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APPENDIX 2H

Geologic and Foundation Design Criteria

2H1 Introduction

This appendix includes the results of a recent subsurface investigation, and geotechnical
assessment conducted by Black & Veatch (B&V) for the Contra Costa Generating Station
(CCGS) to support the Application for Certification (AFC). The Preliminary Geotechnical
Report for the Contra Costa Generating Station (B&V, 2009) is included as an attachment to this
appendix.

This appendix contains a description of the site conditions, and preliminary foundation-
related subsurface conditions. Soil related hazards addressed include soil liquefaction,
hydrocompaction (or collapsible soils), and expansive soils. Preliminary foundation and
earthwork considerations are based on general published information available for the
project area including recent geotechnical investigations for the property, and established
geotechnical engineering practices. During the preparation of the Design Build
Specification, a detailed geotechnical investigation will be conducted to address the
subsurface soil conditions in order to develop site-specific and detailed design conditions.

Information contained in this appendix reflects the codes, standards, criteria and practices
generally used in the design and construction of site and foundation engineering systems
for the facility. More specific project information will be developed during execution of the
project to support detailed design, engineering, material procurement, and construction
specifications.

2H2 Site Conditions

The CCGS project site is a 21.95-acre parcel located at the corner of Wilbur Avenue and
Bridgehead Road in Oakley, CA, Contra Costa County. The site is relatively flat and is
underlain by Quaternary alluvial and older marine sediments.

A site-specific geotechnical investigation was performed in April 2009 at the project site by
B&V. The scope of the study included an evaluation of geotechnical data to develop
preliminary recommendations for site-specific grading, foundation design, and mitigation
of geotechnical constraints. A copy of the Preliminary Geotechnical Report for the Contra Costa
Generating Station is included as an attachment to this Appendix.

2H3 Site Subsurface Conditions
2H3.1 Stratigraphy

Generalized stratigraphy is discussed in the Preliminary Geotechnical Report, Section 5.0,
Subsurface Conditions.
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2H3.2 Seismicity/Ground Shaking

The project area has experienced seismic activity with strong ground motion during past
earthquakes and it is likely that strong earthquakes causing seismic shaking will occur in
this area in the future. A description of the local geology and the relative location of major
geologic faults in the area is presented in the AFC, Section 5.4, Geological Hazards and
Resources.

2H3.3 Ground Rupture

Ground rupture is caused when an earthquake ruptures the ground surface. Since no
known faults exist at the project site, the likelihood of ground rupture at the CCGS site is
low.

2H3.4 Groundwater

The historic depth to groundwater at the project site is relatively shallow. During the
subsurface investigation groundwater was encountered at depths of approximately 14 to 15
feet below the existing ground surface (B&V, 2009). This depth corresponds to an elevation
of approximately 7 feet above mean sea level (msl).

2H4 Assessment of Soil-Related Hazards
2H4.1 Liquefaction

During strong earthquakes, loose, saturated, cohesionless soils can experience a temporary
loss of shear strength and act as a fluid. This phenomenon is known as liquefaction.
Liquefaction is dependent on depth to water, grain size distribution, relative density of the
soils, degree of saturation, and intensity and duration of the earthquake. The potential
hazard associated with liquefaction is seismically induced settlement. Soil liquefaction can
lead to foundation bearing failures and excessive settlements when:

e The design ground acceleration is high
e The water level is relatively shallow
e Low SPT blow counts are measured in granular deposits (suggesting low soil density)

The historic depth to groundwater at the project site is approximately 14 to 15 feet, and the
upper soil layers consist of loose to medium dense sand and silty sand units. Based on the
preliminary liquefaction analysis, the upper silty sands are considered to be susceptible to
liquefaction between elevations of 7 feet above and 7 feet below msl (B&V, 2009). Additional
subsurface investigation is recommended to verify the extent of the upper silty sand layers
and the preliminary liquefaction analysis. See the Preliminary Geotechnical Report,

Section 6.4, Liquefaction Potential Analysis for further discussion regarding liquefaction.

2H4.2 Expansive Soils

Expansive soils shrink and swell with wetting and drying. The shrink-swell capacity of
expansive soils can result in differential movement beneath foundations. Site-specific

borings conducted in the vicinity of the project site have identified clayey soils near the
surface. Laboratory testing was conducted and the results showed a “low” potential for
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expansion is present (B&V, 2009). Expansive soils are further discussed in the Preliminary
Geotechnical Report, Section 5.2, Geologic Hazards.

2H4.3 Collapsible Soils

Soil collapse (hydrocompaction) is a phenomenon that results in relatively rapid settlement
of soil deposits due to addition of water. This generally occurs in soils having a loose
particle structure cemented together with soluble minerals or with small quantities of clay.
Water infiltration into such soils can break down the interparticle cementation, resulting in
collapse of the soil structure. Collapsible soils are usually identified with index tests, such as
dry density and liquid limit, and consolidation tests where soil collapse potential is
measured after inundation under load.

Based on the available data, the potential for soil collapse at the site is expected to be remote
(B&V, 2009).

2H5 Preliminary Foundation Considerations

2H5.1 General Foundation Design Criteria

For satisfactory performance, the foundation of any structure must satisfy two independent
design criteria. First, it must have an acceptable factor of safety against bearing failure under
maximum design load. Second, settlements during the life of the structure must not be of a
magnitude that will cause structural damage, endanger piping connections or impair the
operational efficiency of the facility. Selection of the foundation type to satisfy these criteria
depends on the nature and magnitude of dead and live loads, the base area of the structure
and the settlement tolerances. Where more than one foundation type satisfies these criteria,
then cost, scheduling, material availability and local practice will probably influence or
determine the final selection of foundation type.

An evaluation of the information collected during the preliminary geotechnical
investigation indicates that no adverse foundation-related subsurface and ground water
conditions were encountered that would preclude the construction and operation of the
proposed structures.

2H5.2 Deep Foundations

Based on the findings of the Preliminary Geotechnical Report, the power plant facility
would be supported on a deep foundation system of pre-stressed concrete driven piles or
augered cast-in-place piles for heavily loaded structures. For lightly loaded structures, the
geotechnical report recommends slab on grade or soil supported shallow foundations.

2H5.3 Corrosion Potential and Ground Aggressiveness

Corrosivity tests will be conducted to determine whether the site soils to be non-corrosive or
corrosive for buried steel based on the chloride content and pH values.
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2H6 Preliminary Earthwork Considerations

2H6.1 Site Preparation and Grading

Site preparation and grading is discussed in the Preliminary Geotechnical Investigation
Section 7.1, Site Preparation and Earthwork.

2H6.2 Temporary Excavations

It is anticipated that confined temporary excavations at the site will be required during
construction. Temporary excavations more than 5 feet deep will require sloped sides or
temporary support in accordance with OSHA recommendations. In the unlikely event an
excavation extends below the water table, adequate groundwater removal will be required to
maintain the stability of the excavation. See the Preliminary Geotechnical Investigation,
Section 7.2, Temporary/Permanent Excavations and Section 7.3, Dewatering for further
discussion.

2H6.3 Backfill Requirements

All common and structural fill material must be free of organic matter, concrete, debris and
stones exceeding six inches. Granular material should be used for pipe bedding with a
maximum stone size of two inches.

Structural fill should be placed in uniform, horizontal loose lifts, moisture conditioned as
necessary and compacted by mechanical means to at least 95 percent of maximum dry
density as determined by ASTM D1557 (Modified Proctor). The moisture content should fall
within the range of minus 2 to plus 2 percent of optimum moisture content. Backfill lifts
should be limited to 8 inches or less in uncompacted lift thickness. Particles larger than 3
inches should be excluded from the fill.

2H7 Inspection and Monitoring

A California registered Geotechnical Engineer or Engineering Geologist shall monitor
geotechnical aspects of foundation construction and/ or installation, and fill placement. At a
minimum the Geotechnical Engineer/Engineering Geologist shall monitor the following
activities:

e All subgrade and fill placement operations should be monitored by an independent
testing agency. Field compaction control testing should be performed regularly and in
accordance with the applicable specification to be issued by the Geotechnical Engineer.

e The Geotechnical Engineer must witness all pile load testing and initial stages of
production pile installation.
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2H8 Site Design Criteria
2H8.1 General

The project will be located in the Contra Costa County. The site will be accessible from
Bridgehead Road at the Wilbur Avenue exit of California Highway 160.

2H8.2 Datum

The existing site grade varies between elevation 10 and 24 feet based on NGVD 29 datum.
Final elevation for all building floors and main equipment foundations is currently set at
elevation 18.

2H9 Foundation Design Criteria

2H9.1 General

Reinforced concrete structures (spread footings, mats and deep foundations) will be
designed consistent with Appendix 2C, Structural Engineering Design Criteria.

Allowable soil bearing pressures for foundation design will be in accordance with this

appendix.

2H9.2 Groundwater Pressures

Hydrostatic pressures due to groundwater or temporary water loads will be considered.

2H9.3 Factors of Safety

The factor of safety for structures, tanks and equipment supports with respect to
overturning, sliding, and uplift due to wind and buoyancy will be as defined in
Appendix 2C, Structural Engineering Design Criteria.

2H9.4 Load Factors and Load Combinations

For reinforced concrete structures and equipment supports, using the strength method, the
load factors and load combinations will be in accordance with Appendix 2C, Structural
Engineering Design Criteria.

