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1.0 INTRODUCTION

This report presents the results of a geotechnical investigation performed by URS
Corporation (URS) for the proposed Panoche Energy Center Project (Project) in Fresno
County, California. The Project site covers approximately 12.8 acres, located on the
south side of West Panoche Road, approximately 2 miles east of the intersection of
Panoche Road and Interstate Highway 5. The location of the site relative to existing
topographic features is shown in the Vicinity Map, Figure 1.

This report includes our geotechnical recommendations for design and construction of the
proposed Project. Conclusions and recommendations presented in this report are based
on subsurface conditions encountered at the locations of our explorations and our
experience on similar projects. Soil and groundwater data obtained during our field
explorations were observed and interpreted at our boring locations only. Conditions may
vary between boring locations, and should not be extrapolated to other areas without our
prior review.

2.0 PROJECT DESCRIPTION
2.1 PROPOSED EQUIPMENT

We understand that it is proposed to install a 400 megawatt electrical generating facility
at the site. The generating facility will consist of four (4) General Electric LMS100
natural gas-fired combustion turbine generators (CTGs), a selective catalytic reduction
(SCR) and an oxidation catalyst. Auxiliary equipment will include inlet air filters with
evaporative coolers, turbine compressor section inter-cooler, mechanical draft cooling
tower, circulating water pumps, water treatment equipment, natural gas compressors,
generator step-up and auxiliary transformers, and water storage tanks.

2.2 WEIGHTS AND FOUNDATION DIMENSIONS

We understand that concrete mat foundations will be used primarily to facilitate efficient
interaction between critical equipment components. Weights and dimensions of major
components as provided by the project civil/structural engineer (Bibb & Associates) are
as follows:



Description Length Width Weight
(Feet) (Feet) (Pounds)
Main Unit 60 15 365,000
Generator 30 14 365,085
Intercooler Heat Exchanger 44 15 237,739
Auxiliary Skid 34 13 177,988
Hot SCR 70 25 503,100
Wet Cooling Tower 151 42 N/A
LMS100, Generator, IHE, Aux Skid 125 90 8,653,846
Hot SCR Foundation 70 25 1,346,154
Exhaust Stack 90° 14.5° N/A
Raw water storage tank (500,000 gallons) 442 44° 450,000
Generator Step-Up Transformers N/A N/A 280,000

% Height of equipment in feet.

b Diameter of equipment in feet.
N/A indicates data was not available and would be provided later.

2.3 OTHER PROJECT CONSIDERATIONS

Based on the above component weights and foundation dimensions, soil contact pressures
under the mats are expected to be on the order of 300 psf to 900 psf. The desired
maximum differential settlement between adjacent mats is ¥z inch upon application of the
component loading.

As part of the proposed site development, we understand that it is also desired to raise the
existing site grade by about 3 feet in order to facilitate adequate site surface drainage.
The existing average surface elevation is currently at approximately +415 feet above
Mean Sea Level (MSL).

A layout of the site showing locations of the proposed new units is shown in Figure 2.

3.0 PURPOSE AND SCOPE OF SERVICES

The purpose of our investigation was to explore and evaluate the subsurface conditions at
the Project site and develop preliminary foundation options and geotechnical




recommendations for design and construction of the Project. The scope of our services
included performing the following tasks:

e Review of previous geotechnical and geologic data pertinent to the project

site;

e Site reconnaissance to review existing site features and proposed boring
locations;

e A field exploration program involving drilling and sampling of twenty (20)
borings;

e Laboratory testing of selected soil samples obtained from the borings to
evaluate in-situ moisture/density, index properties, shear strength, and other
pertinent properties of the soils;

e Provide the zone factor, Z, and soil profile type, S, and near-surface factors
per the 2001 California Building Code (CBC);

e Evaluate the potential for liquefaction and seismic-induced settlements;

e Engineering analyses to develop geotechnical recommendations for design
and construction of the project; and

e Preparation of this engineering report.

4.0 FIELD EXPLORATION AND LABORATORY TESTING
4.1 SITE RECONNAISSANCE

Prior to initiating any fieldwork URS personnel performed a reconnaissance on May 31,
2006 to observe the existing site conditions. In accordance with State regulations, URS
contacted Underground Service Alert (USA) of Northern California regarding subsurface
utility clearance at the site. USA responded by notifying various agencies who identified
known underground utilities and subsurface obstructions on the property by marking the
ground surface with color-coded paint.

Boring locations were established at the site by URS land surveyors on June 12, 2006.
Borings were located primarily within the footprints of proposed major units and
equipment. As necessary, borings were relocated in the field depending upon access
conditions. Coordinates of the final boring locations are shown on the logs of borings.



4.2 FIELD EXPLORATION

A field exploration program was initiated on June 12 and completed on June 16, 2006
under the technical supervision of a representative from our Los Angeles office.
Exploratory borings were drilled using a truck-mounted drilling rig equipped with 8-inch
diameter hollow stem augers.

Twenty (20) borings (Borings SB-1 through SB-20) were advanced to depths ranging
between 30 feet and 65 feet below existing ground surface. Relatively undisturbed soil
samples were obtained using a California Type-U Sampler. Standard Penetration Tests
(per ASTM D-1586) were performed at selected depths for seismic-induced settlement
evaluation. Upon completion of the drilling activities, the boreholes were backfilled with
soil cuttings generated during drilling. The locations of the borings are shown in Figure 2.

A detailed description of the field exploration program, including boring logs, key to the
logs of borings and other pertinent information, is presented in Appendix A.

4.3 LABORATORY TESTING

Soil samples obtained from the borings were packaged and sealed in the field to prevent
moisture loss and disturbance and transported to our Los Angeles laboratory where they
were further examined and classified. Index and strength tests were performed on
selected soil samples in accordance with ASTM standards. A detailed description of the
laboratory testing program is presented in Appendix B.

5.0 SITE GEOLOGY
5.1 REGIONAL GEOLOGY

The Project site is located in the western San Joaquin Valley, which is part of the Central
Valley, also referred to as the Great Valley geomorphic province. The Central Valley
comprises about 20,000 square miles and extends from near Red Bluff on the north to
near Bakersfield on the south. The most extensive geomorphic units in the province
include dissected uplands, low alluvial plains and fans, river flood plains and channels,
and overflow lands and lake bottoms. The valley represents the alluvial, flood, and delta
plains of two major rivers (the Sacramento and San Joaquin Rivers) and their tributaries.



5.2 GEOLOGIC SOIL CONDITIONS

The Project site is located southeast of Panoche Creek on the Panoche Creek alluvial fan
at an elevation of about +415 feet MSL. Published geologic mapping of the site indicates
that geologic materials exposed within a two-mile radius of the site comprise primarily of
surficial sediments. The site is located within an area mapped as Quaternary age alluvium
composed of clays, silts and sands.

As observed in our exploratory borings, the underlying site materials consist of a thin
blanket of possible artificial fill overlying recent alluvium. These alluvial deposits
primarily comprise clays and silts.

5.3 GROUNDWATER CONDITIONS

The Project Site is located in the Westside Subbasin of the San Joaquin Valley
Groundwater Basin. The Westside Subbasin consists mainly of the lands in the
Westlands Water District. Groundwater was not encountered in any of the borings drilled
during our subsurface investigation to the maximum depths explored, 65 feet. Depth to
groundwater in the vicinity of the site is estimated to occur at a depth of about 195 feet
ground surface.

5.4 GEOLOGIC AND SEISMIC HAZARDS

Geologic and seismic hazards are those hazards that could impact a site due to the
surrounding geologic and seismic conditions. Geologic hazards include landsliding,
erosion, subsidence, volcanic eruptions, and poor soil conditions. Seismic hazards
include phenomena that occur during an earthquake such as ground shaking, ground
rupture, and liquefaction. Our assessment of these hazards was based on guidelines
established by the California Geological Survey (1997) and as outlined in CDMG Special
Publication 117 (1999).

5.4.1 Primary Ground Rupture

Primary ground rupture is defined as the surface displacement which occurs along the
surface trace of the causative fault during an earthquake. According to the California
Geological Survey, the site is not currently located within an Alquist-Priolo Earthquake
Fault Zone. Based on our review of available geologic data, no other surface traces of active



faults pass through the site. Therefore, the potential for primary ground rupture within the
project site during a seismic event is low.

5.4.2 Ground Shaking

The site may experience strong seismic shaking in the future. The California Geological
Survey (CGS) defines an active fault as one which has experienced surface rupture within
the last 11,000 years (Holocene time). Potentially active faults have shown displacement
within the last 1.6 million years (Quaternary age). “Inactive faults” show no evidence of
movement in historic or recent geologic time, suggesting that the faults are dormant
(Fresno County, 2000). The nearest potential sources of strong seismic shaking (as
designated by the State of California) include:

e Ortigalita Fault Zone: The Ortigalita fault zone is approximately 50 miles long,
originating near Crow Creek in western Stanislaus County and extending southeast to
a few miles north of Panoche in western Fresno County. Most of the fault is
considered active due to displacement during Holocene time (Fresno County, 2000).
The Ortigalita Fault is a major Holocene dextral strike-slip fault in the central Coast
Ranges that is an eastern part of the larger San Andreas fault system. The Ortigalita
fault zone is about 19.4 miles from the site at its closest point.

e The San Andreas Fault Zone: The San Andreas Fault is considered active and is of
primary concern in evaluating seismic hazards throughout western Fresno County
(Fresno County, 2000). The 1,100 kilometer long San Andreas fault zone is the
principal element of the San Andreas fault system, a network of faults with
predominantly dextral strike-slip displacement that collectively accommodates the
majority of relative north-south motion between the North American and Pacific
plates. The closest segment of the San Andreas Fault is located approximately 28.2
km west and southwest of the site.

e Nunez Fault: The Nunez Fault is located approximately six to seven miles northwest
of Coalinga and is about 30 miles from the site at its closest point. The fault is about
4.2 kilometers long and is considered active based on surface rupture associated with
the 1983 Coalinga earthquake.

e The Great Valley Thrust Faults: The Great Valley Thrust Faults have been divided
into at least 14 segments extending over 300 miles in cumulative length based on



geomorphic interpretation of the range front (USGS, 2006a). The closest Great Valley
thrust fault is about 5.3 miles from the site at its closest point.

5.4.3 Liquefaction and Seismic-Induced Settlement

Liquefaction is a phenomenon whereby loose, saturated, granular soils lose their inherent
shear strength due to excess pore water pressure build-up such as that generated during
repeated cyclic loading from an earthquake. A low relative density of the granular
materials, shallow ground-water table, long duration and high acceleration of seismic
shaking are some of the factors favorable to cause liquefaction. Presence of
predominantly cohesive or fine-grained materials and/or absence of saturated conditions
can preclude liquefaction. Due to absence of groundwater at the site, the potential for
liquefaction to occur and impact the site is low.

