTION
ASTM D 422 GR:SA:FI : (0/0) 1 56 : 43 Feb-Ub

SA H-2 5-S



PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422
Project Name: Vernon Power Plant Tested By:  ACS Date: 02/08/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06

Remarks:

Cc = (D30)2/(D60*D10) =

Exploration No.: H-2 Depth (feet): 30-31.5
Sample No.: 7-S
Soil Identification:  Olive silty sand (SM
| Moisture Content of Total Air - Dry Soil
Container No.: 777 Wt. of Air-Dry Soil + Cont. (g) 'I 0.00
Wt. of Air-Dried Soil + Cont.(g) | 79570 | Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (@) | 75.92 Wt. of Container No. (@) 100
Dry Wt. of Soil (g) 719.78 Moisture Content (%) 0.00
Container No. 777
After Wet Sieve Wt. of Dry Soil + Container (g) 489.00
Wt. of Container (g) 75.92
Dry Wt. of Soil Retained on # 200 Sieve (g) 413.08
(ini. S. Sieve Slze(mm.) DCr;lrggllFEZfa ‘i-:s;g?gt) Percent Passing (%)
4 6" 152.400
3" 75.000
11/2 37.500
3/4" 19.000 0.00
3/8" 9.500 0.00 100.0
#4 4.750 0.39 99.9
#8 2.360 1.67 99.8
#16 1.180 6.25 99.1
i #30 0.600 23.06 96.8
#50 0.300 98.93 86.3
#100 0.150 269.98 62.5
N #200 | 0.075 409.08 43.2
PAN
GRAVEL: 0 %
SAND: 57 %
FINES: 43 %
GROUP SYMBOL: SM Cu = D60/D10 =




) — GRAVEL SAND FINES
COARSE | FINE COARSE | MEDIUM | FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 112" 34 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
i Exploration No.: H-2 Sample No.: 7-S
Project No.: 338307.TM.GE.PR
— Depth (feet): 30-31.5 Soil Type : SM
) PARTICLE - SIZE Soil Identification:  Qlive silty sand (SM)
I_e|g hion DISTRIBUTION
ASTM D 422 GR:SA:FI H (0/0) 0 57 : 43 rebp-Ub

SAH-27-8



PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422

Vernon Power Plant
338307.TM.GE.PR
H-2

9-5

Olive silty sand (SM)

Project Name:
Project No.:
Exploration No.:

Tested By: ACS  Date: 02/07/06

Depth (feet): 40-41.5

Sample No.:

Soil Identification:

Checked By: LF Date; 02/10/06

Moisture Content of Total Air - Dry Soil
Container No.: 549 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Soil + Cont.(g) 709.20 Wt. of Dry Soil + Cont. ()] 0.00
Wt. of Container (9) 77.88 Wt. of Container No.____ (g) 1.00
Dry Wt. of Sail (9) 631.32 Moisture Content (%) 0.00
Container No. | 549
Afber Wik Giaa Wt. of Dry Soil + Container (g) 446.40
Wt. of Container (9) 77.88
Dry Wt. of Soil Retained on # 200 Sieve (g) 368.52
U. S. Sieve Size DCumu_lative Weight Percent Passing (%)
(in.) (mm.) ry Soil Retained (g)
6" 152.400
3" 75.000
11/2 37500 |
3/4" 19.000 [ 0.00 100.0
3/8" 9.500 | 424 99.3
#4 4750 | 5.9 99.2
48 2360 | 8.63 98.6
#16 1.180 17.63 97.2
#30 0.600 35.00 945
#50 0.300 94.69 85.0
#100 0.150 224.13 64.5
#200 0.075 361.18 42.8
PAN
GRAVEL: 1%
SAND: 56 %
FINES: 43 %
GROUP SYMBOL: SM Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES

~ COARSE [ FINE COARSE |  MEDIUM : FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 1y2" 34 3/8" #4 #8 #16 #30  #50 #100 #200
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
] Exploration No.: H-2 Sample No.: 9-S
Project No.: 338307.TM.GE.PR
Depth (feet): 40-41.5 Soil Type : SM
. PARTICLE - SIZE Soil Identification: Qlive silty sand (SM)
Leighton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 1 : 56: 43 Feb-Ub

SAH-2 8-S



PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422

Vernon Power Plant
338307.TM.GE.PR

H-2

115

Olive sandy lean clay s{CL)

Project Name:
Project No.:
Exploration No.:

Tested By:  ACS Date: 02/07/06
Checked By: LF Date: 02/10/06
Depth (feet): 50-51.5

Sample No.;
Soil Identification:

B Moisture Content of Total Air - Dry Soil
Container No.: 915 Wt. of Air-Dry Soil + Cont. (g) 0.00
Wt. of Air-Dried Sail + Cont.(g) 786.20 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (g) ~107.14 Wt. of Container No.______ (g) 1.00
Dry Wt. of Soil (@) 679.06 Moisture Content (%) 0.00
Container No. 915
After Wet Sieve WE. of Dry Soil + Container (g) 361.80
Wt. of Container (9) 107.14
Dry Wt. of Soil Retained on # 200 Sieve (g) 254.66
U. S. Sieve Size DCumu!ative Weight Percent Passing (%)
(in.) (mm.) ry Soil Retained (q)
6" 152.400
3 75.000 -
11/2 37.500 -
34" ~19.000 0.00
3/8" 9.500 0.00 1000
#4 4.750 0.50 ) 99.9
#8 2.360 2.61 99.6
#16 1.180 9.53 98.6 ol
#30 0.600 28.29 95.8
#50 0.300 76.83 88.7
#100 0.150 158.20 76.7
#200 0.075 250.16 63.2
PAN
GRAVEL: 0 %
SAND: 37 %
FINES: 63 %
GROUP SYMBOL: s(CL) Cu = D60/D10 =

Cc = (D30)2/(D60*D10) =
Remarks:




“GRAVEL SAND — ~ FINES
COARSE | FINE COARSE MEDIUM ] FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 1y2" 34 3/8" #4 #8 #16 #30  #50 #100 #200
100 : t } 2 & ¢ i } t
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PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
_ Exploration No.: H-2 Sample No.: 11-S
Project No.: 338307.TM.GE.PR
— Depth (feet): 50-51.5 Soil Type : s(CL
i . PARTICLE - SIZE Soil Identification: Qlive sandy lean clay s(CL)
Leighton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 : 37: 63 ——

SAH-211-5



PARTICLE-SIZE ANALYSIS of SOILS

Leighton ASTM D 422
Project Name: Vernon Power Plant Tested By:  ACS Date: 02/07/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06
Exploration No.: H-2 Depth (feet): 60-61.5
Sample No.: 13-S

Soil Identification:  Olive silty sand (SM)

Moisture Content of Total Air - Dry Soil
Container No.: K-14 Wt. of Air-Dry Soil + Cont. (g) | 0.00
Wt. of Air-Dried Soil + Cont.(g) f 489.80 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 75.01 Wt. of Container No.______ (g) 1.00
Dry Wt. of Soil (9) 414.79 Moisture Content (%) 0.00
Container No. | K-14
e B WE. of Dry Soil + Container (g) i. 370.10
Wt. of Container (g) _ 75.01
Dry Wt. of Soil Retained on # 200 Sieve (g) | 295.09
(inL_J). > SIEW:-Z' Slze(mml) | D?;m;gilfnga?:;g?gt) Percent Passing (%)
6" 152.400
3" | 75.000
112 37.500
3/4" 19.000 0.00
i 3/8" 9.500 0.00 100.0
#4 4.750 0.37 99.9
#8 | 2.360 082 99.8
#16 | 1180 2.80 99.3
#30 | 0600 13.25 %8
#50 0.300 - 34.21 91.8
#100 0.150 174.28 58.0
#200 0.075 290.43 30.0
PAN
GRAVEL: 0 %
SAND: 70 %
FINES: 30 %
GROUP SYMBOL.: SM Cu = D60/D10 =