2H10 References

Black and Veatch (B&V), 2009. Preliminary Geotechnical Report for the Contra Costa
Generating Station. June 1.

California Building Code. 2007.
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Contra Costa Generating Station B&V File 14.0100, 78.0101
June 3, 2009

Radback Energy
145 Town and Country Drive, Suite 107
Danville, CA 94526

Attention: Greg Lamberg
Senior Vice President

Subject: CCGS Preliminary Geotechnical
Report

Dear Mr. Lamberg:

We are providing the attached the Preliminary Geotechnical Report for the Contra Costa
Generating Station CEC Application for Certification. Issuance of this report completes Task
Order 004.

The purpose of this report is to summarize the preliminary subsurface investigation procedures
and results as well as provide preliminary geotechnical design recommendations. To ensure
the soil conditions encountered during the preliminary subsurface investigation are consistent
across the site and to verify the recommendations made in the preliminary geotechnical report,
it is recommended to perform more thorough investigations and testing before commencing
with detailed design. The following tests/studies should be considered when developing the
final subsurface investigation program:

Shear wave velocity measurements to 100 feet.

Confirm seismic site class.

Soil resistivity testing.

Thermal resistivity testing.

Geological and seismological studies to determine the peak ground acceleration and
seismic design parameters in accordance with the California Building Code.

We trust that the information provided meets the intent of your Task Order Request. Should
you have questions or comments, please contact David Van Wagenen at (734) 622-8681 /

vanwagenendp@bv.com or me at (734) 622-8541 / frendtri@bv.com.

Sincerely,
BLACK & VEATCH

Robert réendt
Project Mahager

RJF/vam

Black & Veatch - 3550 Green Court - Ann Arbor, Ml 48105 USA - Telephone: 734-665-1000
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Contra Costa Generating Station Introduction

1.0 Introduction

This report presents a summary of the subsurface site conditions, geotechnical
data, laboratory work, and preliminary geotechnical design recommendations for the
proposed Contra Costa Generating Station to be located in Oakley, California.

A subsurface investigation program was conducted at the site in April 2009. The
purpose of the subsurface investigation was to determine the subsurface soil profile,
evaluate the engineering properties of the subsurface soils and perform engineering
analysis in order to develop foundation and construction recommendations.

The investigation consisted of three soil borings, seven cone penetrometer
soundings and associated laboratory testing. This report includes the following
information:

. Site location and description.

. Project description.

. Details of the subsurface investigation program.

. Results of laboratory testing.

. Subsurface characterization including boring logs and Cone Penetrometer
Test (CPT) sounding logs.

. Preliminary geotechnical engineering recommendations.

1.1 Limitations

The analysis and the following recommendations in this report are based on
available literature at the time of the report, the site conditions existing at the time of the
subsurface investigations, and the assumption that the information obtained from the
investigation borings is representative of the subsurface conditions throughout the
site. This report was prepared solely for the benefit of Contra Costa Generating Station,
LLC (Client) by Black & Veatch (B&V) under the terms and conditions of the written
agreement dated April 7, 2009, between Contra Costa Generating Station, LLC and B&V
("the Agreement"), and is based on information not within the control of the Client or
B&V. Neither the Client nor B&V has made an analysis, verified data, or rendered an
independent judgment of the validity of the information provided by others. WHILE IT
IS BELIEVED THAT THE INFORMATION, DATA, AND OPINIONS CONTAINED
HEREIN WILL BE RELIABLE UNDER THE CONDITIONS AND SUBJECT TO THE
LIMITATIONS SET FORTH HEREIN, CLIENT AND B&V DO NOT GUARANTEE
THE ACCURACY THEREOF. EXCEPT AS OTHERWISE ALLOWED BY THE
AGREEMENT, THIS REPORT MAY NOT BE RELIED ON OR USED BY ANYONE
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WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF B&V, AND SUCH
USE SHALL CONSTITUTE AGREEMENT BY THE USER THAT ITS RIGHTS, IF
ANY, ARISING FROM THIS REPORT SHALL BE SUBJECT TO THE TERMS OF
THE B&V AUTHORIZATION, AND IN NO EVENT SHALL USER'S RIGHTS, IF
ANY, EXCEED THOSE OF CLIENT UNDER THE AGREEMENT. USE OF THIS
REPORT BY UNAUTHORIZED PARTIES SHALL CONSTITUTE AGREEMENT OF
SUCH PARTIES TO DEFEND AND INDEMNIFY CLIENT AND B&V FROM
CLAIMS AND LIABILITY ARISING FROM SUCH UNAUTHORIZED USE.
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Contra Costa Generating Station Subsurface Investigation

2.0 Summary

The following conclusions and recommendations were based on the information
obtained during the subsurface investigation:

e The project area is suitable for the planned development from a geotechnical
standpoint, provided that the recommendations of this report are followed.

e The soil profile consists of four layers in total. The first two layers consist of silty
fine sand. The first silty sand layer is approximately 13 to 21 feet thick and is in a
loose to medium dense condition, while the second silty sand layer is
approximately 5 to 8 feet thick and is generally medium dense. The medium
dense sand layer was not encountered at every investigation locations. Underlying
the upper silty sand layers is a layer of stiff to very stiff silty clay which varies in
thickness from 4 to 21 feet. This layer tends to decrease in thickness from the
northwest to the southeast corners of the site. Beneath the silty clay layer, dense
sand was encountered to the explored depth of the borings.

e Groundwater was encountered approximately 14 to 15 feet below the existing
grade at the time of the investigation, which corresponds to a groundwater
elevation of approximately 7 feet above mean sea level (msl). It is anticipated that
the groundwater elevation will fluctuate with the seasons and the water level in
the near by river.

e Excavations that extend to, or slightly below, the groundwater table will require
the use of dewatering sumps and submersible pumps. Deeper excavations for
linear facilities may require the use of well points and pumps.

e The soil profile can be characterized as Type D. However, since potentially
liquefiable soils were encountered in the upper silty sand layers, and considering
the provisions outlined in ASCE 7-05, the soil profile can be characterized as
Type F for structures having a period of greater than 0.5 seconds.

e The procedure for determining the peak ground acceleration is outlined in Chapter
16 of the 2007 California Building Code (CBC). Utilizing the 2007 CBC the
design spectral acceleration parameter, Sps, is 1.0. By dividing this factor by 2.5,
the horizontal peak ground acceleration for the Maximum Credible Earthquake
(MCE) was calculated as 0.40 g. Further analysis of geologic conditions should be
performed to verify the horizontal peak ground acceleration.

e The upper silty sand layers between elevations of +7 feet msl and -7 feet msl may
experience liquefaction during a strong earthquake.

e Lightly loaded structures can be constructed on soil supported shallow
foundations that consist of spread and strip footings. However, shallow
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foundations may experience settlements due to liquefaction during a strong
earthquake event. To accommodate this settlement, the use of rigid (reinforced)
concrete mats should be considered for lightly loaded structures.

e For heavily loaded or settlement sensitive equipment and structure foundations,
the use of deep foundations is recommended. Based on the estimated foundation
loads and the soil conditions encountered in the subsurface investigation, either
precast, prestressed reinforced concrete piles or augered cast in place (ACIP) piles
will likely be the most economical deep foundation types for this project.

e Earth materials obtained from excavations may be used for the construction of
fills and embankments.
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Contra Costa Generating Station Subsurface Investigation

3.0 Site Conditions

3.1 Site Location and Description

The 26-acre, irregularly shaped site is located at the corner of Wilbur Avenue and
Bridgehead Road, in the Oakley, California, Contra Costa County, approximately two-
thirds of a mile south of the San Joaquin River. Currently, the site is being used for
agricultural purposes. In particular, grapes are being grown on the property. The site is
bordered to the south by train tracks while the north, east, and west sides of the site are
bordered by additional agricultural and industrial properties. The site vicinity map is
presented on Figure 3-1.

3.2 Proposed Facility

The proposed power generation facility will consist of two (2) combustion turbine
generators (CTGs) and heat recovery steam generator (HRSG) trains with HRSG exhaust
stacks located on the east end of each train. The proposed location for the single steam
turbine generator (STG) is just north of the CTG-HRSG trains. To the west of the CTG’s
and STG, three switchyards and one switchyard control house have been proposed.

An air cooled condenser (ACC) and associated structures are proposed for the
northern half of the site. The northwesterly portion of the site will contain the control and
administrative building, water treatment building, and warehouse/maintenance building.
A fire service water tank and demineralized water storage tank will be located just west
of the water treatment building.

Several smaller items proposed for the generation facility include equipment
skids, a closed cycle cooling water heat exchanger, gas compressors, and a gas meter
station, among others. Figure 3-2 shows the general site arrangement and the proposed
facilities in greater detail.
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4.0 Subsurface Investigation

4.1 Field Testing Program

B&V performed the preliminary subsurface investigation to determine the site-
specific stratigraphy of the soil that will support the proposed equipment. The subsurface
investigation consisted of seven cone penetrometer soundings with pore water pressure
readings and three soil borings with sampling by Standard Penetration Test (SPT)
equipment and Modified California sampler. The subsurface investigation location plan is
presented on Figure 4-1.

Contra Costa Generating Station, LLC subcontracted the subsurface investigation
to Kleinfelder from Pittsburg, California. Under subcontract to Kleinfelder, Precision
Sampling performed the soil borings and John Sarmiento and Associates performed the
cone penetrometer soundings. The soil borings and cone penetrometer soundings were
started on April 23, 2009 and completed on April 24, 2009. To avoid damaging the grape
vines at the site, B&V located the borings and cone penetrometer soundings in open
pathways. Kleinfelder staked the investigation locations prior to the field work using a
hand held global positioning system. Table 4-1 lists the coordinates and depths of
preliminary subsurface investigation locations.