Although liquefaction is not expected to pose a hazard to the site, the presence of loose,
unsaturated granular soil layers could result in some seismic-induced settlement that
would need to be taken into account during foundation design. The potential for seismic-
induced settlement was evaluated using the SPT data from our current exploratory
borings and the results of the laboratory tests. The analysis was performed using the
LIQUEFY program based on the simplified procedure outlined in Youd and Idriss
(2001). A peak ground acceleration of 0.48g was used in the analysis (see Section 7.13
of this report)

Based on the results of the analyses, some seismic-induced settlement could occur within
the loose to medium dense sandy and silty layers in the upper 40 feet based on a DLE
event, resulting in settlement of about 2 inches within the susceptible soil layers.

5.4.4 Subsidence

Subsidence occurs when a large portion of land is displaced vertically, usually due to the
withdrawal of groundwater, oil, or natural gas. By the mid-1960’s withdrawal of
groundwater for agriculture is known to have caused up to 26 feet of subsidence in some
areas within the San Joaquin Valley. Subsidence rates reportedly increased until the mid-
1950’s when the maximum observed rate was 1.8 feet per year (Bull, 1975). Beginning in
mid-1960’s, surface water imported via the California Aqueduct began to replace
groundwater as the primary source of irrigation supply in the area south of Mendota
(Gilliom et al., 1989; Belitz and Heimes, 1990). By 1983, land subsidence due to
groundwater withdrawal appeared to have slowed considerably or stopped in most of the
San Joaquin Valley (Ireland, 1986).



5.4.5 Other Geologic and Seismic Hazards

The CGS has not developed any landslide hazard maps for Fresno County. However, the
existing topography at the site does not provide sufficient relief that would cause concern
from landslides. Therefore, landsliding is not anticipated to pose a hazard to the site.
Also, by being relatively flat, the proposed site should not be readily susceptible to
erosion. No centers of potential volcanic activity occur within hundreds of miles of the
site. Volcanic hazards, such as lava flows and ash falls, are therefore not anticipated to
present a hazard to the proposed site.

Other seismic hazards include tsunamis, seiches, and differential soil settlement. A
tsunami is a great sea wave (commonly called a tidal wave) produced by a significant
undersea disturbance such as tectonic displacement of the sea floor associated with large,
shallow earthquakes. A seiche is an oscillation of a body of water in an enclosed or semi-
enclosed basin (such as a reservoir, harbor, lake or storage tank) resulting from
earthquakes or other large environmental disturbances. The potential for tsunamis and
seiches at the Project Site is nil to low due to the absence of oceans, lakes, or large bodies
of water in the immediate area.

Differential soil settlement occurs when significantly different densities and strengths of
soil abut each other and seismic shaking causes one type of soil to settle more than the
other. Based on our current field explorations, the site appears to be underlain by
relatively uniform soil conditions that should not be prone to significant differential
settlement under earthquake loading conditions.

6.0 SURFACE AND SUBSURFACE CONDITIONS
6.1 SURFACE CONDITIONS

The proposed Project site occupies approximately 12.8 acres, and is generally flat at an
average elevation of approximately +415 feet MSL. The site currently in agricultural
production with numerous rows of pomegranate trees.

Surrounding areas are predominantly used for agriculture with two existing power
generation facilities nearby. Anticipated subsurface utilities present below the surface
consist mainly of irrigation and water supply lines for agricultural purposes. Overhead
power lines are present in the vicinity but do not cross over the site boundaries.



6.2 SUBSURFACE CONDITIONS

The subsurface soils at the site generally consist of interbedded clays, silts and sands to
the maximum depth explored of 65 feet below the existing ground surface. In the upper
40 feet, the granular (sandy) soils were generally loose to medium dense in consistency
and the fine-grained soils (clays and silts) were generally medium stiff to stiff. Below 40
feet, the soils dense soils were encountered, grading denser to the maximum depth
explored in the borings (65 feet).

The fine-grained soils are relatively compressible and moderately expansive.
6.3 DESIGN GROUNDWATER LEVELS

Groundwater was not encountered in any of the borings drilled during the current
investigation. As discussed in Section 5.3, depth to groundwater is expected to be about
195 feet below existing ground surface at the site. Therefore, groundwater is not
expected to have a significant impact to the design and construction of this project.

7.0 DISCUSSION AND RECOMMENDATIONS
7.1 FOUNDATION CONSIDERATIONS

7.1.1 Key Geotechnical Issues

The upper 40 feet of the site consists of loose to medium dense granular soils and
compressible fine-grained soils, which are in turn underlain by dense to very dense soils
to the maximum depth explored of 65 feet.

Due to the loose and compressible consistency of the upper soils, equipment supported on
shallow (mat) foundations are expected to experience significant static settlements. In
addition, the loose sandy deposits are susceptible to seismic-induced settlement from a
design earthquake.

7.1.2 Site Improvement Options for Mat Foundations

We understand that mat foundations are being considered for support the major units.
However, in order to limit total and differential settlements of the mat foundations,
improvement of the upper loose and compressible soils will be necessary. A common



method of improvement would be direct overexcavation and recompaction of the
unsuitable soils. This is discussed in more detail in Section 7.5.

In lieu of soil removal and recompaction, selective replacement or in-situ improvement of
the loose to medium dense soils using gravel or stone columns, or deep soil-cement
mixing, may be viable alternatives for providing improvement under the mats. This site
improvement is discussed further in Section 7.6 of this report.

7.1.3 Alternative Deep Foundation Schemes

Alternatively, deep foundations established in the underlying dense alluvial deposits
should also provide adequate support for the different individual equipment units and
mitigation for both static and seismic induced settlements. The use of deep foundations
would preclude the need for improvement of the on-site soils.

Conventional driven, pre-cast concrete piles may be considered for support of the major,
heavy units. Other deep foundation options such as cast-in-drilled-hole (CIDH) piles and
auger-cast piles may be considered and recommendations can be provided if needed.
Preliminary design criteria for the driven piles are provided in Section 7.9 of this report.

Specific recommendations for site earthwork, pavement, foundation design, and
construction monitoring are provided below.

7.2 EARTHWORK

7.2.1 Compaction Criteria

The compaction criteria will depend on the specific loading conditions anticipated. In
general, all fills and backfills should be compacted to the minimum requirements of the
California Building Code unless specifically recommended.

Fills and backfills should be placed in loose lifts not exceeding 8 inches in thickness and
moisture conditioned as required to achieve near-optimum or above moisture content. All
fills and backfills should be compacted using mechanical compaction equipment. All
fills and backfills providing structural support should be compacted to at least 95 percent
of the maximum dry density per ASTM D-1557. This should include all areal fills placed
to raise the site grade and fills and backfills providing passive resistance for footings and
pile caps, as well as support for pavements and slabs-on-grade.

10



Secondary and non-structural fills may be compacted to at least 90 percent per ASTM
D1557.

7.2.2 On-Site Sources and Import Materials Criteria

Most of the materials to be excavated in order to satisfy any one of the above described
foundation options would comprise predominantly sandy and clayey soils, depending
upon the site locations. The sandy soils may be reused as engineered fill from a
geotechnical stand-point. Predominately clayey soils should be blended with the sandy
soils in order to enhance the soil compaction characteristics. The geotechnical engineer
should be present to review the types of materials encountered in the excavations in order
to confirm their re-usability.

All imported fill and backfill soils should be predominantly granular, non-expansive, less
than 3 inches in any dimension and be free of organic and inorganic debris. All fill and
backfill materials should be observed and tested by the geotechnical engineer prior to
their use in order to evaluate their suitability. Fill materials with any appreciable amount
of fines (greater than 35 percent passing the #200 sieve) should be observed and tested by
the geotechnical engineer prior to their use.

7.2.3 Temporary Excavations

All excavations should comply with the current California and Federal OSHA
requirements, as applicable. All cuts greater than 5 feet in depth should be sloped and/or
shored. Temporary excavations should be no steeper than 1(h):1(v), up to a maximum
depth of 10 feet below surrounding grade. Flatter slopes will be required if clean and/or
loose sandy soils are encountered along the slope face. Steeper cuts may be utilized for
cuts less than 5 feet deep depending on the strength and homogeneity of the soils as
observed in the field. The following table summarizes the excavation slopes for various
excavation depths.

Excav?élec;rtl)Depth Required Excavation Support
Less than 5 Vertical
5to0 10 1:1 slopes
Over 10 Shoring Required

No excavation is allowed within the influence zone of existing footings unless the
footings are properly underpinned. The influence zone of the existing footings may be

11



assumed to be below a 45-degree line projected down from the bottom edge of the
footing.

If removal of unsuitable soils within the influence zone described above becomes
necessary, existing footings will need to be underpinned. Specific recommendation for
underpinning can be provided on a case-by-case basis, if needed.

During wet weather, runoff water should be prevented from entering the excavation, and
collected and disposed of outside the construction limits. To prevent runoff from
adjacent areas from entering the excavation, a perimeter berm should be constructed at
the top of the slope. Heavy construction equipment, building materials, excavated soil
stockpiles and vehicle traffic should not be allowed near the top of the slope within a
horizontal distance equal to the depth of the excavation.

7.2.4 Permanent Cut and Fill Slopes

All permanent fill and cut slopes should be constructed at 2(h): 1(v) or flatter. Benching
should be performed during construction of all fill slopes for existing ground surface that
is at 5(h): 1(v) or steeper. All fill slopes should be compacted to 95 percent of the
maximum dry density and in accordance with applicable grading codes.

7.3 TEMPORARY SHORING

If the available space will not permit sloping or benching of the excavations, a temporary
shoring system will be required. It is assumed that the temporary shoring will be in place
for a few weeks only. Shoring systems typically consist of a soldier pile and lagging
retention system; either tied-back, internally braced, or cantilevered.

On a preliminary basis, typical soldier piles consist of steel H-sections installed in
predrilled holes. The holes should be backfilled below the planned bottom of the
excavation with structural concrete and with lean concrete above. Horizontal spacing
between soldier piles should be limited to about 8 feet. Treated timber lagging may be
required in sandy zones. Any space between the lagging and excavation should be filled
with lean concrete with provisions for weepholes to reduce the potential for buildup of
hydrostatic pressure.

The temporary shoring system should be designed to resist lateral earth pressures plus
additional horizontal pressures imposed by foundations of adjacent structures.