Cc = (D30)?/(D60*D10) =
Remarks:




GRAVEL SAND FINES
COARSE | FINE COARSE | MEDIUM 1 FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 34" 3/8" #4 #8 #16 #30  #50 #100 #200
100 : : + H— -& @ i } ' | ;
11 |
90 R |
i ‘ |
80 | L
|
|
?’0 | R O ) Mo | I | S———
|
l:_: 60 B 50 1 I S T DR Etns o A S R Ut RO TR Y b oWOET T 1] W (e vl it | !
2 |
w |
= ' i
> 50 b !
m [ | |
14 | || |
z L | | | |
E 40 | | e e = e i .......................... |
= ' ' 5 '
= ‘ ' . .
uUJ I || ! & | |
n:30_|... ! i H .:.._i L 1 _ _
w Js] | | |
o ‘ i || | i
I 1 1
20 R e e i I o e i .......................... I | i
| | |
10 4! | i .............................................................. L. . i
0
100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Project Name: Vernon Power Plant
. Exploration No.: H-2 Sample No.: 13-S
Project No.: 338307.TM.GE.PR
Depth (feet): 60-61.5 Soil Type : SM
y PARTICLE - SIZE Soil Identification: Qlive silty sand (SM)
Leig hion DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 0 : 70: 30 Feb-Ub

SA H-2 13-S



DIRECT SHEAR TEST

Leighton Consolidated Drained - ASTM D 3080

Project Name: Vernon Power Plant Tested By: ACS Date; 01/30/06

Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06

Boring No.: H-1 Sample Type: Drive

Sample No.:  3-D Depth (ft.): 10-11.5

Soil Identification: Olive poorly graded sand (SP)
Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 177.23 177.76 180.98
Weight of Ring(gm): 39.91 40.40 40.45

— Before Shearing

Weight of Wet Sample+Cont.(gm): 218.31 218.31 218.31
Weight of Dry Sample+Cont.(gm): 206.74 206.74 ' 206.74
Weight of Container(gm): 62.17 62.17 62.17
Vertical Rdg.(in): Initial 0.0000 0.3365 0.3401
Vertical Rdg.(in): Final -0.0034 0.3431 0.3512
After Shearing
Weight of Wet Sample+Cont.(gm): 208.86 209.72 | 208.23
Weight of Dry Sample+Cont.(gm): 186.50 188.00 |  186.80
Weight of Container(gm): 60.05 66.35 58.12
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 | 62.43

05 H-13-D



2.00

Shear Stress (ksf)

Horizontal Defermation (in.)

2.00 k
3 | |
2 ] | .
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%) 3 | .
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O-OO ] T T 1 T T L) L 1 ¥ T L] L] T L] T T T T L 1 ¥ T T L) L] T L) L) L) L) L) L)
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Normal Stress (ksf)
Boring No. | H-1 Normal Stress (kip/ft2) | 0.500 1.000 2.000
Sample No.| 3-D Peak Shear Stress (kip/ft2) ® 0.614 H 1.079 A 1,849
Depth (ft) | 10-11.5 Shear Stress @ End of Test (ksf) | C 0.387 00 0.770 A 1,450
Sample Type: Deformation Rate (in./miq._) | 0.0050 0.0050 0.0050
Drive Initial Sample Height (in.) 1.000 1.000 1.000
- Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 8.00 8.00 8.00
Olive poorly graded sand Dry Density (pcf) 105.7 105.8 108.2
(SP) Saturation (%) 36.4 36.4 38.7
Soil Height Before Shearing (in.) 0.5966 0.9934 0.9889
Final Moisture Content (%) 17.7 17.9 16.7
Project No.: 338307.TM.GE.PR

Leighton

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

Vernon Power Plant

01-06

D§H-13-D




Project Name:
Project No.:
Boring No.:
Sample No.:

Soil Identification:

Leighton

DIRECT SHEAR TEST

Consolidated Drained - ASTM D 3080
Vernon Power Plant Tested By: ACS Date: 01/30/06
338307.TM.GE.PR Checked By: LF Date: 02/10/06
H-2 Sample Type: Drive
6-D Depth (ft.): 25-26.5
Olive brown silty sand (SM)
Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 174.76 176.81 178.20
Weight of Ring(gm): 40.56 40.58 40.37
— Before Shearing
Weight of Wet Sample+Cont.(gm): 208.87 208.87 208.87
Weight of Dry Sample+Cont.(gm): 184.85 184.85 184.85
Weight of Container(gm): 59.22 59.22 59.22
Vertical Rdg.(in): Initial 0.0000 0.3516 0.3485
| Vertical Rdg.(in): Final -0.0073 0.3671 0.3754
— After Shearing
Weight of Wet Sample+Cont.(gm): 210.28 182.91 206,76
Weight of Dry Sample+Cont.(gm): 179.50 151.90 178.60
Weight of Container(gm): 67.79 40.62 64.06
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS H-2 6-D
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Normal Stress (ksf)

Boring No. H-2 Normal Stress (kip/ft2) 1.000 2.000 3.000
Sample No.| 6-D Peak Shear Stress (kip/ft2) ® 0.892 | 1.472 A 2.120
Depth (ft) 25-26.5 Shear Stress @ End of Test (ksf) | O 0.667 0 1.275 A 1,952
Sample Type: Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Biriva Initial Sample Height (in.) 1.000 | 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 19.12 19.12 19.12
Olive brown silty sand (SM) Dry Density (pcf) 93.7 95.1 96.2
Saturation (%) 64.6 66.8 68.7
Soil Height Before Shearing (in.) 0.9927 0.9845 0.9731
Final Moisture Content (%) 27.6 27.9 24.6
Project No.: 338307.TM.GE.PR
: DIRECT SHEAR TEST RESULTS
Leig htOﬂ Consolidated Drained - ASTM D 3080 LR e
01-06