Table 4-1
Preliminary Subsurface Investigation Location Coordinates™ ® and Depths

Location ID Easting (feet) | Northing (feet) | Elevation (feet) Depth (feet)
BV-1 6202394.5 2192484.0 21.0 101.5
BV-2 6202626.5 2192416.0 21.5 51.5
BV-3 6202622.0 2192318.0 22.0 51.5
CPT-1 6201908.0 2192922.0 12.5 50.0
CPT-2 6202380.5 2192808.0 21.0 44.0
CPT-3 6202020.0 2192700.0 18.0 50.0
CPT-4 6202414.5 2192484.0 21.0 50.0
CPT-5 6202626.5 2192436.0 21.5 50.0
CPT-6 6202622.0 2192298.0 22.0 50.0
CPT-7 6202254.0 2192249.0 20.5 50.0

W Coordinates are based on California Coordinate System CCS83, Zone 3 and the

163994-060109
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NGVD 29 elevation datum
@ Boring locations are approximate, as they were located using a hand-held GPS device.

4.1.1 Soil Test Borings

The soil borings were advanced with a rotary drill rig, mounted on an all terrain
vehicle operated by Precision Sampling, under subcontract to Kleinfelder. A B&V
geotechnical engineer logged the borings, which were advanced using the rotary wash
technique. Precision Sampling collected samples using standard 2-inch outside diameter
(OD) split spoon samplers and a 2.5-inch OD Modified California sampler. SPTs and
Modified California penetration tests (MCPT) were performed using an automatic
hammer system. The number of blows for the first 6 inch increment of driving was
neglected as a “seating” value and the number of impacts to drive the sampler the last 12
inches, referred to as the N-value or standard penetration resistance, was recorded.
Therefore, the standard penetration resistance represents an average resistance over 12
inches of advancement. The driving force used to impact the sampler was a standard 140
pound weight that was dropped 30 inches, in accordance with American Society for
Testing and Materials (ASTM) D1586. The boring logs describe the methods of
advancement used at each location. Boring logs are located in Appendix A.

4.1.2 Cone Penetrometer Soundings

John Sarmiento and Associates performed the cone penetrometer soundings,
under subcontract to Kleinfelder, using a 20-ton piezocone with the pore pressure
element located in the type 2 location behind the cone.

The CPT soundings consisted of hydraulically pushing a steel cone into the soil
and measuring the resistance to penetration. The geometry of a standard cone
penetrometer includes a 60 degree apex, 1.4 inch diameter with 1.6 square inch (in?)
projected tip area, and a 23.3-in? friction sleeve. Measurements of tip resistance (q.) and
sleeve friction (f;) were continuously monitored with a voltage-driven data acquisition
unit as the cone was vertically penetrated. Based on tip resistance and sleeve friction
values, soil type and soil engineering properties were estimated. Typically, granular soils
have high tip resistance and low friction ratios (i.e. sleeve friction/tip resistance), while
more cohesive soils such as clays have low tip resistance and high friction ratios. The
piezocone penetration sounding results are presented in Appendix B.
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4.2 Laboratory Testing Program

Kleinfelder performed a laboratory testing program to classify and characterize
the soil layers and to estimate relevant engineering properties. B&V developed the
laboratory test program and submitted to Kleinfelder upon completion of the onsite
investigation. Laboratory testing was completed by Kleinfelder in April and May of
2009, with the exception of corrosivity testing which Cerco Analytical performed..
Laboratory tests included moisture contents, unit weight, Atterberg limits, sieve analysis,
grain size analysis, percent finer than the No. 200 sieve, hydrometer, unconfined
compression, and consolidation tests. Corrosivity testing consisted of pH, sulfate, and
chloride content tests.

All laboratory testing was performed following the appropriate ASTM standard
procedures. Results from the laboratory testing program are included in Appendix A with
the boring logs.
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5.0 Subsurface Conditions

5.1 Site-Specific Ground Conditions

The current surface conditions generally consist of rows of grape vines. The
highest elevation is located in the northeast portion of the site and the grade at the
proposed construction area slopes gradually from the east to west between elevations of
25 and 12 feet above msl, respectively. The surficial soils are silty fine sands in a very
loose condition due to recent tilling. The surficial loose silty sands overlie layers of stiff
silty clay and dense silty sand, which extends to the explored depth of the borings (100
feet below the ground surface [bgs]). The soil strata are summarized in the following
subsections.

5.1.1 Layer 1-Loose to Medium Dense Silty Sand

Brown, very loose to medium dense, silty, poorly graded fine sand was
encountered in all soil borings and CPT soundings. This layer is 13 to 21 feet thick and
ranges in elevation between 22 feet and 0 feet above msl. Occasional layers of dense, fine
to medium coarse sand and stiff clay were encountered within this layer. The SPT Ngo
value ranged from 5 to 35, with an average value of 9 after neglecting blow counts from
layers of dense sand and stiff clay. The CPT tip resistance generally ranged from 25 to
90 tons per square foot (tsf) with an average of approximately 40 tsf.

At the locations of BV-2, and CPT-5 through CPT-7 a layer of clay 3 to 8 feet
thick was encountered between elevations of 18 and 6 feet above msl. The moisture
content of the clay layer was approximately 21 percent and the dry unit weight was 91.1
pounds per cubic foot. The unconfined compressive strength of the clay layer was 1,360
pounds per square foot (psf).

5.1.2 Layer 2 - Medium Dense Silty Sand

At all CPT sounding locations except CPT-1 and CPT-3, a 5 to 8 foot thick layer
of medium dense silty sand with occasional silt layers was present between elevations of
10 feet above and 7 feet below msl. The SPT Ngo value ranged from 11 to 20, with an
average value of 16. The average tip resistance from CPT soundings ranged from 110 to
150 tsf, with an average of 130 tsf.

5.1.3 Layer 3 - Stiff to Very Stiff Silty Clay

Stiff to very stiff silty clay interbedded with silt layers was encountered in all soil
borings and CPT soundings. The clay layer is located between elevations of 4 feet above
and 22 feet below msl and ranges in thickness from 21 to 4 feet. The thickness of this
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layer generally decreases and the elevation becomes shallower from the north to the south
side of the site. The SPT Ngo value ranged from 11 to 18, with an average value of 15.
The average tip resistance from CPT soundings ranged from 30 to 50 tsf with an average
of approximately 38 tsf.

At the location of soil borings BV-1 and BV-3 the plasticity of this layer was low
with liquid limits of 40 and plasticity indices ranging from 12 to 20. At the location of
BV-2, laboratory testing indicated that the clay layer was highly plastic with a liquid limit
of 57 and a plastic index of 32. The dry unit weight was 99.5 pcf and the natural moisture
content was 28.4 percent.

5.1.4 Layer 4 - Dense Sand

Beneath the clay layer, dense silty sand extended to the explored depth of the
borings and CPT soundings. The top surface of this layer is located between elevations of
3 and 22 feet below msl. Many samples collected from this layer demonstrate that the
sands are slightly cemented. Fine gravel layers were encountered in soil boring BV-1
between elevations 62 and 77 feet below msl. The SPT Ngo value ranged from 19 to 78,
with an average value of 44. The average tip resistance from CPT soundings ranged from
200 to 300 tsf with an average of approximately 240 tsf.

5.1.5 Groundwater Conditions

The groundwater depth was masked by drilling mud in all three soil borings.
However, by monitoring the level of the drilling fluid B&V estimated that the water table
was located approximately 14 to 15 feet bgs, or at an elevation of approximately 7 feet
above msl. This corresponds closely to the groundwater elevations determined while
performing pore pressure dissipation tests during cone penetrometer soundings.

5.2 Geological Hazards

The most significant geotechnical concern to be considered during project design
is the presence of liquefiable soils. B&V analyzed the liquefaction potential of the silts
and sands by measuring penetration resistance using the Standard Penetration Test (SPT)
and the cone penetrometer. The test borings and cone penetrometer soundings typically
found loose to medium dense sands between elevations of 7 feet above and 7 feet below
msl. Refer to Section 6.4 for further discussion regarding liquefaction of these layers.
Deeper sand layers have a higher relative density and generally are not considered to be
liquefiable.

The subsurface investigation did encounter clayey soils above the water table and
near the design finished grade elevation of 18 feet above msl. However, Atterberg Limits
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tests performed on clay samples collected above the water table indicate the swelling
potential is “low.”

Based on the subsurface investigation, the potential for soil collapse at the site is
expected to be remote.

5.3 Site Classification

The procedure for determining the site classification is outlined in Chapter 16 of
the 2007 California Building Code (CBC). In general, the site has a stiff soil profile with
average SPT N-values of between 15 and 50 blows per foot. Therefore, the soil profile
can be characterized as Type D. However, since potentially liquefiable soils were
encountered in the upper silty sand layers, and considering the provisions outlined in
ASCE 7-05, the soil profile can be characterized as Type F for structures having a period
of greater than 0.5 seconds.
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6.0 Geotechnical Desigh Recommendations

6.1 General

B&V developed a generalized design soil profile based on the subsurface
conditions encountered at the site and anticipated structures. B&V used this profile to
determine the foundation recommendations stated within this report.