12



Temporary cantilevered shoring should be designed for a triangular load distribution
equivalent to the pressure exerted by a fluid weighing 35 pounds per cubic foot (pcf).
For an areal surcharge placed adjacent to the shoring, an equivalent, horizontal
(rectangular) pressure equivalent to thirty (30) percent of the surcharge may be assumed
to act along the entire length of the shoring.

Soldier piles must extend below the excavation bottom to provide lateral resistance by
passive soil pressure. Allowable passive pressures may be taken as equivalent to the
pressure exerted by a fluid weighing 250 pcf in alluvium to a maximum value of 2,500
psf. To account for three-dimensional effects, the lateral pressure may be assumed to act
on an area twice the pile width. The above values for passive pressure incorporate a
factor of safety of at least 1.5.

For lagging design, it is customary to account for about fifty percent of the basic earth
pressure for temporary conditions. For this purpose a uniform horizontal pressure
(rectangular distribution) of 10H psf may be assumed for lagging design. The above
design recommendations do not include any hydrostatic pressure. It is assumed that
drainage will be provided through cracks in the lagging.

7.4 LATERAL EARTH PRESSURES

Walls should be designed to resist the earth pressure exerted by the retained soils, plus
any additional lateral forces that will be applied to the walls due to surface loads placed
at, or near the top, those due to potential ground water build-up and seismic loads.
Adequate provisions are required to counteract the effects of hydrostatic pressure, as
recommended previously. Free-draining backfill should be used behind portions of walls
above the design ground-water level. Provisions should be made to collect and dispose
of water that may accumulate behind the walls.

The at-rest earth pressure against walls with a level-backfill that are restrained at the top
can be taken as equivalent to the pressure exerted by a fluid weighing 60 pcf. Fifty
percent of any uniform areal surcharge placed at the top of a restrained wall will act as a
uniform horizontal pressure over the entire height of the wall.

Walls that are not restrained at the top may be designed for an active earth pressure

developed by an equivalent fluid weighing 35 pcf. Thirty percent of any uniform
surcharge will act as a uniform horizontal pressure over the entire height of the wall.
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The above lateral earth pressures do not include any hydrostatic pressure. Therefore,
wall backfill should be free draining and provisions should be made to collect and
dispose of water that may accumulate behind the walls. Light equipment should be used
during backfill compaction to avoid possible overstressing of walls.

7.5 MAT FOUNDATIONS WITH ENGINEERED FILL

7.5.1 Overexcavation and Recompaction

Mat foundations established in engineered fill prepared in accordance with the preceding
recommendations may be considered for support for the project, provided the estimated
settlements can be tolerated. Conventional removal and recompaction of the upper soils
may be performed for this purpose.

On a preliminary basis, and for estimating purposes, we have performed engineering
analysis to provide design and construction recommendations for a nominal 10 feet of
removal and recompaction under the mat foundations. The proposed site grading
(additional 3 feet of fill) may be taken into account in the nominal fill thickness. The
engineered fill should extend a minimum 10 feet beyond the edge of the mat, or equal to
the thickness of fill under the mat whichever is greater.

Mats should be embedded a minimum of 12 inches below the lowest finished adjacent
grade.

7.5.2 Bearing Pressures and Anticipated Settlements

The allowable bearing pressure for the mat foundation will be governed by the allowable
settlement. The following table presents the bearing pressures versus predicted
settlements (static) for a mat foundation based on the above nominal site preparation
constraints (ie. 10 feet of improvement).

Soil Bearing Pressure Predicted Static Settlement
(psf) (inches)
500 2
1000 4

A one-third increase to the above bearing values may be assumed when considering the
effects of temporary wind or seismic loads. The bearing values given above are net
values.
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The predicted settlements indicated above are total static settlements. In addition to the
anticipated settlements, seismic-induced settlements as discussed in Section 5.4.3 should
be accounted for. Maximum differential settlement between adjacent, similarly loaded
mats is expected to be about half of the total predicted settlement.

As discussed above, maximum settlement of mat foundations when supported on a
minimum 10 feet of engineered fill is estimated to be on the order of 4 inches. In order to
reduce the magnitude of settlement, it follows that additional overexcavation and
recompaction beyond 10 feet would be required.

7.5.3 Structural Design of Mat Foundation

For further analysis of a mat foundation scheme, the preceding bearing values and
predicted settlements can be used in the rigid mat method, a conventional method for
structural design of a mat foundation. Another common design method is the
approximate flexible method (American Concrete Institute Committee 336) in which the
foundation soil is modeled as an infinite number of elastic springs. The elastic spring
constant is referred to as the modulus of subgrade reaction (k). For large foundations
such as a mat, the k value is also a function of the size of the foundation.

The following equation may be used to estimate the K value (in units of pounds per cubic
inch, pci) for a mat with dimensions of B (width) by L (length):

K= ks(m+0.5)
1.5m
where:
ks =510 10 pci

m = ratio of L/B

For a more refined analysis/structural design of mat foundations, there are other more
rigorous discrete-element methods such as the finite-difference and the finite-element
methods. These methods utilize advanced numerical modeling techniques by dividing
the mat into grid elements and predicting the behavior of the soil and structure under
loading (soil-structure-interaction, SSI) for each element. URS has these capabilities and
upon request by the owner, can assist the structural engineer to rapidly evaluate the
sensitivity of a design to extreme soil or loading conditions.
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7.6 MAT FOUNDATIONS WITH IN-SITU SOIL IMPROVEMENT

If the overexcavation and recompaction option discussed in Section 7.5 proves to be
unfeasible, in-situ improvement of the unsuitable soils may be considered.

One technique, known as vibro-replacement or vibro-compaction (or stone columns),
involves use of specially designed vibratory equipment to direct compactive energy at the
required improvement depths. As the vibratory device is withdrawn from the ground, the
resulting void is filled with sand, gravel or stone, and then re-vibrated to ensure
densification effort throughout the penetration depth.

Another similar technique involves deep soil-cement mixing, where in-situ mixed soil-
cement columns are installed by approximately 4 to 5 foot diameter blades which are
inserted into the ground to blend the in-situ materials. The disturbed cylinder of soil is
mixed with cement and water to create a homogenous column of soil-cement.

In both cases, the stone or soil-cement columns are typically installed in a grid pattern
directly under the footprint of the mat. For these types of in-situ improvement, it is
customary to leave specific equipment and procedural specifications to a specialty
contractor to achieve the specified project criteria in a performance specification.

7.7 SPREAD FOOTINGS (LIGHTY LOADED STRUCTURES)

Lightly-loaded (about 10 to 25 kips), non-settlement sensitive (i.e., not sensitive to the
magnitudes of static and seismic-induced settlements), and isolated units may be
supported on conventional spread footings established on a minimum 3 feet of compacted
engineered fill. The final thickness of engineered fill would depend upon the actual
depths of removal of uncertified fills during site preparation. The limits of engineered fill
should extend at least 3 feet beyond the edges of the footings or equal to the depth of
improvement under the footing, whichever is greater.

Footings should be a minimum of 2 feet wide and established at a minimum depth of 2
feet below the lowest adjacent final grade. An allowable bearing pressure of 1,500
pounds per square foot (psf) may be used for spread footings with the above minimum
dimensions. The allowable bearing pressure is a net value. Therefore, the weight of the
foundation and the backfill over the footing may be neglected when computing dead
loads. The bearing pressure applies to dead plus live loads and includes a calculated
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factor of safety of at least 3. The allowable bearing pressure value may be increased by
one-third for short-term loading due to wind or seismic forces.

Total static settlements of individual, lightly loaded spread footings will vary depending
on the width of the footing and the actual load supported. Total static settlements of
footings, designed and constructed in accordance with the preceding recommendations
are estimated to be on the order of 1 inch or less.

7.8 RESISTANCE TO LATERAL LOADS

Resistance to lateral loads may be provided by frictional resistance between concrete
mats and the underlying soils and by passive soil pressure against the sides of the mats.
The coefficient of friction between the concrete foundations and the underlying soils may
be taken as 0.4. Passive pressure available in compacted backfill may be taken as
equivalent to the pressure exerted by a fluid weighing 250 pounds per cubic foot (pcf) to
a maximum 2,500 psf. A one-third increase in the passive value may be used for
temporary wind or seismic loads. The above-recommended values include a factor of
safety of at least 1.5; therefore, frictional and passive resistances may be used in
combination without reduction.

7.9 DRIVEN PILES

7.9.1 General

Pre-stressed, concrete piles (12-inch or 14-inch square) may be considered for support of
the heavy, settlement sensitive equipment, as appropriate. The piles should be driven
through the upper loose to medium dense soils into the underlying dense to very dense
sands to obtain the required load-bearing capacities. It is anticipated that the piles would
need to be driven to depths of about 50 to 65 feet below the pile cap in order to achieve
adequate axial capacities.

7.9.2 Axial Capacities

The piles should be driven with a hammer delivering, at a minimum, energy on the order
of 50,000 foot-pounds per blow. For preliminary estimating purposes only, piles should
be driven to a refusal criterion of at least 40 continuous blows for the last 3-foot of
penetration. The above refusal criterion is intended to result in allowable downward and
upward axial pile capacities as shown in the table below.

17



Pile Width Allowable Allowable
(Inches) Downward Capacity Upward Capacity
12 100 Kkips 30 Kips
14 150 kips 40 kips

The above estimates of axial capacities are based on conventional analyses performed
using the methods outlined in Chapter 5 of the Design Manual 7.02 prepared by Naval
Facilities Engineering Command (NavFac) for displacement piles. The allowable
downward and upward capacities include a factor of safety of at least 2.0. The allowable
downward capacities have considered the anticipated effects of some down-drag
generated from seismically-induced settlement of the upper strata, including the
identified liquefiable layer. The allowable downward and upward capacities may be
increased by 33 percent to account for temporary loads such as those from wind or
earthquakes.

To avoid interference with adjacent piles, and to minimize group effects we recommend
that the piles be spaced a minimum of 3 pile widths, center-to-center. For this minimum
spacing, it will not be necessary to reduce axial capacities for group action. Settlements
of the piles are expected to be less than one inch, including elastic compression of the
piles under the design loads.

The pile-driving rig should be equipped with a drill motor to facilitate pre-drilling, if
requested by the geotechnical engineer. Pre-drilling may be necessary in order to advance
the piles to the desired tip elevation. Prior to commencement of pile driving, the
contractor should be required to submit equipment specifications to assist in wave
equation evaluation of the actual refusal criteria and induced stresses on the pile.

We recommend that several indicator piles be driven at the site prior to driving
production piles in order to evaluate driveability, hammer efficiency and other
conditions. The indicator piles should be monitored using a Pile Driving Analyzer (PDA)
in order to evaluate the actual driving stresses in the piles and capacities achieved during
driving.