DS H-26-D




ONE-DIMENSIONAL CONSOLIDATION

Leighton PROPERTIES of SOILS
(ASTM D 2435)
Project Name: Vernon Power Plant Tested By: ACS Date:  01/25/06
Project No.: 338307.TM.GE.PR Checked By: LF Date: 02/10/06
Boring No.: H-2 Depth (ft.): 45-46.5
Sample No.: 10-D Sample Type: Drive
Soil Identification: Olive lean clay (CL)
0.640
Sample Diameter (in.) 2.414 | ‘
Sample Thickness (in.) 1.000 ! | |
Wt. of Sample + Ring (g) | 192.57 S .~ (S (O 1 B i ___;____
Weight of Ring (g) 40.25
Height after consol. (in.) 0.9461
Before Test 0.600 | ] _ i
Wt.Wet Sample+Cont. (g) 370.51
Wt.of Dry Sample+Cont. (g) 313.89
Weight of Container (g) 66.67 . il L ELE
Initial Moisture Content (%) 22.9 s
Initial Dry Density (pcf) 103.2 g '
Initial Saturation (%) % |3 | ]
Initial Vertical Reading (in.) | 0.2692 | = > | '
| AfterTest
Wt.of Wet Sample+Cont. (g) | 257.82 — - 2a )
Wt. of Dry Sample+Cont. (g) | 230.39 | '
Weight of Container (g) 68.64 "
Final Moisture Content (%) 22.58 S— - _\\ _ |
Final Dry Density (pcf) 106.9 ! . S .
Final Saturation (%) 106 , T |.
Final Vertical Reading (in.) | 0.2129 — || I i
Specific Gravity (assumed) 2.70 0.46 65 B {65
Water Density (pcf) 62.43 Pressure, p (ksf)
Pressure Final | Apparent Load | Deformation| .4 Corrected Time Readings @ 4.0 ksf
(p) Reédmg _ Thlclkness Con;g:?nce % T:Liﬁ:ﬂ;le Ratio Dleforr;& RN —
(ksf) (in.) (in.) tion (%) Date Time | (min)|  of Time (in) :
0.10 0.2668 | 0.8976 | 0.0 | 0.24 0.630 0.2 il 1/30/06 8:41:00 0.0 0.0 0.2368
0.25 0.2584 | 0.9892 | 0.04 | 1.08 0.617 1.04 1/30/06 | 8:41:06 0.1 0.3 0.2348
0.50 0.2540 | 0.9848 | 0.08 | 1.52 0.610 1.44 1/30/06 | 8:41:15 0.2 0.5 0.2342
1.00 0.2465 | 0.9773 | 0.13 | 2.27 0.599 2.14 1/30/06 | 8:41:30 0.5 0.7 0.2339
2.00 | 0.2355 | 0.9663 | 0.20 | 3.37 0.582 3.17 1/30/06 | 8:42:00 1.0 1.0 0.2336
2.00 | 0.2368 | 09676 | 0.20 | 3.24 0.584 3.04 1/30/06 | 8:43:00 | 2.0 14 | 0.2333
4,00 | 0.2308 | 0.9616 | 0.33 | 3.84 0.577 3.51 1/30/06 | 8:45:00 | 4.0 2.0 | 0.2330
8.00 | 0.2126 | 0.9434 | 0.49 | 5.66 0.550 5.17 1/30/06 | 8:49:00 | 8.0 2.8 0.2328
16.00 | 0.1855 | 0.9163 | 0.67 | 837 | 0.508 7.70 1/30/06 | 8:56:00 | 15.0 3.9 0.2326
4.00 | 0.1927 | 0.9235 | 0.46 | 7.65 0.517 7.19 1/30/06 | 9:11:00 | 30.0 5.5 | 0.2324
1.00 | 0.2026 | 0.833¢4 | 0.32 | 6.66 | 0.530 6.34 1/30/06 | 9:52:00 | 71.0 8.4 | 0.2321
~ 0.25 | 0.2129 0.9437 | 0.24 | 5.63 | 0.546 5.39 1/30/06 | 10:41:00 | 120.0 11.0 | 0.2318
I | 1/30/06 | 12:41:00 | 240.0 | 155 | 0.2316
o 1/30/06 | 16:41:00 | 480.0 | 21.9 | 0.2312
- || w3106 | 6:48:00 [ 1327.0 | 364 | 0.2308
1/31/06 | 8:41:00 | 1440.0 37.9 | 0.2308




Time Readings @ 4.0 ksf
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Pressure, p (ksf)
Borin Sample Depth Moisture . : . Degree of
s g 4 Op ' (ff ) Content (%) | O Density (pef))  VoidRatio | oo ation (%)
' ) : : Initial | Final | Initial | Final | Initial | Final | Initial |_Final
H-2 10-D 45-46.5 22,9| 22,6 | 103.2| 106.9 | 0.634 | 0.546| 98 | 100

Soil Identification: Olive lean clay (CL)

Project No.: 338307.TM.GE.PR]
ONE-DIMENSIONAL CONSOLIDATION

Le §§ hton PROPERTIES of SOILS Vernon Power Plant

(ASTM D 2435)
02-06




" Leighton

GEB

MODIFIED PROCTOR COMPACTION TEST

Date:

LF Date:

Depth (ft.) 0-4.0

ASTM D 1557
Project Name: Vernon Power Plant Tested By :
Project No.: 338307.TM.GE. Input By :
Boring No.: H-1
Sample Nao. : 1-B

Soil Identification:

Olive brown silty sand (SM)

Preparation Method:

X

Moist

Dry
Mold Volume (ft?) | 0.03319

Ram Weight = 10

X | Mechanical Ram

Manual Ram

01/26/06
02/10/06

b.; Drop = 18 in.