6.2 Shallow Foundations

This section discusses the preliminary allowable bearing pressures, factors of
safety, and expected settlements for shallow foundation for the project site. Settlements
for shallow foundations will consist of elastic settlement only since the silty clay layer is
overconsolidated (OCR > 4). Elastic settlement is considered short-term and should occur
prior to final connections of utilities, piping, etc. With the exception of possible
settlement due to liquefaction during a large earthquake event, no significant long term
settlements are expected for structures constructed on shallow foundations.

A potentially liquefiable sand layer is present between elevations of
approximately 7 feet above and 7 feet below msl. As noted in Section 6.4, a strong
earthquake event could liquefy this layer in some areas. To accommodate this settlement
the use of rigid (reinforced) concrete mats should be considered for lightly loaded
structures.

B&V estimated bearing pressures assuming a 2.5 foot embedment depth and a
factor of safety of 3.0. Foundations meeting the limitations listed below will experience
less than 1.5 inches of total settlement due to the applied loads. The following limitations
apply to these recommendations:

e The allowable gross bearing pressure for square/circular, strip, and mat
foundations is 2,500 psf and is governed by the allowable settlement.

e The minimum footing width is 2 feet for square and strip footings.

e The maximum foundation width is 20 feet for square and strip foundations.
Larger foundations may be acceptable, but should be analyzed on an individual
basis.

e No shallow foundations should be founded on topsoil, debris, or loose fill.
Subgrades that are disturbed or subject to excess water or softening shall be
overexcavated and recompacted.

e Subgrades shall be compacted using vibratory compactors prior to footing
construction. Larger footings or excavations anticipated to be left open for longer
periods should utilize a mud mat to stabilize the subgrade.
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e The effect of adjacent footings on foundation settlement due to stress overlap is
not included in this foundation analysis.

6.3 Deep Foundations

For heavily loaded foundations and/or settlement sensitive equipment the use of
deep foundations is recommended. Based on the soil conditions and the anticipated
magnitude of structure loading, the most likely economical deep foundation types include
precast prestressed reinforced concrete piles and ACIP piles.

The allowable compressive capacity of deep foundations is derived from the skin
friction and the end bearing capacity of the soil. The allowable uplift capacity is derived
from the skin friction of the soil and the weight of the pile.

Pipelines and other utilities entering and exiting pile supported structures should
be designed to accommodate ground movements of up to 1 inch caused by liquefaction.

6.3.1 Precast Prestressed Concrete Piles

Assuming that the piles reach practical driving refusal approximately 10 feet into
the dense to very dense sand layer (Layer 4), B&V estimates that 14 inch and 16 inch
square piles can support an allowable axial compressive capacity of approximately 100
and 120 tons and an allowable uplift capacity of approximately 25 to 30 tons,
respectively.

It may be necessary to predrill the pile locations with continuous flight augers
because of the high frictional resistance which may be mobilized during driving.

6.3.2 ACIP Piles

Assuming that the piles terminate approximately 10 feet into the dense to very
dense sand layer (Layer 4), it is estimated that 16 inch and 18 inch diameter piles can
support an allowable axial compressive capacity of 60 and 70 tons and an allowable uplift
capacity of 15 and 17 tons, respectively.

6.4 Liquefaction Potential Analysis

The native soils at the site consist of layers of silty sand, silty clay and sand. As
noted in Subsection 5.1.5, groundwater was encountered approximately 14 to 15 feet
below the existing grade at the time of the investigation, or at an elevation of
approximately 7 feet above msl. The procedure for determining the peak ground
acceleration is outlined in Chapter 16 of the 2007 California Building Code (CBC).
Utilizing the 2007 CBC the design spectral acceleration parameter, Sps is 1.0. By
dividing this factor by 2.5, the horizontal peak ground acceleration for the Maximum
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Credible Earthquake (MCE) was calculated as 0.40 g. Further analysis of geologic
conditions should be performed to verify the horizontal peak ground acceleration.

Based on the liquefaction analysis, both of the upper silty sand layers are
potentially liquefiable. Further analysis of geologic conditions should be performed to
confirm the assumed horizontal peak ground acceleration. According to Reference 11,
when factors of safety against liquefaction are less than 1.3 the effects of the potential
liquefaction on the structures need to be considered. From a preliminary analysis, factors
of safety below 1.3 are consistently present in the upper loose to medium dense silty sand
layers (Layers 1 and 2), generally at elevations between 7 feet above and 7 feet below
msl. Additional subsurface investigation is recommended to verify the extent of Layers 1
and 2 and the preliminary liquefaction assessment.

6.5 Corrosion Potential

Table 6-1 presents the typical guidelines that were used in the evaluation of soil
corrosiveness. Soils are generally considered a corrosive/aggressive environment for
concrete if the criteria and/or concentrations presented in Table 6-1 are exceeded.

Table 6-1
Concrete Sulfate Exposure Requirements
(Modified from Table 4.3.1 ACI 318 [ACI, 2005])

Water Soluble Sulfate
(SO,) in Soil, percent by Sulfate (SO,) in ACI Recommended
Sulfate Exposure weight Water, ppm Cement Type
Negligible <0.10 <150 -
Moderate 0.10t0 0.20 150 to 1,500 I
Severe 0.20 to 2.00 1,500 to 10,000 \
Very Severe >2.00 >10,000 V plus pozzolan

The chemical analysis results are for the use of unmodified onsite native soil as

the backfill material. If imported fill material is used beneath or adjacent to the
foundations, additional chemical testing should be performed to verify that the corrosion
protection recommendations are appropriate (refer to Table 6-2).
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Table 6-2
Soil Chemical Test Results
Water Soluble
Sample Depth Sulfate (SO,) Chloride lon
Sample (feet) pH (ppm) (ppm)
BV-2 Sample 1 25-40 7.5 110 ND
BV-3 Sample 2 50-6.5 7.8 89 15

Abbreviations:

ppm--parts per million, which is equivalent to milligrams per liter (mg/L).
NT--not tested.

ND--None Detected
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7.0 Geotechnical Construction Considerations

7.1 Site Preparation and Earthwork

Before site balancing operations begin, the site should be cleared of all trees,
shrubs, brush and topsoil. To achieve the design finished grade elevation of 18 feet above
msl, up to 5 feet of soil will have to be removed from a majority of the site. B&V
anticipates that the excavated soils will be used to fill the northwest portion of the site to
achieve the design finish grade. However, a portion of the excavated soils will be
stockpiled offsite within the current DuPont property for use in future site redevelopment.

The areas to receive fill should be moisture conditioned and proof-rolled prior to
fill placement. All identified loose or soft zones should be removed and backfilled with
material that is compacted in place. Structural fill should be placed in uniform, horizontal
loose lifts, moisture conditioned as necessary and compacted by mechanical means to at
least 95 percent of maximum dry density as determined by ASTM D1557 (Modified
Proctor). The moisture content should fall within the range of minus 2 to plus 2 percent
of optimum moisture content. Backfill lifts should be limited to 8 inches or less in
uncompacted lift thickness. Particles larger than 3 inches should be excluded from the
fill.

General fill consists of all areas that are required to raise the grade or fill in the
depressions during the grading operations at the site. General site fill should be
compacted to 95 percent of maximum dry density as determined by ASTM D1557.
Moisture content should fall within the range of minus 2 to plus 2 percent of optimum
moisture content. Backfill lifts should be limited to 8 inches or less in compacted
thickness.

To the maximum extent available, earth materials obtained from excavations may
be used for the construction of fills and embankments. Fill and embankment material
should be earth only and shall be free from rocks or stones larger than 6 inches in their
greatest dimension, brush, stumps, logs, roots, debris, and organic or other deleterious
materials.

7.2 Temporary/Permanent Excavations

All excavations should comply with current Occupational Safety and Health
Administration (OSHA) requirements. The OSHA classification for the soils encountered
a the site is silty sand/sand, which is considered as Type B. Temporary excavations more
than 5 feet deep will require sloped sides or temporary support in accordance with OSHA
recommendations. Certain field conditions, such as the presence of standing water, may
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override this classification; the site competent person should always assess site conditions
for the excavation as defined by the OSHA construction standard.

Excavations for shallow foundations should conform to the guidelines for
excavations as described in previous sections. Foundation embedment should not be
allowed to be adversely affected by erosion, softening, and/or digging around the
foundation. All foundation excavations should be void of all loose, unsuitable material
prior to the placement of concrete. To minimize disturbance of the subgrade during
construction, mud mats should be utilized for all large mat foundations. Mud mats should
also be utilized to stabilize the subgrade for smaller excavations that will be left open for
longer periods of time.

Excavations for any purpose shall not remove lateral support from any footing or
foundation without first underpinning or protecting the footing or foundation against
settlement or lateral translation.