7.9.3 Lateral Capacities

Resistance to lateral loads will be provided by the resistance of the soil against the pile,
pile caps, grade beams, and by the bending strength of the pile itself. The lateral capacity
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and maximum induced bending moments for 12- and 14-inch square, pre-stressed
concrete piles with the top of the pile in a fixed-head condition are presented in the table

below.
. . Depth To
P_|Ie Lateral Load Deflection 'V""‘X"T‘”m Induced Zero
Width . Bending Moment
(Inches) (Kips) (Inches) (Ft-Kips) Moment
P (Feet)
12 13 Ya 46 5
14 27 Ya 108 5

The above lateral pile capacities and maximum induced bending moments correspond to
a pile head deflection of ¥-inch. At full fixity, the maximum induced bending moment
occurs at the pile cap connection. For pile head deflections up to ¥z inch, lateral capacities
and moments may be assumed directly proportional to the deflection. The group
reduction in lateral capacity is about 50 percent for center-to-center spacing of at least 3
pile widths.

If needed, grade beams/tie beams may be provided between piles to provide additional
lateral resistance and to maintain foundation alignment and integrity.

7.10 CAST-IN-DRILLED-HOLE PILES FOR LIGHT POLES
Cast-in-drilled-hole piles (CIDH piles) with a minimum diameter of 24 inches may be

used for support of light poles around the project site. The following parameters may be
used for design of the light poles.

Design Parameters
Allowable Bearing Capacity
Lateral Bearing Capacity
(for Light Poles)

1,500 psf
250 psf/ft,
Maximum lateral resistance is
limited to 2,500 psf.
Lateral Sliding Resistance 0.25

Concrete should be placed after completion of the drilling of each pile. Excavations
should not be allowed to stand open overnight. A minimum of 8 hours should be allowed
between concrete placement in one shaft before drilling an adjacent shaft within 5
diameters center-to-center. Loose soils and water at the bottom of the drilled holes
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should be removed to the extent possible. All drilled pile construction should be
performed in accordance with the latest edition of ACI 336.1, "Standard Specifications
for Construction of Drilled Piles”.

7.11 PAVEMENTS AND SIDEWALKS

To provide uniform and adequate support, general surfaces to be paved with either
Portland cement concrete or asphaltic concrete should be underlain by at least 24 inches
of granular fill compacted to 95 percent relative density.

In areas to be provided with settlement-sensitive coverings such as decorative tile or
stone, we recommend providing a minimum 5 feet of engineered fill under the pavement.
The actual thickness of the engineered fill will vary depending on the thickness of
existing uncertified fills to be removed.

A moisture barrier is recommended under all floor slabs to be overlain by moisture-
sensitive floor covering. A plastic or vinyl membrane may be used for this purpose and
should be placed between two layers of moist sand, each at least 2 inches thick, to
promote uniform curing of the concrete and to protect the membrane during construction.
For design of slabs and rigid pavements and for estimating their deflections, a modulus of
subgrade reaction (k) of 250 pounds per square inch per inch deflection (pci) may be
used.

7.12 PAVEMENT STRUCTURAL SECTIONS

Pavement subgrades at the project site are anticipated to expose loose surficial soils.
Because of the unpredictability of traffic use, we have recommended pavement structural
sections based on our experience with similar projects and subsurface materials. The
intention is to keep the initial costs minimal, while additional asphalt concrete surfacing
may be added later, if needed. R-value testing may be necessary during construction for
verification purposes so as to consider any need for modifications. Recommended
minimum thickness of flexible pavements for Traffic Index (TI) values of 4.0, 5.0 and 7.0
are provided below:
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Pavement Description | Traffic Index Pavement Thickness (Inches)
) Asphaltic Concrete Aggregate Base
Truck Drive Areas 7 4 10
Car Drive Areas 5 to 5% 4 7
Parking Areas 4 3 6

To provide uniform support, all pavement areas should be provided with at least 24
inches of engineered fill compacted to 95 percent of the maximum dry density per ASTM
D-1557. We recommend that the areas to receive pavements be prepared in accordance
with the applicable preceding recommendations. Adequate grade or drainage should be
provided to prevent ponding of water on the pavement.

Alternatively, all areas subject to future truck traffic (fire trucks, trucks with 5 axles or
greater) may be overlain by a minimum of 7% inches of reinforced concrete over 6 inches
aggregate base.

All concrete pavements should be provided with nominal reinforcement. Pavements may
be reinforced using minimum No. 3 bars at 12-inch on-center, each way. Aggregate base
should satisfy Caltrans Class 2 gradation requirements and should have a minimum R-
value of 78. All gradation and R-value should be confirmed by the geotechnical engineer
during construction. All base materials should be compacted to a minimum of 95 percent
of the maximum dry density per ASTM D-1557.

7.13 SEISMIC PARAMETERS

7.13.1 Probabilistic Seismic Hazard Assessment

A probabilistic seismic hazard analysis (PSHA) was performed using the computer
program FRISKSP (Blake, 2000) to estimate the Peak Horizontal Ground Accelerations
(PHGA) that could occur at the site. The site latitude and longitude inputs were 36.6512
degrees 120.5845 degrees, respectively. Various probabilistic density functions were used
in the analysis to assess the uncertainty inherent in the calculations with respect to
magnitude, distance, and ground motion. An average of three attenuation relationships
(Abrahamson and Silva, 1977, Boore et al., 1997, and Sadigh et al, 1997) were used to
estimate ground motions for the site underlain by deep alluvial deposits.
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The results of the analysis suggest that the estimated PHGA with a 10 percent probability
of exceedance in 50 years is approximately 0.48g (recurrence interval of 475 years). This
level of ground motion is considered the Design Basis Earthquake (DBE).

7.13.2 California Building Code (2001 CBC)

For determination of the site coefficient, a subsurface soil profile corresponding to a site
profile type Sp, in accordance with Table No. 16-J of the 2001 California Building Code
may be used. The project site may be assumed to be located within Seismic Zone 4.

According to the Maps of Known Active Fault Source Zone, prepared by the California
Department of Conservation Division of Mines and Geology (1998), the proposed Project
site is located greater than 10 kilometers from the Ortigalita Fault Zone. A seismic
source Type B should be used for the site when selecting a near source factor from Tables
16-S and 16-T of the 2001 CBC. In summary, based on URS’ review of the available
geotechnical and geological data, the seismic parameters for the site, according to 2001
CBC, are presented in the table below.

Seismic Design Parameters

Assumed Site Profile Type Sp

Fault Type B

Distance to Fault > 10 km

Seismic Zone Factor (Z) 0.40
Seismic Coefficient (Cy) 0.44
Seismic Coefficient (C,) 0.64
Near-Source Factor (Ng) 1.0
Near-Source Factor (N,) 1.0

7.14 SURFACE DRAINAGE

The ground surface of the site should be adequately sloped to direct water away from the
foundations. Areas where water could pond should be eliminated by the use of area
drains. Area drains should not be placed next to or in contact with the foundations. The
ground surface should be adequately sloped away from structures toward the area drains.

8.0 DESIGN REVIEW

We recommend that the geotechnical aspects of the project be reviewed by the
geotechnical engineer during the design process. The scope of services may include
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assistance to the design team in providing specific recommendations for special cases,
reviewing the foundation design and evaluating the overall applicability of the
recommendations presented in this report, reviewing the geotechnical portions of the
project for possible cost savings through alternative approaches and reviewing the
proposed construction techniques to evaluate if they satisfy the intent of the
recommendations presented in this report.

9.0 CONSTRUCTION MONITORING

As required under Section 3317 of the 2001 CBC, all earthwork and foundation
construction should be monitored by a qualified engineer/technician under the
supervision of the geotechnical engineer-of-record. Such monitoring should include, but
not be limited to, the following:

e Site preparation -- site stripping, overexcavation, and recompaction;

e Foundation excavation subgrades (prior to placing steel and concrete);
e Placement of structural fills and backfills; and

e All stone column or pile installations.

We recommend that URS be present to observe the soil conditions encountered during
construction, to evaluate the applicability of the recommendations presented in this report
to the soil conditions encountered, and to recommend appropriate changes in design or
construction if conditions differ from those described herein.

10.0 LIMITATIONS
URS warrants that our services are performed within the limits prescribed by our clients,
with the usual thoroughness and competence of the engineering profession. No other

warranty or representation, express or implied, is included or intended in this report.

- 000 -
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The following are attached and complete this report:

Figure 1 Vicinity Map

Figure 2 Plot Plan

Appendix A Exploration Borings

Appendix B Geotechnical Laboratory Testing

It has been a pleasure to assist you with this project. We look forward to being of further
assistance as the project develops. Should you have any questions, please contact us.

Respectfully submitted,

URS CORPORATION

S. Nesarajah, Ph.D., P.E., G.E. Arnel Bicol, P.E., G.E.
Senior Project Engineer Principal Engineer
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SOIL BORING LOCATION COORDINATES
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s8-01 N 1426.78 £ 5139.36

$8-02 N 1415.87 £ 5435.58

A 58-03 N 1416.87 £ 579558

$8-04 N 1386.15 £ 5229.88

58-05 N 1346.15 £ 5409.58

$8-06 N 1346.15 £ 5589.88

b 5807 N 1346.15 £ 5169.88

I $B-08 N 1294.07 € 5155.57

P 58-09 N 1294.07 E 5335.57

P 58-10 N 1234,07 £ 5515.57

: $8-11 N 1294.07 £ 5695.57

SB-12 N 1216.28 £ 5229.58

SB-13 N 1218.28 £ 540988

SB-14 N 1218.28 £ 5509.88

$6-15 N 1218.28 E 5769.88

SB-16 N 1070.31 E 526866

! SB-17 N 1070.91 £ 5514.93

Pl SB-18 N 1132.48 £ 5613.73

P 8-19 N 1010.92 £ 5782.88

P 5820 N 1103.20 £ 5927.50
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APPENDIX A

EXPLORATION BORINGS



EXPLORATION BORINGS

This appendix describes the exploration program conducted by URS for the proposed
electrical generating facility in Fresno County, California. The exploratory locations for
soil borings were first marked in the field, and then checked through USA for clearance
of potential conflicts with the underground utilities.

Subsurface exploration included drilling and sampling 20 borings (Borings SB-1 through
SB-20) to depths ranging between 30 feet and 65 feet below the existing ground surface
using a truck-mounted hollow stem-auger drill rig. The approximate locations of the
borings are shown in Figure 2.