Wet Weight of Soil + Cont. (g)

529.80

465.80

508.60

TEST NO. 1 2 3 | 4 5 6
~ Wt. Compacted Soil + Mold (g) | 37200 | 38040 | 3878.0 | 3856.0 o
Weight of Mold () 1852.0 | 18520 | 1852.0 | 1852.0
Net Weight of Soil (g |

546.10

Dry Weight of Soil + Cont. (g)

503.50

435.10

465.40

489.80

St ol Lantaing_

Moisture Content (

7.99

10.44

%) 5.85 12.92
Wet Density (pcf) 1241 | 129.7 134.6 133.1
Dry Density (pcf) 117.2 | 120.1 121.9 117.9

Maximum Dry Density (pcf) | 122.0 | Optimum Moisture Content (%

PROCEDURE USED

[X] Procedure A

Seil Passing No. 4 (4.75 mm) Sieve
Mold : 4in. (101.6 mm) diameter
Layers: 5 (Five)

Blows per layer : 25 (twenty-five)
May be used if +#4 is 20% or less

Procedure B

Soil Passing 3/8 in. (9.5 mm) Sieve &
Mold : 4in.(101.6 mm) diameter &
Layers: 5 (Five) ;
Blows per layer : 25 (twenty-five) ‘é
Use if +#4 is >20% and +3/8 in. it £
20% or less S

e

[] ProcedureC a

Soil Passing 3/4 in. (19.0 mm) Siew

Mold : 6in. (152.4 mm) diameter

Layers: 5 (Five)

Blows per layer : 56 (fifty-six)

Use if +3/8 in. is >20% and +34 in.
is <30%

Particle-Size Distribution

e

Atterberg Limits:

LL,PL,PI
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120.0 \ \\ \
EEEE N\ \§\
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SEEEEHEARRHRIRANS
110.0 |r | 1 \
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Moisture Content (%)

MY H-11-B



EXPANSION INDEX of SOILS

Leighton ASTM D 4829
Project Name: Vernon Power Plant Tested By: CMC Date:
Project No. : 338307.TM.GE.PR Checked By: LF Date:
Boring No.: H-2 Depth (ft.) 0-4.0
Sample No. : 1-B
Soil Identification:  Olive brown silty sand (SM)
Dry Wt. of Soil + Cont. (9) 1000.00
Wt. of Container No. (g) 0.00
Dry Wt. of Sail (9) 1000.00
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
‘Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 1.0000
Wt. Comp. Soil + Mold  (g) 597.60 i 421.20
Wt. of Mold (9) 207.60 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. . 0 0
Wet Wt. of Soil + Cont. (Q) 803.90 628.80
Dry Wt. of Sail + Cont. (g) 732.80 563.30
Wt. of Container (9 0.00 207.60
Moisture Content (%) 5.70 18.41
Wet Density (pcf) 117.6 127.1
Dry Density (pcf) 107.2 107.3
Void Ratio 0.572 0.571
Total Porosity S 0.364 0.364
Pore Volume ] (cc) 75.3 75.3
Degree of Saturation (%) [ S meas] 45,8 87.0

02/02/06
02/10/06

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
Data Time T EIapseFI Time Dial R'eadlngs
_ . (min.) (in.)
02/02/06 |  16:24 { 1.0 0 0.1170
02/02/06 16:34 i 1.0 10 0.1160
i Add Distilled Water to the Specimen -
02/03/06 _ 8:05 i 1.0 931 0.1170
02/03/06 § 9:05 ' 1.0 991 ~ 0.1170
|
Expansion Index (EI meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 1.0
Expansion Index ( EI )50 = EI meas - (50 -S meas)X((65+EI meas) / (220-S meas)) 0