7.3 Dewatering

Groundwater was encountered at depths of approximately 11 feet below the
design finished grade of 18 feet above msl. However, the groundwater level will fluctuate
seasonally with the level of the neighboring river. Excavations that extend to, or slightly
below, the groundwater table will require the use of dewatering sumps and submersible
pumps. Deeper excavations for linear facilities may require the use of well points and
pumps.
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Appendix A
Boring Logs and Laboratory Test Results
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BORING NO. BV-1

LOG OF BORING SHEET 1 OF 4
CLIENT PROJECT PROJECT NO.
Radback Energy Conta Costa Generating Station 163994
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Oakley, California N 2192484.0 E 6202394.5 21.0 ft (NGVD 29) 101.5 (FEET)
SURFACE CONDITIONS DATE START DATE FINISHED
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BORING NO. BV-1

E LOG OF BORING SHEET 2 OF 4
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@ BLACK & VEATCH LOG OF BORING SHEET 3 OF 4
® CLIENT PROJECT PROJECT NO.
Radback Energy Conta Costa Generating Station 163994
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SAMPLING LOGGED BY CHECKED BY APPROVED BY
w lwel @ & & w i Jared Hicks Lynda Walker Lynda Walker
A R R =
S EHEHEHEHEE RS w
h |NZ| o © of > wE c E w )
CORING “EJ t (z) g CLASSIFICATION OF MATERIALS REMARKS
> =l > @ = o
o | B | B ElzE] |z|4 E| E
fwlzo|lzblzS|abull o | E|lEl £ | &
8%|25|28|28(25(28( 2 | & (3| 4| &
zZ| 4| oy o|ld|l @| o
50“! 05
5 . i
i —-70 254 SAND; brown and grey; very dense; fine grained;
SPT| 20 117124 1 36 | 60 | 16 -f% poorly graded; with trace fine gravel
924 | )
1 | PE-—-—— —93.01
Gravelly SAND; brown and grey; very dense; fine to
94+ coarse grained
i 4 [~ Low blow counts for]
| 96 I the first 6" due to
SPT| 21 8 31 41 72 | 10 s|°ugh|ng of bonng
J L 76 walls
%4 + | PpBFr—-—--—--" " —""—-"—-—————— —98.01
SAND; grey; very dense; fine to medium coarse; with
1 -8 trace silt
100 —
sPT| 22 [ 22 [30 |32 | 62 [12" 80
w2 | £nd of boring at
101.5 feet. Boring
] a2 backfilled with
grout.
1044 |
1 -84
106~ |
{1 |86
108 |
{1 88
104 |
{1 [--s0
12+ |
1 |02
14— |
1 |4
164 |
{1 -9
18— |
4 |98
120




BORING NO, BV-2
BLACK & VEATCH LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
Radback Energy Conta Costa Generating Station 163994
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
Oakley, California N 2192416.0 E 6202626.5 21.5 ft (NGVD 29) 51.5 (FEET)
SURFACE CONDITIONS DATE START DATE FINISHED
Brown, very loose, dry, fine SAND with trace silt 4/23/2009 4/23/2009
SAMPLING LOGGED BY CHECKED BY APPROVED BY
w lwel 9 B 8 4 WE Jared Hicks Lynda Walker Lynda Walker
ztlzd|L5|ed|ed|.3(E8 =
3r|25|02|82|52|%gi28 w
o |62 o w| ® = wi oo 8
CORING H E g - CLASSIFICATION OF MATERIALS REMARKS
ERERERECEE
Bulz8|z5|z4o8|d8 o |ElE| S| &
85|25(28(25(28|85( 2 | 5|5 @ | 3
Z[ 4 o oo a|%| o G
0 K E-ﬁf{.j SAND; brown; loose; dry; fine grained; poorly graded; | Borings advanced
i, 55 with trace silt using mud rotary
- 20 T drilling. SPT and
2 £ California samplers
$i] driven using 140 Ib.
| 18 S automatic safety
SPT| 1212 |26 (14 , 15 hammer with 30"
I r—;i-d— ——————————————————— —4.5{ drop.
nr] SAND; brown; medium dense; fine grained; poorly
16 55 graded; with trace silt
cs|2|6|8|8|16]1a| i
3 A I 7 0_
14 CLAY; brown; stiff to very stiff; with trace silt and fine
8 sand
SPT{ 3 | 6 (11|11 22 [11" /
N
10 %
cs|4|3)5|7[12]14 w0 %
12 /
14
5 - /
" | FE SAND; brown: oose; 7 d; poorly graded; with|
| 16 Mg ; brown; loose; fine grained; poorly graded; wi
SPT| 513 | 4|3]| 7|10 | Hif .
] B trace silt
-4 ’sf’
18 -—_———— — - — — — — — — 18.01
- / CLAY; brown; stiff; with trace silt and fine sand
2 /
Zo—i %
cs| 6|7 |10|14 2414 ] %
22 /
4 - ‘/ ___________________ 23 .01
-2 Sandy SILT; brown; medium dense; with trace clay
24
-4
spT| 7 |4 |5 |8 |13|18|®F |
- -6
24 | | HF---—-——""—-""——————— —~ 28.01
- fs] SAND; brown and grey; dense; fine to medium
] 3| coarse; poorly graded; with trace silt
-8 i




BORING NO. BV-2
E] BLACK & VEATCH LOG OF BORING SHEET 3 OF 2
@ CLIENT PROJECT PROJECT NO.
Radback Energy Conta Costa Generating Station 163994
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |[TOTAL DEPTH
Oakley, California N 2192416.0 E 6202626.5 21.5 ft (NGVD 29) 51.5 (FEET)
SURFACE CONDITIONS DATE START DATE FINISHED
Brown, very loose, dry, fine SAND with trace silt 4/23/2009 4/23/2009
SAMPLING LOGGED BY CHECKED BY APPROVED BY
> .
wugl @ B 8 w|uE Jared Hicks Lynda Walker Lynda Walker
2822525052385 B
HAEHEHEHEERE R ]
N nz © © © > WE = In.l-l [T (O]
CORING Wz Z 9 CLASSIFICATION OF MATERIALS REMARKS
|l - 2l Zl=# S lw =] e
Engzszgngﬁgn EE.I": E
ou:::z:ocogoc n.EE E
calEgEmEG xgIES £ | 4| =l g
4 Yol oO|w| w o
CS| 8 |10]|14]|21]|35]|15 10 HE
32 ]
L X!
-2 | pa
34 i
il I 2
SPT| 9 {11 |16 |19 |35 [16" |3 | iy
1 g’?i?-i
-6 | |85
38 —-———————————————— — 38.01
- Siity SAND; grey; medium dense to dense; fine to
7 medium coarse; poorly graded
- .18
40
CS|10 (14|22} 25|47 |16 20
42
- -22
44_.
- -24
spT{ 11| 9 |16 | 19| 35 |16"| % |
- -26
48_
- -28
50
cs{12[10]15|15]30]15 I 36
52 - End of boring at
I 51.5 feet. Boring
i backfilled with
--32 grout.
54_
- -34
56
- -36
58_.
- .38
60




BORING NO. BV-3
BLACK & VEATCH LOG OF BORING SHEET 1 OF 2
CLIENT PROJECT PROJECT NO.
Radback Energy Conta Costa Generating Station 163994
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) {TOTAL DEPTH
Oakley, California N 2192318.0 E 6202622.0 22.0 ft (NGVD 29) 51.5 (FEET)
SURFACE CONDITIONS DATE START DATE FINISHED
Brown, very loose, dry, fine SAND with trace silt 4/23/2009 4/23/2009
SAMPLING LOGGED BY CHECKED BY APPROVED BY
w lwel @ @] @ W Jared Hicks Lynda Walker Lynda Walker
W | W Wi _yw Py
282 L5(2525(=3|83 &
3F|25|0z|82|82|%2|30 iy
(] 0nz © © © wE c E w 8
CORING ﬁ t g 3 CLASSIFICATION OF MATERIALS REMARKS
> =[_ = w & o
EMzﬁzEzgogzgn E; E -
8%23(25|25(95/28 & | & (3| & | 3
i 3 =t R o als| a@dl| &
0 2 84 SAND; brown; loose; dry; fine grained; poorly graded;| Borings advanced
I 241 with trace silt using mud rota
d ry
1 drilling. SPT and
24 20 3 California samplers
driven using 140 Ib.
i automatic safety
SPT| 1 (3|65 |10]|12"] , 18 hammer with 30"
drop.
w| 6 16 6.0
CSp 213491312 Silty SAND; brown; medium dense
8 14
SPT| 3 | 6 |18} 12| 27 |12"
——————————————————— —9.51
10 12 Sandy SILT; brown; loose
CS|4j2(|2]|5]|7]9
124 |10
14— -8
: =
spT| 5 | 3|5 |5 {1010 “! -8
184 4 | DIH————— - — —— 18.01
CLAY; brown; very stiff; with trace silt and occasional
. % sand seams
20 2 %
CS] 6 |3)]9 14|23 ]16" /
22 -0 %
ity ' <" ————— 23.01
Sandy SILT, brown; medium dense; fine grained;
244 -2 poorly graded
spT| 7 | 4 | 10| 10|20 18" |28 ! 4
28- -6 o T L T T T T ————— 28.04
/ CLAY; brown; hard
wl Lol 7




BORING NO. BV-3

E BLACK & VEATCH LOG OF BORING SHEET 2 OF 2
® CLIENT PROJECT PROJECT NO.
Radback Energy Conta Costa Generating Station 163994
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUM) |TOTAL DEPTH
QOakley, California N 2192318.0 E 6202622.0 22.0 ft (NGVD 29) 51.5 (FEET)
SURFACE CONDITIONS DATE START DATE FINISHED
Brown, very loose, dry, fine SAND with trace silt 4/23/2009 4/23/2009
SAMPLING LOGGED BY CHECKED BY APPROVED BY
w o (wuel af @l @ ,luE Jared Hicks Lynda Walker Lynda Walker
5812DI535(25/25|23(83 e
2r|25|»2|82|82|%<|28 i
%] NZ © © ©® tnE = E g 8
CORING = z| 2 CLASSIFICATION OF MATERIALS REMARKS
| | %| ®|EE Slwl £| 8
w Wl = W& w T | d| « X
S EEHEREHFHENE R
83| 23\Eq|=g E\RS = | L5 0| 2
v Yol o|lw|l w o
& 30,3/
Silty SAND; brown and grey; medium dense to dense;
CS| 8 (15(17 |15} 32 | 16" fine to medium coarse; poorly graded
322- |10
34 - —-12
SPT| 9 | 6 |11 |19 |30 |12 |3 Y [14
8- |16
40 -18
cs|10] 4 {10[19]29 |15 I
a2 F20
44 — —--22
SPT| 11| 7 |17 |21 | 38 [12v %Y [*
48—
50
cs|12| 4 [ 10|20 30 |14

52-  |--30
54—- -—-32
ol L
ss—- ;-36
60 - - =38

End of boring at
51.5 feet. Boring
backfilled with
grout.