A URS representative from our Los Angeles office maintained a log for each boring in
the field, recording sampler blow counts, soil characteristics, observations, sample
locations, and other pertinent drilling and sampling information. The subsurface
materials were characterized by visual inspection of the samples and soil cuttings
returned to the surface during the drilling operation. The behavior of the drill rig, such as
variations in penetration rate, was also considered in material characterization. Soils
were classified according to the Unified Soil Classification System (ASTM D 2488). The
boring logs were modified to reflect the results of laboratory observations and testing of
the samples. A key to notations on the boring logs is presented in Figure A-1. The Logs
of Borings are presented in Figures A-2 through A-21, respectively.

Relatively undisturbed samples were obtained using a Dames & Moore Type U sampler
(2.42-inches 1.D.) driven 18-inches using a 140-pound hammer with a 30-inch drop. The
number of blows required to drive the sampler was recorded for each 6-inch interval of
penetration. The first 6-inch increment of penetration is considered to be a “seating
interval” in potentially highly disturbed soils at the base of the borehole, and is therefore
not included in the final log notation unless refusal was met within the seating interval.
The total number of blows for the 12 inches of penetration beyond the seating interval, or
the distance driven before refusal, is normally recorded on the log.

Relatively undisturbed and disturbed samples from the sampling activities were placed in
plastic bags to preserve the water content of the soil and transported to our geotechnical
laboratory in Los Angeles for testing.



Standard penetration tests (SPT) were also performed at selected depths per ASTM D-
1586. The blow count for the final 12 inches of sampler penetration is commonly referred
to as the "N-value". This value generally reflects the resistance to penetration of the soil
at the sample depth. The degree of relative density of granular soils and the degree of
consistency of cohesive soils are generally described on the boring logs according to the
conventional correlation presented below:

Granular Soils Cohesive Soils
SPT Blow Count Description SPT Blow Count Description
<4 Very Loose <2 Very Soft
4-10 Loose 2-4 Soft
10-30 Medium Dense 4-8 Medium Stiff
30-50 Dense 8-15 Stiff
> 50 Very Dense 15-30 Very Stiff
> 30 Hard

The relative density and consistency descriptions on the attached boring logs are based on
adjusted blow counts recorded in the field. These numbers are considered to be useful in
providing an estimate of the soils relative density or consistency. The relative density
and consistency descriptions on the logs may deviate from the correlation for a number of
reasons, including reliance on other test results or the engineer’s judgment based on
manual manipulation of the sample.

It is widely accepted that the above-listed SPT blow count correlation is overly simplistic.
For most applications in non-gravelly soils, the blow count is usually adjusted for the
effective vertical pressure at the sampling depth and for other sampling system
parameters such as the efficiency of the sampling system and sampling techniques used.
In gravelly soil, it is recognized that the blow counts are higher than would be expected
in non-gravelly soil of similar density or consistency. This occurs because the sampler
tends to push larger gravel clasts ahead of it. The area of the gravel clasts may be
significantly greater than that of the sampler, causing increased resistance and higher
blow counts.



SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL DESCRIPTIONS
CLEAN ‘-‘ i GV | WELL-GRADED GRAVELS, GRAVEL - SAND MIXTURES,
GRAVEL AND GRAVELS B LITTLE OR NO FINES
GRAVELLY (LITTLE OR NO ?:".'o‘ GP | POORLY GRADED GRAVELS, GRAVEL - SAND MIXTURES,
SOILS FINES) b LITTLE OR NO FINES
MORE THAN 50% OF | GRAVELS WITH & SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES
COARSE COARSE FRACTION FINES
GRAINED SOILS | RETAINED ON NO. 4 (APPRECIABLE
GLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTUR
SIEVE AMOUNT OF FINES) URES
MORE THAN 50% WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE ORNO
OF MATERIAL IS SAND AND CLEAN SANDS FINES
LARGER THAN NO. SANDY SOILS (LITTLEORNO POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE OR
200 SIEVE SIZE FINES) NO FINES
MORE THAN 50% OF
COARSE FRACTION SAI\;:EI)SE%/’ TH SILTY SANDS, SAND - SILT MIXTURES
PASSING NO. 4 SIEVE
(APPRECIABLE CLAYEY SANDS, SAND - CLAY MIXTURES
AMOUNT OF FINES) ' TURE
NORGANIE SILTS AND VERY FINE SANDS, ROCK FLOUR,
ML | SILTY OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH
SLIGHT PLASTICITY
SILTS AND LIQUID LIMIT LESS NORGANIC. CLAYS OF LOW TO MEDIUM PLAGTICITY,
GRAVELLY CLAYS, SANDY GLAYS, SILTY CLAYS, LEAN
FINE GRAINED CLAYS ~ THANSO %7/ BB IR
SOILS C oL ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW
ap PLASTICITY
o INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE
g?i{ﬂs@&f% MH | " 5aNDY OR SILTY SOILS, ELASTIC SILTS
SMALLER THAN NO. SILTS AND LIQUID LIMIT
200 SIEVE SIZE CLAYS GREATER THAN 50 % CH | INORGANIC CLAYS OF HIGH PLASTICITY
v
ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
71 OH ORGANIC SILTS

,HU .
HIGHLY ORGANIC SOILS 5 PEégN}’-:’E;\QA}rJSS SWAMP SOILS WITH HIGH ORGANIC

NOTE: Dual symbols are used to indicate gravels or sand with 5-12% fines and soils with fines classifying as CL-ML. Symbols separated by a slash
indicate borderiine soil classifications.

Rock Material Symbols (examples Laboratory and Field Test Abbreviations

N
NN t
§\\§\§\ Asphal

CBR California Bearing Ratio{resuit in parentheses)
Sampler and Symbol Descriptions COMP Compaction test
B california sample CORR Corrosivity test
@ Standard Penetration Test CON Consoifda’aon Te.si
DSCD Consolidated drained direct shear test

D No Recovery (normal pressure and shear strength results shown)

Bkl Bulk sampie El Expansion Index{resuit in parentheses)
' s ; Li=29 Liquid limit {Atterberg limits test)

] Di -U Sampie

& Disturbed Type-U Samp PERM Permeabilty test

[] pitcher Tube Sample pi=11 Plasticity index {Atierberg limits test)

1l Shelby Tube Sample R-value R-Value Test{result in parentheses)

I} Rock Core Sample SA Sieve Analysis (-200 result in parentheses)

5 SAHA Sieve and Hydrometer Analysis(-200 result in parenthesés)

T Approximate depth of perched water or groundwater uc Unconfined Compressive Strength test
Note: Number of blows required to advance driven sample (0,21.4,0,0) (Methane/LEL in %,02in %,CO in ppm, H2S in ppm)
12" {or length noted) is recorded; blow count recorded fo;
seating interval {initial 6" of drive) is indicated by an asterisk. 200 Percent passing #200 sieve {test result in parentheses)

KEY TO LOG OF BORING
PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTER LLC

FIGURE A1
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Report: DMG4;  Project File: G:INESAVROJECTSWPOWER PLANTWANOCHEWRESNO.GPJ, Data Template:DMLA.GDT  Printed: 7/16/08

Date(s) 06/ 3/66 Logged C.Shen
Drilled By - »
Drilling Hotow Stem A Drill Bit Boring SB-1
Method oliow Stem Auger Size/Type
SR - Fammer : Sheet 1 of 1
T)r/lp o RY CME-85 Data 140 Ibs, 36-inch drop
Sampig| California, SPT, Bulk .
Approximate Groundwater Total Depth
Dg‘;);th and Date Measured No Groundwater Encountered Dritled (f{’) 315
. Approximate Ground
Comments N 1426.78 feet, E 5144.36 feet (Plant Grid System) Strface Elevation(ft)
= SAMPLES
= o —_ e
c & - S = 8
g = 18 |3 0| S| OTHERTESTS
5 £, 8l z2./%|84 MATERIAL DESCRIPTION 28| F| and REMARKS
g o 83| 8| @ 56|26
w ool|> 2| 2853 =tolfatat
0 T SM | Silty SAND
yellowish-brown, loose, moist, fine to medium
S| 1| v i 22| &3
“TISM-MLL  Silty SAND to Sandy SILT
] yellowish-brown, loose, moist, fine fo medium
104 2 8 i T2
Silty SAND
yellowish-brown, medium dense, moist, fine to medium
E 5 s i 6 | 92 |pSCD
2003 . 14 Grades with coarse sand RIEE!
SAND
light ofive gray, medium dense, slightly moist, fine
to medium, trace coarse sand
Gl BRI i 13 o4
Eitaly I 19 Grades fine io coarse with fine weathered gravel T3
35 -
40 :
e Toa < A of the repar prepared by URS for s project and shouid be | LOG OF BORING
read togei_hgr with f.h»? report. Tt}rz(gggnngrgxacpaz\allx;lso gn% iégﬁ lPCceatzon of |
' é%%gggr?;cgg;%%?e?xa‘thﬁ?zgeloiaﬁons;%nd may chang%e at this !gcation with | ?RGPOSED PANOCHE ENERGY CENTER
1 {ime. Dala prasented are a simpliication of acfual conditions encountered. | FRESNO COUNTY, CALI FORRMNIA
e FOR: PANOCHE ENERGY CENTERLLC

FIGURE A-2




Report: DMG4;  Project File: G:NESAPROJECTSPOWER PLANTPANOCHEFRESNO.GPY; Data Template DMLAGDT  Printed: 7/16/06

! read together with the report. This summary applies only at the location of
| the exploration and at the time of drilling or excavalion. Subsurface i

Date(s) 06114106 £09ged ¢ Shen
1 Drilled By . .
Drilling Hollow Stem Auger Drill Bit Bonng SB 2
Method Size/lype Sheet 1 of 2
Drill Ri Hammer ~
T;‘p X ig CME-85 Data 140 Ibs, 30-inch drop
i . " Job
I?A?a%‘g:ﬂg) California, SPT, Bulk Number
Approximate Groundwater Total Depth
Dggth and Date Measured No Groundwater Encountered Drilled (ft) 51.5
Comments N 1416.87 feet, E 5430.58 feet (Plant Grid System) gpproximate fﬁg’&%‘f
— SAMPLES
= o —_1
c &= o S g 2
s = S I oZ| S| OTHERTESTS
g £ 2l e 15| @ MATERIAL DESCRIPTION 28| %| and REMARKS
2 &2 § § B @ 8 55| »5
O oz a6 3 =0icn
0Tk ML | SILT with sand 3
i light olive gray, medium stiff, moist, fine -200(80); COMP
SE 1| w2 i 16| o
// CL CLAY
g light gray, stiff, moist, with brown
7 //’ 5 oxidation stains and caliche
0@ 2| 2 i 13 | 89 |-200(98)
7
SAND with silt
light olive brown to olive gray, medium dense,
5@ 4 o1 —  slightly moist, fine to medium, with some fine gravel 3 | 100 |coL=1%
b -200(6), DSCD
20m 4 14 Grades loose, interfayered with some fine 13 | 90 |COL=1%
! sandy silt beds
Silty SAND
light olive gray, medium dense, moist, fine
27 s | e i 12
CLAY with sand
olive brown, stiff, moist, trace fine sand
38 s T 24 | 97 |-200(84)
SAND
light olive gray, medium dense, slightly moist,
35~ Z 16 ~  fine to medium, with some gravel Ty
40
[T ig is part of ihe report prepared by URS for this project and should be i—-QG GF BOR! NG