TESTS for SULFATE CONTENT

— CHLORIDE CONTENT and pH of SOILS

Project Name:  Vernon Power Plant Tested By : GB Date: 01/30/06
Project No. : 338307.TM.GE.PR Data Input By: LF Date: 02/10/06
Boring No. H-1 H-2
Sample No. 1-B 1-B ]
Sample Depth (ft) 0-4.0 040
Soil Identification: SM SM
Wet Weight of Soil + Container (g) 212.80 266.21
Dry Weight of Soil + Container (g) 202.53 255,14 ]
Weight of Container (g) 61.56 75.53
Moisture Content (%) 7.29 6.16
Weight of Soaked Soil (g) 100.20 100.06
SULFATE CONTENT, DOT California Test 417, Part II
Beaker No. - 12 19 ~
Crucible No. 16 27
Furnace Temperature (°C) 840 840
Time In / Time Out | 8:40/9:25 8:40/ 9:25
 Duration of Combustion (min) 45 45
Wt. of Crucible + Residue (g) 20.1998 17.6513
WE. of Crucible (g) | 201907 | 17.6264 |
Wt. of Residue (g) (A) 0.0091 0.0249
PPM of Sulfate (A) x 41150 374.47 1024.63
PPM of Sulfate, Dry Weight Basis 404 1092
CHLORIDE CONTENT, DOT California Test 422
ml of Chloride Soln. For Titration (B) 30 30
ml of AgNO3 Soln. Used in Titration (C) 0.9 0.9
PPM of Chloride (C-0.2) * 100 *30/B 70 70
PPM of Chloride, Dry Wt. Basis 76 75
pH TEST, DOT California Test 532/643
pH Value - ~ 7.66 5.23
Temperature °C 20.5 22.0




Leighton

SOIL RESISTIVITY TEST
DOT CA TEST 532 / 643

Project Name:  Vernon Power Plant Tested By : GB Date: 01/30/06
Project No. : 338307.TM.GE.PR Data Input By: LF Date: 02/10/06
Boring No.: H-1 Depth (ft.) : 0-4.0
Sample No. : 1-B
Soil Identification: SM -
] Water Adj,UStEd Resistance Soil Moisture Content (%) (MCi) 7.29
Specimen [ Moisture | ; i e :
o | Added (ml) | " | Reading | Resistivity Wet WE. of Soil + Cont. (g) | 212.80
| ) (MC) WORmL | KenmEon) Dry Wt. of Soil + Cont. (g) 202.53
1 | 0 7.29 1300 8770 Wt. of Container  (g) 61.56
2 ' 100 15.54 250 1687 Container No.
3 200 | 2379 | 110 742 Initial Soil Wt. (g) (Wt) 1300.00
4 300 32.04 130 877 Box Constant 6.746
5 MC =(({1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content Chloride Content Soil pH
(ohm-cm) (%) (ppm) (ppm) pH | Temp.(°C)
DOT CA Test 532 / 643 DOT CA Test 417 Part II DOT CA Test 422 DOT CA Test 532 / 643
o - T T T R R N T R P T S e ey S e S T e
742 23.8 404 76 7.66 20.5
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SOIL RESISTIVITY TEST

Le;ghton DOT CA TEST 532 / 643
Project Name:  Vernon Power Plant Tested By : GB Date: 01/30/06
Project No. : 338307.TM.GE.PR Data Input By: LF Date: 02/10/06
Boring No.: H-2 Depth (ft.) : 0-4.0
Sample No. : 1-B
Soil Identification: SM
. Water | Adusted | ooitance | S Moisture Content (%) (MCi) 6.16
Specimen Moisture . o
No. | Added(mi)| . . | Reading | Resistivity Wet Wt. of Soil + Cont. (g) 266.21
(Wa) (MC) kohm): | dehmsent) Dry Wt. of Soil + Cont. (g) 255,14
1 100 14.33 380 2563 Wt. of Container (g) 75.53
2 200 22.50 180 | 1214 Container No. |
3 300 30.66 150 1012 Tnitial Soil Wt. (g) (Wt) 1300.00
4 400 38.83 130 877 Box Constant 6.746
5 500 47.00 130 877 MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content =: Chloride Content Soil pH
(ohm-cm) (%) (ppm) (ppm) pH Temp. (°C)
DOT CA Test 532 / 643 BoT f,‘:rﬁft i DOT CA Test 422 BT Ch Tes,
7 S T e s T R RN RS RET
877 38.8 1092 75 5.23 22.0
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