KEY TO SYMBOLS

Symbol Description Symbol Description
Strata symbols !] Standard penetration test
Silty sand

Poorly graded sand

Silt

A { Silty low plasticity

A1 |1 clay

ZQ/ Low plasticity

/fj clay

TH Poorly graded sand

R with silt

ﬁ%gi Poorly graded sand with trace
S A gravel

> °0 9 Fine gravel

PPo |

g0

%Eg% Gravelly poorly graded sand
PoaS]

High plasticity
'/ clay

Misc. Symbols

X Water table at
boring completion

Soil Samplers

l California sampler

Notes:

1. Exploratory borings were drilled on 4/23/2009 and 4/24/2009 using
mud rotary drilling.

2. Boring locations were located and staked using a hand-held GPS device.

3. These logs are subject to the limitationms, conclusions, and
recommendations in this report.

4. Results of tests conducted on samples recovered are reported
on the logs.
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KLEINFELDER

Bright People. Right Solutions.
v

Project Name: Contra Costa Generating Station
Project Number: 103267.GE2
Date Reported: May 6, 2009
Laboratory Test Number: 0905002
Sample Location.: RV-1; 6A & 6B
Sample Description: Brown Silt

ASTM D 422 SIEVE ANALYSIS
Particle Size,mm| | ercentin
Suspension
0.031 48.1
0.021 34.7
0.012 25.0
0.009 19.3
{0.006 15.4
0.003 9.6
0.001 5.8

Reviewed By:-j/\

L. Christine Erickson
Lab Manager

Notes: Material Used was 100% passing #10/2.36mm;Assumed Specific Gravity of
2.65 was used.

KLEINFELDER INC., 2001 Arch-Airport Rd. Suite 100, Stockton, CA 95206 (209) 948-1345 Fax (209) 234-4700
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KLEI_/:/F?LPFR
\v Bright People. Right Solutions.

Laboratory Test Number: 0805002

Project Name: Contra Costa Generating Station
Project Number: 103267.GE2
Report Date: May 6, 2009

ASTM D4318, Standard Test Methods for Liquid Limit,
Plastic Limit and Plasticlty Index of Solls

- LCiquid | Plasticity ]
Sample Location Limit Index Sample Description
RV-1; 6A & 6B 31 7 Brown Silt

Reviewed By: %— o

L. Christine Erickson
Lab Manager

KLEINFELDER INC., 2001 Arch-Airport Rd. Suite 100, Stockton, CA 85206 (209) 948-1345 Fax (2089) 234-4700
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KLEINFELDER
v Bright People. Right Solutions,

Project Name: Contra Costa Generating Station
Project Number: 103267.GE2
Date Reported: May 6, 2009
Laboratory Test Number: 0905003
Sample Location.: BV-1; 10A & 10B
Sample Description: Brown Lean Clay

ASTM D 422 SIEVE ANALYSIS
Particle Size, mm Fercent.ln
Suspension
0.030 61.1
0.019 51.6
0.012 40.1
0.008 34.4
10.006 30.6
0.003 22.9
0.001 17.2

Reviewed By: f%

L. Christine Erickson
Lab Manager

Notes: Material Used was 100% passing #10/2.36mm;Assumed Specific Gravity of
2.65 was used.

KLEINFELDER INC., 2001 Arch-Airport Rd. Suite 100, Stockton, CA 95206 (209) 948-1345 Fax (209) 234-4700
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KLEINFELDER
\—‘// Bright People. Right Solutions.

Project Name: Contra Costa Generating Station
Project Number: 103267.GE2
Report Date: May 6, 2009
Laboratory Test Number: 0905003

ASTM D4318, Standard Test Methods for Liquid Limit,
Plastic Limit and Plasticity Index of So;h_

Liquid | Plasticity
Sample Location Limit index Safmle Descri_pfon
BV-1; 10A & 10B 40 20 Brown Lean Clay

Reviewed By: ,é(_.‘

L. Christine Erickson
L.ab Manager

KLEINFELDER INC., 2001 Arch-Airport Rd. Suite 100, Stockton, CA 95206 (209) 948-1345 Fax (209) 234-4700




PLASTICITY INDEX of SOILS
Note : Test performed in accordance with ASTM D 4318.
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LIQUID LIMIT

GROUP UNIFIED SOIL CLASSIFICATION PROJECT NAME : Contra Costa Generating Station
SYMBOL FINE GRAINED SOIL PROJECT NUMBER : 103267.GE2
OL Organic silts and organic silty LAB NUMBER: 0
clays of low plasticity DATE: 5/12/2009
ML Inorganic clayey silts to very SAMPLE ID. : BV1-3A
fine sands of slight plasticity SAMPLE DEPTH : 0
CL Inorganic clays of low to MATERIAL DESCRIPTION : 0
medium plasticity SOURCE/LOCATION: 0
OH Organic silts and clays of UNIFIED SOIL CLASSIFICATION: CL
medium to high plasticity
MH Inorganic silts, clayey H Test Symbol On Chart
silts, and sandy silts LIQUID LIMIT NA
CH Inorganic clays of PLASTIC LIMIT NA
high plasticity PLASTICITY INDEX NON PLASTICITY

/f’"’\\ Plasticity Index Test Report

KLEINFELDER Contra Costa Generating Station
Bright People. Right Solutions. .

. 2 6000 Bridgehead Road

Drafted By: TVN FileNo.: 1mercez  |Oakley, California

PLATE




PLASTICITY INDEX of SOILS
Note : Test performed in accordance with ASTM D 4318.
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PLASTICITY INDEX
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0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT
GROUP UNIFIED SOIL CLASSIFICATION PROJECT NAME : Contra Costa Generating Station
SYMBOL FINE GRAINED SOIL PROJECT NUMBER : 103267.GE2
OL Organic silts and organic silty LAB NUMBER: 0
clays of low plasticity DATE: 5/12/2009
ML Inorganic clayey silts to very SAMPLE ID. : BV1-5
fine sands of slight plasticity SAMPLE DEPTH : 0
CL Inorganic clays of low to MATERIAL DESCRIPTION : 0
medium plasticity SOURCE/LOCATION: 0
OH Organic silts and clays of UNIFIED SOIL CLASSIFICATION: CL-ML
medium to high plasticity
MH Inorganic silts, clayey | Test Symbol On Chart
silts, and sandy silts LIQUID LIMIT 24
CH Inorganic clays of PLASTIC LIMIT 20
high plasticity PLASTICITY INDEX 4
/f“‘\ Plasticity Index Test Report PLATE
KLEINFELDER Contra Costa Generating Station

Bnght Peaple. Right Solutions.

6000 Bridgehead Road
Drafted By: TVN FileNo.: 1mercsz  |Oakley, California




PLASTICITY INDEX of SOILS

Note : Test performed in accordance with ASTM D 4318.

PLASTICITY INDEX
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LIQUID LIMIT

GROUP UNIFIED SOIL CLASSIFICATION

PROJECT NAME : Contra Costa Generating Station

SYMBOL FINE GRAINED SOIL PROJECT NUMBER : 103267.GE2
OL Organic silts and organic silty LAB NUMBER: 0
clays of low plasticity DATE: 5/12/2009
ML Inorganic clayey silts to very SAMPLE ID. : BV1-9
fine sands of slight plasticity SAMPLE DEPTH : 0
CL Inorganic clays of low to MATERIAL DESCRIPTION : 0
medium plasticity SOURCE/LOCATION: 0
OH Organic silts and clays of UNIFIED SOIL CLASSIFICATION: ML___
medium to high plasticity
MH Inorganic silts, clayey || Test Symbol On Chart
silts, and sandy silts LIQUID LIMIT 40
CH Inorganic clays of PLASTIC LIMIT 28
high plasticity PLASTICITY INDEX 12
g/f“"\ Plasticity Index Test Report PLATE
KLEINFELDER Contra Costa Generating Station

Bnght People. Right Solutions.