PROPOSED PANOCHE ENERGY CENTER

i conditions may differ at other locations and may change at this location with i

|

| fime. Data presented are a simplification of actual conditions encountared ! FRESNO COUNTY, CALIFORNIA

FOR: PANOCHE ENERGY CENTERLLC
FIGURE A-3




Report: DMG4;  Project File: G:NESAPROJECTSPOWER PLANTWANOCHEFRESNO.GPJ, Data Template:DMLAGDT  Printed: 7/16/08

FRESNO COUNTY, CALIFORNIA Boring SB-2
FOR: PANOCHE ENERGY CENTERLLC Sheet 2 of 2
L
— SAMPLES
£ o ~ =
- = 5 S
S = _ ?g_ 3 oZ| = OTHER TESTS
Tz £ 2l e i w MATERIAL DESCRIPTION 28| %] and REMARKS
S slaEl iz 5| g -
w ol 2| af|d] 3 =0|a0
40-m 5 3 [/ CL | sandyCLAY 16 | 106 |-200(50)
';/f . olive brown, very stiff, moist, fine to coarse
45a 18 - Grades with more silt 13
.
508 1o 31 Grades yeliowish-brown, with less sand 21 | 1086 1-200(0)
556+ i
60 .
65 n
70— N
75 7 i! {
|
80 B ]
%
i
o
85- T
L
o
I
Lo
Lo
S0-

FIGURE A-3




Report DMG4;  Project File: GINESAPROJECTSPOWER PLANTWANOCHEWRESNO.GP: Data TemplateDMLAGDT  Printed: 7/16/06

Matefa) 1
Date(s) 06/14/06 Loo%ed  C.Shen .
Drllel____ o Boring SB-3
rilling Drill Bit
Method Hollow Stem Auger Size/Type Sheet 1 of 2
eetl O
Drill Ri Hammer i
Type o CME-85 Data 140 Ibs, 30-inch drop
Sampling  gaifornia, SPT, Bulk Job
Method(s) i ’ Number
Approximate Groundwater Total Depth
Depth and Date Measured No Groundwater Encountered s 515
: Approximate Ground
Comments N 1416.87 feet, E 5791.83 feet (Plant Grid System} Shrface Elevation(ft)
— SAMPLES
= o — =
o= = - S] 9 a
S £ 18 |3 o=| S| OTHERTESTS
s £ |, é e | 5|4 MATERIAL DESCRIPTION 28| 5| and REMARKS
o @ 3¢l ® b 55|28
u olF 2| 88|a|3 =36
o WL | SILT
light olive brown, medium stiff, slightly moist,
with fine sand
SE | s i T 9 | 88 |cOL=1%
10-m I Grades with silty fine sand layer - | )
2 23 7 -200(72); CON
] ML | Sandy SILT ] 92 |-200(72); CO
light olive brown, medium dense, slightly moist, fine
L ML | Sandy SILT
5g s 23 ™ light ofive brown, stiff, moist, fine 7 14 | 96 |COL=1%
DSCD
208 4| a = Grades dark olive brown, interbedded with clay and silty sand | 14 | 97 |-200(59)
25 s 14 " Grades olive brown, layered 23
3078 5| 23 " Grades dark brown, moist, with more clay T 43 | 106 |COL=1%
Grades with some fine gravel
+17/SP-SM_ SAND with Silt |
35+ 4 7 25 ir light olive gray, medium dense, slightly moist, fine to Goa 1.200(8}
coarse, with trace fine gravel i
| Sandy SiLT ) i
40~ ‘ ‘
T Tog 16 part of the report prepared by URS for this project and should be LOG OF BORI NG
read together with the report. This summary applies only at the focation of l
| i exploratonang a s tme of ling of ecavslon, SRSUTIES Ly PROPOSED PANOCHE ENERGY CENTER
: i &i 7 focation: ion with ¢
i gg?;“’ggfﬁ?gséggd ar?e aesir?v{g:)!ifsca:ion of acKJai cogdttions encountered. | FRESNG COUNTY, CALIFORNIA
....... [ — e e e FOR: PANOCHE ENERGY CENTER LLC

FIGURE A4




Report: DMG4;  Project File: G:WESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ, Data Template:DMLAGDT  Printed: 7/16/06

1
FRESNO COUNTY, CALIFORNIA Boring SB-3
FOR: PANOCHE ENERGY CENTERLLC Sheet 2 of 2

= SAMPLES
= o _
c = o S X 8
§ ) ] .S ol T OTHER TESTS
g “é © é 8 '-g c@ MATERIAL DESCRIPTION % § 5 and REMARKS
® 9 la Bl ®© 25| >5
v o|F3 8253 =588

0E 43 olive brown, medium dense, moist, fine to medium 6 | 107

457 4 o 26 " Grades interbedded with silty fine sand and clay 117

7 CL | CLAY with sand
s dark olive brown, very stiff, moist, fine
7
s - N

| 0 s [ | 20 | 107 |-200(89)

55~ - |

60~ -

65 - B

70 - _

75 3 “j

80~ -

85+

00 :

FIGURE A-4




Report DMG4;  Project File: G:\WNESAYROJECTSWOWER PLANTWPANOCHEWRESNO.GPJ: Data Template: DMLAGDT  Printed: 7/16/06

Date(s) 06/13/06 £099ed C.Shen
Drilled By - Bori
e . ori
Drilling Hollow Stem Auger Drill Bit ng SB-4
Method SizelType Sheet 1 of 1
Dri Rig CME-85 Hammer  44p Ibs, 30-inch drop
Sampling California, SPT, Bulk Job
Method(s) ’ ’ Number
Approximate Groundwater Total Depth
Dggth e Date Measured No Groundwater Encountered Drilled (f) 315
Comments N 1346.15 feet, E 5231.88 feet (Plant Grid System) gg%;%(em%?é% S@}J&?
—_ SAMPLES
(S o - =
c o S S =
S = 5| & |e oZ| | OTHERTESTS
g £ ® _é 2 £ @ MATERIAL DESCRIPTION 2 8| £| and REMARKS
2 o 88| | & 25|25
m o2 32|63 23|80
0 77 CL | CLAY
) 7 light olive brown, medium stiff, moist
]
e
.// 7
Ealr I s U i 719 -200(96)
o
7 i
g 2| 2 Grades stiff, with silt 20 | 92 |DSCD; CON

Silty SAND
light olive brown, loose, slightly moist, fine

Silty SAND

-~ with minor interbeds of clay

Grades olive brown, loose, without clay

light olive brown, medium dense, moist, fine to medium,

Sandy CLAY
olive brown, stiff, moist, fine, with trace fine gravel

7 -200(45)
T8 | 102
14
119 | o8

40

"This log is part of the report prepared by URS for this project snd should be |
| read togetner with the repart. This summary applies only at the location of

| the exploration and at the lime of driling or excavation. Subsurface

| conditions may differ at other locations and may change al this location with

| time. Data presented are & simpfification of aclual conditions encounterad.

LOG OF BORING

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTERLLC

FIGURE A-5




Report DMG4;  Project File: GI\NESAPROJECTSPOWER PLANTWPANOCHEWRESNO.GPJ, Data Template:DMLAGDT  Printed: 7/16/06

[
Date(s) 06/14/06 Logged C.Shen |
Drilled 2 | Boring SB-5
Drilling Holiow Stem Auger Drill Bit !
Method Size/Type | Sheet 1 of 1
Dril Rig CME-85 Hammer 449 b, 30-inch drop |
S li N . Job |
Nothoa(y ~ California, SPT, Bulk Number |
Approximate Groundwater Il| Total Depth |
Dg,gth g Date Measured No Groundwater Encountered Drilied (ft) 315
Comments N 1346.15 feet, E 5412.88 feet (Plant Grid System) Approximete a‘fg’:{gg
e
— SAMPLES
= o — =
s E % 9 S
s = ] > oz T OTHER TESTS
T & R 1w MATERIAL DESCRIPTION 55| £| and REMARKS
5 S|2E| 25| 8] Q 25|25
e o i wn Co|LQ
o oz 8262 =38|6a
0 77 CL | ClAY
97y, light olive gray, stiff, moist, with fine sand
Eal W 31 i 1151 91
]
|
0E 2 2 Grades silty, with some roots T 7 | 92 iCON
Silty SAND
olive brown, medium dense, slightly moist,
fine to medium B
e s 2 4 | 102
20 B 4 15 Grades loose, with more silt and some clay 113 | 95 |[COL=2%
DSCD
ESaly I 8 Grades with a sandy silt layer 7‘ 9
hl
.
30+ |
B s 29 Grades medium dense with some clay 21 ] 98
35+ - . |
| ]
| i
40
(S Toa s ar of e épor prepared by URS for ihis project and should b | LOG OF BORING
| read together wilh the report. This summary applies only al the location of |
e gplatonsno i o e o e, S v PROPOSED PANOCHE ENERGY CENTER
jons i cati =t |
o e e b sivpicaion of Selus! congilons encounieree. FRESNO COUNTY, CALIFORNIA |
LS e EOR: PANOCHE ENERGY CEMTER LLC |

FIGURE A-6




Report DMG4; Project File: GI\NESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ; Data Template:DMLA.GDT  Printed: 7/16/06

| read together with the reporl. This surmmary applies only at the location of |
! the exploration and al the time of driling or excavation. Subsurface :
{ conditions may differ at other locations and may change at this location with |