6000 Bridgehead Road

FileNo.. 1omerce2  |Oakley, California
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LABORATORY TEST REPORT

gi{){@fﬁﬂﬁf 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478
CLIENT: Black and Veatch Coporation KA PROJECT# 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, M1 48105 i DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV1_2 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 5/12/2009
GRAIN SIZE DISTRIBUTION CHART
s 5 oz o: 8 8
b ¢ e -3 X8 3 gF ¥$§ 8% B8 § _
100 + < B + <
% _
2 B
£ _
70 —
60 —
14
L
Z 50
w
% B
O 40
o
ul
[N
30
20
10
0 + + + %
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 91
#50 75
#100 43
#200 25.7
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By: _
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




(/"\ LABORATORY TEST REPORT

 KLEINFELDER 51 Garia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

Bright People. Right Solutions.
v —

CLIENT: Black and Veatch Coporation __ KAPROJECT# _ 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, MI 48105 DSA APP No. N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: ___ 4/24/2009
SAMPLED FROM: BV1_7A&7B RECEIVED BY: J.O. DATE RECEIVED: __ 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: _ 5/12/2009

GRAIN SIZE DISTRIBUTION CHART

2 = z 3 (o] 8 8
b ¥ h N T3 2§ 3 eF ¥ 8§ 8 § 28 83 g _
100 = o o) i <+
% _
S i
70 —
60 —
14
wi
Z 50
nw
-
&
H 40
14
W
o
30
20
10
0 + <
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 99
#30 99
#50 98
#100 95
#200 48.6
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By:
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:
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KLEINFELDER

LABORATORY TEST REPORT

) e e e stans 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

CLIENT: Black and Veatch Coporation KA PROJECT#: _103267.GE2
ADDRESS: 3550 Green Court ) DSA File No.: N/A
Ann Arbor, MI 48105 DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV1_ 9 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 5/12/2009
GRAIN SIZE DISTRIBUTION CHART
& % - o © o 8
b ¥ h Ne -3 2§ i 8% §¥§§§§§§ g _
100 <+ + < B+—+
% _
2 _
70 :
60 —_
o
L
Z 50
TR
|-
i
O 40
x
w
o
30
20
10
o] + +
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 100
#50 100
#100 95
#200 76.0
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By: )
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:
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KLEINFELDER

LABORATORY

TEST REPORT

\_/'"mw"”’mmmu 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

CLIENT: Black and Veatch Coporation KA PROJECT#: 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, Ml 48105 DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV1_13 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 51212009
GRAIN SIZE DISTRIBUTION CHART
100 * ™ T +
] —
m —
% _
70 —
60 —
14
w
Z 50
w
'_
i
8 40
i El
o
30
20
10 H
0 + + + Lot
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 99
#30 93
#50 34
#100 11
#200 5.8
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By:
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




PLASTICITY INDEX of SOILS
Note : Test performed in accordance with ASTM D 4318.
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PLASTICITY INDEX
8
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2
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o] 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT
GROUP UNIFIED SOIL CLASSIFICATION PROJECT NAME : Contra Costa Generating Station
SYMBOL FINE GRAINED SOIL PROJECT NUMBER : 103267.GE2
OL Organic silts and organic silty LAB NUMBER: 0
clays of low plasticity DATE: 5/12/2009
ML Inorganic clayey silts to very SAMPLE ID. : BV2-4
fine sands of slight plasticity SAMPLE DEPTH : 0
CL Inorganic clays of low to MATERIAL DESCRIPTION : 0
medium plasticity SOURCE/LOCATION: 0
OH Organic silts and clays of UNIFIED SOIL CLASSIFICATION: CL
medium to high plasticity -
MH Inorganic silts, clayey | Test Symbol On Chart
silts, and sandy silts LIQUID LIMIT 38
CH Inorganic clays of PLASTIC LIMIT 23
high plasticity PLASTICITY INDEX 15
//"'\ Plasticity Index Test Report PLATE
KLEINFELDER Contra Costa Generating Station

Bnght People. Right Solutions.

6000 Bridgehead Road
Drafted By: TVN FileNo.: 1ms7ce2  |Oakley, California




PLASTICITY INDEX of SOILS

Note : Test performed in accordance with ASTM D 4318.
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LIQUID LIMIT

SYMBOL FINE GRAINED SOIL PROJECT NUMBER : 103267.GE2
OL Organic silts and organic silty LAB NUMBER: 0
clays of low plasticity DATE: 5/12/2009
ML Inorganic clayey silts to very SAMPLE ID. : BV2-6
fine sands of slight plasticity SAMPLE DEPTH : 0
CL Inorganic clays of low to MATERIAL DESCRIPTION : 0
medium plasticity SOURCE/LOCATION: 0
OH Organic silts and clays of UNIFIED SOIL CLASSIFICATION: CH
medium to high plasticity -
MH Inorganic silts, clayey m Test Symbol On Chart
silts, and sandy silts LIQUID LIMIT 57
CH Inorganic clays of PLASTIC LIMIT 25
high plasticity PLASTICITY INDEX 32

GROUP UNIFIED SOIL CLASSIFICATION

PROJECT NAME : Contra Costa Generating Station

T

N

Plasticity Index Test Report

i KLEINFELDER Contra Costa Generating Station

Bright People. Right Solutions.

6000 Bridgehead Road

Drafted By: TVN FileNo.: 1omerce2  |Oakley, California
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A\ LABORATORY TEST REPORT

 KLEINFELDER g4 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

\ —_— 2Bright People. Right Solutions.
CLIENT: Black and Veatch Coporation - KA PROJECT#: _ 103267.GE2
ADDRESS: 3550 Green Court ~ DSAFile No.: N/A
Ann Arbor, Mi 48105 o DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: __ 4/24/2009
SAMPLED FROM: BV2_3 RECEIVED BY: J.O. DATE RECEIVED: _ 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: __ §/12/2009

GRAIN SIZE DISTRIBUTION CHART

- . 8 8
b ¥ b M- s 23F i 23 $ 8§ 8% 28 8 Y _
100 + 1 s ] G
& _
® _
o I
70 _
60 _—
4
w
Z 50
TS
'_
i
W 4w
74
wi
o
30
20
10
0 + + o
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 99
#50 98
#100 96
#200 88.8
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By: ) _
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:
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KLE/NFELDER

Bright People. Right Soiutions.
v

CLIENT: Black and Veatch Coporation

KA PROJECT#:

ADDRESS: 3550 Green Court

Ann Arbor, Ml 48105

PROJECT: Contra Costa Gerenating Station

MATERIAL: Subsurface Soil

QUANTITY REP.: Brass Liner
SAMPLED FROM: BV2 4
SOURCE: On-Site

SAMPLED BY: J.H.

RECEIVED BY: J.0O.

GRAIN SIZE DISTRIBUTION CHART

DEPTH: N/A

LABORATORY TEST REPORT

DSA File No.:
DSA APP No.:
LAB NO.:
FIELD NO.:
DATE SAMPLED:
DATE RECEIVED:
DATE REPORTED:

981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

103267.GE2

N/A

N/A

4/24/2009

4/24/2009

5/12/2009

0.01

- s o5 os 8 8
b v h he +3 88 3 9% $§83REE §
100 < +— e i) = o
5]
90
80
70
60
14
1]
Z 50
u.
'_
Z
B o4
7
wi
o
30
20
10
o] + + +
1000 100 10 1 0.1
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 99
#50 99
#100 94
#200 76.0
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By: N
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




N LABORATORY TEST REPORT

Qf,{,{,){ﬁf LDEFR 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478
CLIENT: Black and Veatch Coporation _ KA PROJECT#: _ 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, Ml 48105 _ DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED:  4/24/2009
SAMPLED FROM: BV2 7 RECEIVED BY: J.O. DATE RECEIVED:  4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED:  5/12/2009
GRAIN SIZE DISTRIBUTION CHART
: P o 8 8
o ¥+ e +3 %8 3 g% $§REEEE: @ _
100 + + +—+
O @ 1 _
9] _
90 13 -
a0 _
70 —
g -
60 —
[+ 4
w
Z 50
w
-
&
o 40
[14
w
o
30
20
10
0 + + + +
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS | SPEC.
#8 98
#16 97
#30 96
#50 94
#100 90
#200 66.4
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JOo Signed By: - )
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:
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KLELI)II-_NELDWER
\\_/_/’ ight People. Right Solutions.

CLIENT: Black and Veatch Coporation

LABORATORY TEST REPORT
981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

KA PROJECT#: 103267.GE2

ADDRESS: 3550 Green Court

Ann Arbor, MI 48105

PROJECT: Contra Costa Gerenating Station

MATERIAL: Subsurface Soil

DSA File No.: N/A

DSA APP No.: N/A
LAB NO.:
FIELD NO.:

QUANTITY REP.: Brass Liner SAMPLED BY: J.H.
SAMPLED FROM: BV2__11 RECEIVED BY: J.O.
SOURCE: On-Site DEPTH: N/A

GRAIN SIZE DISTRIBUTION CHART

=I{) = B2 o 8
b v e N2 35 % 3 28 =2 § 8 § 88 8%
= S

DATE SAMPLED:  4/24/2009

DATE RECEIVED:  4/24/2009

DATE REPORTED:  5/12/2009

#200
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w
a
30
20
10 a
0 4 < * ﬂ
1000 100 10 1 0.1
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 99
#50 68
#100 12
#200 5.8
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JOo Signed By: ]
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




UNCONFINED COMPRESSIVE
STRENGTH*
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0.00 1.00 2.00 3.00 4.00 5.00 6.00
AXIAL STRAIN, %
Sample . D. BV2-4 Conical and Shear Failure
Sample Data
Sample Description:
Maximum Strength: 1.36 Ksf at 4.00% Strain
Moisture Content: 21.0 %
Density: 91.1 pef Date  5/11/2009

*PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2166

72N Unconfined Compressive Strength PLATE
KLEINFELDER Contra Costa Generating Station

N 6000 Bridgehead Road

IDrafted By:  TVN FileNo.. 103267.GE2]Oakley, California




DATA

Unconfined Test
Results Converted Cor. Area
% Strain KSF  Tot. Load M % Dry density Diameter Volume Cl
0.00 0.00 0.00  0.0196795 21.0 91.1 11.34
0.10 0.00 0.00 0.0196992 Dry den Lbs/Cl
0.20 0.08 1.63 0.019719 0.05
0.30 0.12 245 0.0197387 8
0.40 0.17 3.27 0.0197585 l. Wit 0.60
0.50 0.21 4.09 0.0197784 786.4
0.60 0.21 4.09 0.0197983 1.7336861
0.70 0.25 490 0.0198182 Initial Area
0.80 0.33 6.54 0.0198382 0.0196795
0.90 0.41 8.17 0.0198582
1.00 0.49 9.80 0.0198783
1.50 0.74 14.71 0.0199792
2.00 1.06 21.24 0.0200811
2.50 1.17 23.69 0.0201841
3.00 1.25 25.33 0.0202882
3.50 1.32 26.96 0.0203933
4.00 1.36 27.78 0.0204995
5.00 1.18 24.51 0.0207153

Ring Factor: 0.817

Sample ID:[BV24]

Sample Description:

Maximum Strength: at Strain

Date performed 5/11/2009

Page 1



UNCONFINED COMPRESSIVE
STRENGTH*
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AXITAL STRAIN, %
Sample . D. BV2-6 Cone and Shear Failure
Sample Data
Sample Description:
Maximum Strength: 4.34 Ksf at 11.50% Strain
Moisture Content: 284 %
Density: 99.5 pcf Date  5/11/2009
*PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2166
F\ Unconfined Compressive Strength PLATE
i Contra Costa Generating Station

N 6000 Bridgehead Road
Drafted By: TVN FileNo..  103267.GE2]Oakley, California




Strain
Dial

Unconfined Test

% Strain

Ring Factor: 0.817

Sample ID:

Sample Description:

Results Converted Cor. Area

KSF
0.00
0.04
0.12
0.25
0.29

Maximum Strength:

Date performed

Tot. Load
0.00
0.82
245
4.90
5.72
6.54
8.99
12.26
14.71
16.34

5/11/2008

0.0196795
0.0186992

0.019719
0.0197387
0.0197585
0.0197784
0.0197983
0.0198182
0.0198382
0.0198582
0.0198783
0.0199792
0.0200811
0.0201841
0.0202882
0.0203933
0.0204995
0.0207153
0.0209357
0.0212752
0.0218661
0.0222367
0.0224909

DATA

Ht. Wet Wt Dry Wt. M % Dry density Diameter Volume CI
3 e 304 284 99.5( " 1.9 11.34
Dry den Lbs/Cl
0.06
I. Wt 0.65
786.4
1.7336861
Initial Area
0.0196795

at

11.50%] Strain

Page 1



N\ LABORATORY TEST REPORT
Qjﬁ){ﬁf LDER 931 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478
CLIENT: Black and Veatch Coporation - KA PROJECT#: 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, Ml 48105 DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV3 3 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 5/12/12009
GRAIN SIZE DISTRIBUTION CHART
5 % R ° 8 8
» v N2 +3 ¥8 3 g% $§§F8E S _
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14
L
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i
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1000 ) 100 ) 10 1 o 01 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 93
#50 72
#100 32
#200 14.7
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By:
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




f/“\ LABORATORY TEST REPORT

KLEINFELDER

N 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

\ I Bright People. Right Solutions.
CLIENT: Black and Veatch Coporation KA PROJECT#: 103267.GE2
ADDRESS: 3550 Green Court L DSA File No.: N/A
Ann Arbor, MI 48105 DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV3 5 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 5/12/2009
GRAIN SIZE DISTRIBUTION CHART
bvb 82 o3 8B 3 98 £88ggeel § .
100 + - = T [I] B
% B—5 _
% B
70 :
60 —
Y
7]
Z 50
w
'—
&
O 40
4
L
o
30
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10
0 < s —
1000 100 10 1 0.1 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 99
#50 97
#100 90
#200 88.4
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By:
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




N LABORATORY TEST REPORT

\Kf,{,,’},’ff LDEFR 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478
CLIENT: Black and Veatch Coporation ~__ KAPROJECT#: _ 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, Mi 48105 N DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV3 7 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 5/12/2009
GRAIN SIZE DISTRIBUTION CHART
b L N & o 8 8
b v ne =3 ¥8 3 3% $§8FEEE § _
100 + + m + + + m.@. + -
a
% _
S _
70 reo
60 5] _
1 d
7]
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[T
|—
i
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o
w
o
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20
10
0 + L — + + + P D
1000 100 10 1 01 0.01
GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 100
#16 100
#30 100
#50 99
#100 98
#200 61.3
ORGAN!C CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By:
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




(/“"\ LABORATORY TEST REPORT

< KL?,{,,’},’@E@E,&{S 981 Garcia Ave., Suite A, Pittsburg, Ca, 94565 Telephone: 925-427-6477 Fax: 925-427-6478

CLIENT: Black and Veatch Coporation KA PROJECT#:. 103267.GE2
ADDRESS: 3550 Green Court DSA File No.: N/A
Ann Arbor, M| 48105 ) DSA APP No.: N/A
PROJECT: Contra Costa Gerenating Station LAB NO.:
MATERIAL: Subsurface Soil FIELD NO.:
QUANTITY REP.: Brass Liner SAMPLED BY: J.H. DATE SAMPLED: 4/24/2009
SAMPLED FROM: BV3 10 RECEIVED BY: J.O. DATE RECEIVED: 4/24/2009
SOURCE: On-Site DEPTH: N/A DATE REPORTED: 5/12/2009

GRAIN SIZE DISTRIBUTION CHART

. Y a3 o 8 g
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GRAIN SIZE (mm)
GRAIN SIZE DISTRIBUTION
SIEVE |% PASS SPEC.
#8 99
#16 99
#30 97
#50 90
#100 63
#200 46.7
ORGANIC CONTENT %:
L.A. ABRASION LOSS:
Tested By: JO Signed By: B B
Checked By: TVN Title: Thang Nguyen, Project Engineer

REMARKS:




PLASTICITY INDEX of SOILS
Note : Test performed in accordance with ASTM D 4318.
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LIQUID LIMIT

GROUP  UNIFIED SOIL CLASSIFICATION PROJECT NAME : Contra Costa Generating Station

SYMBOL FINE GRAINED SOIL PROJECT NUMBER : 103267.GE2
OL Organic silts and organic silty LAB NUMBER: 0
clays of low plasticity DATE: 5/12/2009
ML Inorganic clayey silts to very SAMPLE ID. : BV3-3
fine sands of slight plasticity SAMPLE DEPTH : 0

CL Inorganic clays of low to MATERIAL DESCRIPTION : 0

medium plasticity SOURCE/LOCATION: 0
OH Organic silts and clays of UNIFIED SOIL CLASSIFICATION: 0

medium to high plasticity

MH Inorganic silts, clayey u Test Symbol On Chart

silts, and sandy silts LIQUID LIMIT NA
CH Inorganic clays of PLASTICLIMIT NA

high plasticity PLASTICITY INDEX NON PLASTICITY

/%’”‘\ Plasticity Index Test Report PLATE
g KLEB{‘ﬁkangﬁ ,:s? Contra Costa Generating Station

e 6000 Bridgehead Road

Drafted By: TVN FileNo.. 1mercez  |Oakley, California




Caltfornla State Certified Laboratory No. 2153

Client:

CERCO

el analytical

Kleinfelder 1100 Willow Pass Court, Suite A
Client's Project No.: 103207 CODCOl'd, CA 94520-1006
' Pate Sarmpled: 04/23 & 24/09 www.cercoanalytical.com
Date Received: 1-May-09
Matrix: Soil
Authorization: Signed Chain of Custody Date of Report:  19-May-2009
. Redox Conductivity ~ (100% Saturation) * Sulfide Chloride Sulfate
Job/Sample No. Sample LD. (mV) pH (umhos/cm)* (ohms-cm) (mg/kg)* (mg/kg)* (mg/kg)*
0905000-001 BV2-1 440 7.5 - ' 2,000 - N.D. 110
0905000-002 BV3-2 460 7.8 - ~ 800 - 15 89
Method: ASTM D1498 | ASTM D4972 ASTM DI125M ASTM G57 ASTM D4658M | ASTM D4327 ASTM D4327
- |Detection. Limit: - - 10 - 50 1s 15
Date Analyzed: 18-May-2009 | 18-May-2009 - 18-May-2009 - 18-May-2009 | 18-May-2009
* Resulis Reported on "As Received” Basis
N.D. - None Detected :
" Cheryl Mi
.Laboratory Director
Quality Control Summary - All laboratory quality control parameters were found to be within established limits Page No. 1




Contra Costa Generating Station

Appendix B

Appendix B
Cone Penetrometer Soundings and Pore
Pressure Dissipation Data

163994-060109
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PROJECT: CONTRA COSTA GENERATION STATION

LOCATION: Oakiey CA
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PROJECT: CONTRA COSTA GENERATION STATION

LOCATION: Oakley CA
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PROJECT: CONTRA COSTA GENERATION STATION

LOCATION: Oakley CA
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PROJECT: CONTRA COSTA GENERATION STATION
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