Date(s) 06/14106 fooeed  c.shen .
Drii Drill Bit Bormg SB-6
v ing Hollow Stem Auger SherT
ethod ze/ ype Sheet 1 of 1
Drill Rig CME-85 Hammer 449 Ibs, 30-inch drop
Type Data ’
Samplin . . Job
Natod(y ~ California, SPT, Bulk Number
Approximate Groundwater Total Depth
Dggth and Date Measured No Groundwater Encountered Drilied (ft) 36.5
i Approximate Ground
Comments N 1346.15 feet, E 5589.88 feet (Plant Grid System) ngeface Elevation(ft)
- SAMPLES
= o Y
= = o S = 5
8 - 3 o o = OTHER TESTS
T £ % 2 | 5|8 MATERIAL DESCRIPTION 28| 5| and REMARKS
2 o 8l | @ 56|26
m o|F2| 88|63 =Glao
0 777 CL | CLAY
e light olive gray, medium stiff, moist, with some fine sand
/. and roots
L
" /4/’/' 3 |
B o1 s o | ot
74
oy
7,
10+ L o ) ] _
g - 23 / Grades siiff, interbedded with some clayey silt beds 11 82 -200(96)
7
Silty SAND
light olive brown, medium dense, moist, fine
e s 21 i 18| o
Sandy SILT
light olive brown, loose, moist, fine, with clay
208 .| 15 i 7 8 | 89 |-200(56) CON
2594 s 6 B s
30~ g s 28 Grades medium dense with layer of light olive brown fine o T 5 | 108
“medium sand a
CLAY
tight olive brown, stiff, moisi
SAND with Sift
35“@ 7 light olive brown, medium dense, slightly moist, fine to medium 7| 4 |.200(7)
40
f This log is part of the repont predai’ed by URS for this project and should be LOG GF BQR!NG

PROPOSED PANOCHE ENERGY CENTER

| time. Dala presented are a simplification of aclual conditions encountered. | FRESMO COUNTY, CALIFORNIA

| I

T FOR: PANQOCHE ENERGY CENTERLLC

FIGURE A-7




Report DMG4;  Project File: GIINESAWPROJECTSPOWER PLANTWANQCHEWRESNO.GPJ, Data Template:DMLA.GDT  Printed: 7/116/06

Date(s) Logged
Drilled 06/15/06 By C.Shen B . S
Driling Hlow Stem A Drill Bit oring SB-7
Method Hotlow Stem Auger Size/Type
Drill Rig Hammer . Sheet 1 of 2
Type CME-85 Data 140 1bs, 30-inch drop
Samplin N : Job
Notody ~ California, SPT, Bulk {Nu  ber
A imate Groundwater Total Depth
Depth and Date Measured No Groundwater Encountered Drilled (f) 415
. : Approximate Ground
Commenis N 1346.15 feet, E 5769.88 feet (Plant Grid System)} Striace Elevation(ft)
— SAMPLES
= o ~ =
c = . o 1) g
s £ 18 |3 0S| £| OTHERTESTS
5 £\, 22158 MATERIAL DESCRIPTION 28| | and REMARKS
2 o |a 38! 81 o o5|28
b ol 2| 32|63 =0|&o
0 | BRA o o4 CL | CLAY
;f/ light brown, medium stiff, moist, with some fine sand
SE 1| 7 r T 10| %
77
///
g 2| 2 Grades stiff with abundant hard caliche, without sand 715 | 101
CL | Sandy CLAY
light olive brown, medium stiff, moist, fine
B s 2 i 111 | 95 [coL=0
] DSCD
200, | 28 i 11 o7
| CL | CLAY
dark olive brown, siiff, moist
ML | SILT
2572 & 15 ~  dark olive brown, very stiff, moist, with trace fine sand T 4g !
!
E 6! 3 T 24 | 99 |CON
Grades medium dense, sandy
EEnlr I 14 71 SP | SAND s
Tl Ty lightgray, medium dense, moist, fine to coarse, A
i trace fine gravel R
Sandy SILT i | ;
olive brown, medium dense, moist, fine ‘
40 ‘
s Tog 1s part of (he report prepared by URS for this project and should be | LOG OF BCR!NG
| read together with the report. This summary applies only at the location of |
e sxploralon and o ne me o ing o excavelon, Y RTeCS o v PROPOSED PANOCHE ENERGY GENTER
O S 2 e :
g%}e.m[gg?a‘gfgse’ngdaare a simplification of aclual conditions encourtered. | ) FRESNO CQUNT\(’ CAL!FORN;A

B T FOR: PANOCHE ENERGY CENTERLLC

FIGURE A-8




Boring SB-7
Sheet 2 0f 2

FOR: PANOCHE ENERGY CENTERLLC

FRESNO COUNTY, CALIFORNIA

OTHERTESTS
and REMARKS

(10d) AuisuaQ

Aiq

(%) 1u8juoD
QJNISION

7

MATERIAL DESCRIPTION

sosn

Booydess

100}

Jadsmoig |

JBQUINN

SAMPLES

adAl a

() wdeg

(1t) uopeaaiy

o]
<

45—

50—

55+
60~
65
70-
75
80
85+

90

Q0/9 VL PRING  LADVINGBIeIdwe] BIRG TdD ONSIHAIHOONY LNV HIMOASLIICOUAVSINGGD Bl 10{0id YOG odey

FIGURE A-8




Report DMG4;  Project Fitle: GINESAPROJECTSPOWER PLANTWANOCHEFRESNO.GPJ; Data Template: DMLAGDT  Printed: 7/16/06

D e e e

i read logether with the report. This summary applies only st the location of |
| the exploration and al the time of drilling or excavation. Subsurface ’
i conditicns may differ at other locations and may change &t this location with
| time. Data presented are a simplification of actu

Date(s) 06/13/06 Logged ¢ ghen |
Drilled By y o
Drilling Hotlow Stem Auger Drill Bit Boring SB-8
Method Size/Type
Dl Rig CME-85 Hammer 449 js, 30-inch d Sheet 1 of 2
Type Data s, s0-incn arop
Samplin ;i : Job
Meth%d(g) California, SPT, Bulk Number
Approximate Groundwater Total Depth
ngth and Date Measured No Groundwater Encountered Drilled (ft) 5.5
. : Approximate Ground
Comments N 1294.07 feet, E 5160.57 feet (Plant Grid System) Surface Elevation(ft)
— SAMPLES
= o ~ =
c = o S xRl 8
s = - g s o= = OTHER TESTS
g 5| é e | 2|9 MATERIAL DESCRIPTION 28| 5| andREMARKS
g & 8l &l @ 5|25
o ol 2 88|58 s0|6a
0 BK-1 o CLo | CLAY .
| 77 ‘/ light olive brown, stiff, moist, with some fine sand E1(86)
]
.
77
" s L |
SE 1 2 [ 19 | 92 |-200(89)
o
AN T SILT
light olive brown, stiff, moist, fine
0@ 21 s T o | 86 |-20095)
Silty SAND
light olive byown, medium dense, slightly moist,
15—‘ E 3| - 21 ~  fine to medium, trace coarse sand s 95 lcon
0 . 21 Grades olive brown o4 94 |DSCD
25+ - Sand with Silt _
,E 5 6 light olive brown, medium dense, slightly moist, 4 ~200(11)
fine fo coarse
0m 5 25 4 1 101
SAND
olive gray, medium dense, slightly moist, fine to coarse,
35~ Z 7 28 with some fine gravel ~
40~
rfﬁ‘fo‘g; is part of thue'rﬂéﬁa}ﬁagﬁ'afed by URS for this project and should be i LOG OF BQR!NG

PROPOSED PANOCHE ENERGY CENTER

2! conditions encountered. | FRESNO COUNTY, CALIFORNIA

FOR: PANOCHE ENERGY CENTERLLC
FIGURE A-8




Report DMG4; Project File: G:NESAPROJECTSWOWER PLANTWPANOCHEWRESNO.GPJ; Data Template: DMLAGDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA Boring SB-8
FOR: PANOCHE ENERGY CENTERLLG Sheet 2 of 2

T

SAMIPLES

{pcf)

OTHER TESTS

MATERIAL DESCRIPTION and REMARKS

Elevation (ft)
1 Graphic Log

UsCs

Moisture

Content {%)

Dry

Density

& Depth ()

| Number
| Blows per

Wl Type

Grades yellowish-brown, with some clay interbeds
and abundant fine gravel

CLAY with sand
yellowish-brown, hard, moist, fine

21 -200(80)

50-1m 10 44 Grades very stiff with more fine sand

[«))
<O
1
i
S ST

80

FIGURE A-8




Report: DMG4; Project File: G WNESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ; Data Template:DMLA.GDT  Printed: 771 6/06

Date(s) Logged
Datels)  06/13/06 By C.Shen Boring SB-9
Drilling Drill Bit g
Method Hollow Stem Auger Size/Type Sheet 1 of 2
ee QO
Drill Ri Hammer n
D ;Ip . ig WCME-85 | Data 140 Ibs, 30-inch drop
Sampling  California, SPT, Bulk Job N
Method(s) 4 ' Number
Approximate Groundwater Total Depth
Dggth and Dale Measure d No Groundwater Encountered Drilled (f}) 51.5
Comments N 1294.07 feet, E 5337.57 feet (Plant Grid System) ‘S\ﬁgg’ég"é?gfﬁm?g
— SAMPLES
£ 2 <
= =
§ El .lg |2 oZ| 2| OTHERTESTS
8 | S|l e |E]|a MATERIAL DESCRIPTION 55| £| and REMARKS
& 2 le | 2 a O 54 ]
2 o 38| 8| @ 55|26
o ol|®2|22|6|9 =3|ao
0 TSV | Silty SAND
light brown, ioose, moist, fine
P - 1o
l \
10m . 17 Grades with some clay 9 | 89
SP-SMi SAND with Siit

light grayish-brown, medium dense, slightly moist, fine

5@ 3| 28 3 | 96 |COL=1%

SN | Silty SAND

light brown, medium dense, moist, fine to medium, 4
20-m ., 24 - with abundant caliche 16 | o1 |-200(18); DSCD
257 B s 22 | Grades slightly moist, interbedded, with trace of light gray 15 1107

fine to coarse sand and yellowish-brown fine sandy silt

B R

S 5 Grades ioose 10
|
|
¥m 7 24 Grades yeliowish-brown, medium dense, fine to medium, ﬁ‘ 111 97
trace clay i i
|
LML Sandy SILT 1
i yellowish-brown, dense, moist, fine, with some gravel i |
40 -
s og s part of the report prepared by URS for this project and should be ‘ LOG QF BORING
read together with the report. This summeary applies only at the jocationof
| the exploratian and at the time of drilling of excavation. Subsurface ; PROPOSED PANOCHE ENERGY CENTER
| conditions may differ al other locations and may change al this location with |
" fime. Data presented are a simpification of aclust conditions encountered. ! ERESNO COUNTY, CALl FORRNIA

e FOR: PANOCHE ENERGY CENTERLLC

FIGURE A0




Report DMG4; Project File: G \NESAPROJECTSPOWER PLANTPANOCHEWRESNO.GPY; Dafta Template: DMLAGDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA

Boring SB-9

FOR: PANOCHE ENERGY CENTER LLC Sheet 2 of 2
& SAMPLES
~— o — ey
P o] 0\0 [ %)
5§ 8| &g |3 oZ| 2| OTHERTESTS
s £, 2l g5 8 MATERIAL DESCRIPTION 28| 3| and REMARKS
D 8123|8858 25|54
40 8 36 | 10
45". 9 32 Grades dark yellowish-brown, medium dense, slightly moist, 8 | 1101-200(23)
| trace clay layers, without gravel 1
! ,
ML SIT
yellowish-brown, dense, moist, trace fine sand
5@ 0| a2 i h 16& |
1 ?
Bl
55+ - - ! |
|
60~ -
.
.
- i ] |
1 &
.
|
70+ - ‘
75~ . 1 |
- o
| j
|| ]
b
1 |
80~ ] .
ll ; |
i |
o
o
o
| i
8> T
Lo
b
o
90- : :

FIGURE A-10




Report DMG4; Project File: GINESAPROJECTSWOWER PLANTWANOCHEWRESNO.GPJ, Data Template:DMLAGDT  Printed: 7/16/06

Date(s) 06/13/06 Logged ¢ ghen
Drilled By i -
Drilling Hotlow Stern Auger Drill Bit Boring SB-10
Method cliow Stem Aug Size/Type
AR T p—— - Sheet 1 of 2
T;'p o g CME-85 Data 440 lbs, 30-inch drop
Samplin ; : Job
Notary ~ California, SPT, Bulk Number
Approximate Groundwater Total Depth
Dggth e Dats Measured No Groundwater Encountered Drilled (ff) 51.5
: Approximate Ground
Comments N 1294.07 fest, E 5519.57 feet (Plant Grid System) Surface Elevation(it)
— SAMPLES
= g )
§ £ g |3 S| $| OTHERTESTS
s £\, 8| 2.|%518 MATERIAL DESCRIPTION 28| Z| and REMARKS
2 2lg 58! 1 @ 55|26
b o> 2 52|63 =G|ao
o | A BK-1 ML | Sandy SILT
| / light brown, loose, moist, fine 1 COMP
5 1] 12 " T 9 | 88 |-200(84)
104 B2 15 | Grades with interbedded light gray fine to coarse o8 91
sand layers
&l 8P SAND
light olive brown, medium dense, dry, fine to medium
g s a " 7 2 | 101 |coL=1
ML | SILT
yellowish-brown, stiff, moist, trace roots ansd caliche
g 4 i | 17 | 102 DSCD
25— 2 C - =37
5 10 14 LL=37; Pi=21
L7 CL - CLAY -200(57)
light brown, stiff, moist, with abundant caliche,
7 interbedded with fine sand layer
E s 4 - 8
; SAND 100
light olive brown, medium dense, maisi,
fine {o coarse
¥z 7 " Grades with coarse gravel to 1-inch 75
|
40
s iog s part of the repor prepared by URS For ihis roject and should be | i-@@ GF BQREN@
; d logether with the report. This summary applies only at the location of |
| the exploration and al the time of driling or excavation. Subsurface ) ?RQPQSED PANQCHE ENERGY CE&"{E;{
| conditions may differ at other locations and may change at this location with

time. Data presented are 2 simplification of aclual conditions encountered. FRESNO COUNTY, CALIFORNIA
IR ‘ FOR: PANOCHE ENERGY CENTER LLC

FIGURE A-11




Report DMG4;  Project File: GIWESAPROJECTSPOWER PLANTP ANOCHEWRESNO.GPS, Dala Template DMLAGDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA

Boring SB-10

FOR: PANOCHE ENERGY CENTERLLC Sheet 2 of 2
— SAMPLES
= ™ =
o = . < = Q
S = . g 3‘ oz = OTHER TESTS
s £ é e |58 MATERIAL DESCRIPTION 28| 5| and REMARKS
L& o la 6 D= =
w o2 2825 3 =3|58
40T | sol Grades dense, with more siit and less gravel 5 | 106{-200(13)
SILT
yellowish-brown, very siiff, moist, with some fine sand
451 o | 19 i 710
iﬁ
i cL CLAY
1 e/ l!ght brown, hard, slightly moist, with abundant
50«. 10 45 // - light gray caliche * 16 | 108
! i
55+ - .
60 - =
i i
i
655~ -
70~ - -
75+ - - ‘
80 ~ -
85 : i
90~

FIGURE A-11




Report: DMG4,  Projct Fite: GNESAPROJECTSWOWER PLANTPANOCHEFRESNO.GPJ, Data Template DMLA.GDT  Printed: 7/16/06

Date(s) Logged }
Diled___ 0% TR Boring SB-11
Drilling H Stem A Drill Bit g =
Method oliow Stem Auger Size/Type Sheet 1 of 2
%g:emg CME-85 Hammer 140 ibs, 30-inch drop
Samplitg, California, SPT, Bulk b ber
Al imate GroundwéféF Total Depth
Dggggxé’;?g S ot Moasured No Groundwater Encountered Drilled (ft) 51.5
: Approximate Ground
Comments N 1294.07 feet, E 5704.07 feet (Plant Grid System) Surface Elevation(it)
= SAMPLES
= o G
c . 9 g 2
§ & -] d ol E OTHER TESTS
T £ é 2 _| 5|8 MATERIAL DESCRIPTION 28| §| andREMARKS
O o> 2 a2 61 5 So|5o
0 777 CL | CLAY with sand
e light gray, medium stiff, moist, fine, roots
7 i
s,
77
| /"'i//ﬁ L _
L BRI 77 12 | 91 |LL=3% Pi=14
/ - -200(80)
74
10+ 7 . - .
B 2 % s Grades stiff, silty, without roots 18 | 98
/ CH | CLay
/ light gray, stiff, moist
SE s 2 / i 7 23 | 83 |LL=59; PI=36
% CON
0@ 4] w0 % Grades with less silt, laminated 712 | o8 |psco
/ ML/ICL| Clayey SILT to Silty CLAY
’//' olive brown, stiff, moist, trace fine sand and caliche
25792 5| 1 i 7 18 -200(59)
g
o
CTRD ST
olive brown, stiff, moist, with fine gravel, caliche,
| trace fine sand ’ !
B 6| 25 13 | 108 |COL=1%
: SP-SMI SAND with silt
: light olive gray, medium dense, moist, fine 1o coarse
Bz 7| 2 " 4 -200(8)
40
TThis fog s part of the report prepared by URS for this project and should be | LSG QF BOR;N@
| read togelher with the report. This summary applies only at the jocstion of |
e e B e o o oo it PROPOSED PANOCHE ENERGY CENTER
i it i e ath may E 3
{‘ E?:eénggtsargfgse‘ngc?a% ae;mpséﬁcahon of acfual cogdizions encouniersd. i FRESNO CQUNW, CALIFORNIA
b e T ' FOR: PANOCHE ENERGY CENTER LLC

FIGURE A~12




Report DMG4: Praject File: GINESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ; Data Template DMLAGDT  Printed: 7/16/08

ERESNO COUNTY, CALIFORNIA

Boring SB-11

FOR: PANOCHE ENERGY CENTERLLC Sheet 2 of 2
— SAMPLES
e o —_
c = o S X2
s £ 18 |3 oZ| | OTHERTESTS
T £ | é 2 |58 MATERIAL DESCRIPTION 28| 4| and REMARKS
® o la 2o 81 & 5626
W i‘(}f—’% 2| 6| D So|6o
L BE 33 oA 8 | 108 |LL=NA, Pi=NA
ST ML L Sandy SILT
olive brown, medium dense, moist, fine,
trace fine gravel and caliche
Iz o i 710 -200(73)
ML | OSILT
olive brown, very stiff, moist, with some fine sand |
|
/ CL | CLAY
50 0| 33 7 ~ olive brown, very stiff o hard, moist, 1ozt o7
y 5 with some fine sand
55+ - .
i
60~ - AJ |
i
4
65 - B
70 - -1
i
75 r -
b
80—
|
i
|
b
85~ - . l
L
I
90- " "

FIGURE A-12




Report DMG4;  Project File: GINESAPROJECTSIPOWER PLANTWANOCHEWRESNO.GPJ; Data Templale:DMLA.GDT  Printed: 7/16/06

Date(s) 06/13/06 Logged G shen
Drilled By N N
Drill Dril Bit Boring SB-12
Mgt;\%% Hollow Stem Auger SizeType
Drill Rig ' Hammer : Sheet 1 of 2
Type CME-85 Data 140 ibs, 30-inch drop
Samplin " ; Job
ey ~ Caltfornia, SPT, Bulk Number
roximate Groundwater iy Total Depth
éggth and Date Measured No Groundwater Encountered Drilled (ft) 61.5
) : Approximate Ground
Comments N 1218.28 feet, E 5232.88 feet (Plant Grid System) Surface Elevation(f)
— SAMPLES
= o g e
s £ 5 | 3 S
g = |8 |3 0S| £| OTHERTESTS
s & 2 @ 1w MATERIAL DESCRIPTION 28l S| andREMARKS
5 SIRE| 28| 8| Q gl 2
sl [=] - w Qo0
woelrz a®| o] > =3laa
M ;?" CL | CLAY
‘{i " light grayish brown, stiff, moist, with silt interbeds
&\j
o1 I - 711 8o
Siity SAND
light brown, loose, moist, fine
1072 2 8 i 17
e s 25 Grades medium dense with some clay, trace caliche 8 | 90 |CON
by 11 Grades with light brown siity clay interbeds 14
g 5| 32 Grades olive brown, moist, fine to medium 7 o | 98 |DSCD
309G 6| 4 B 19
—__Grades with gravel -
SAND to GRAVEL
light grayish-brown, medium dense, moisi,
35 fine to coarse sand and gravel up io 2-inches -
Ml I 36 14 | 101
SAND
light olive gray, medium dense, moist, fine o coarse
4
Fheiog | ,g'gg;?”o"f’ﬁg}gédﬁ’;?e;{ared by URS for this project and should be | LQG QF BGR} NG
i read (o@e!her with the report. This summary applies only at the focation of H
| the exploration and at the time of drifling or excavation, Subsurface i PROPOSED PANOCHE ENERGY CENTER
conditions may differ at other locations and may change &t this location with |
time. Data presented are a simplification of aciual conditions sncouniered. | FRESNO COUNTY, CALIFORNIA
USSR FOR: PANOCHE ENERGY CENTER LLC

FIGURE A-13




Report DMG4;  Project File; GINESAPROJECTSPOWER PLANTWANOCHEFRESNO.GPY, Dala Templale:DMLA.GDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA

Boring SB-12

FOR: PANOCHE ENERGY CENTERLLC Sheet20f2
o SAMPLES
= o N
s = 5 | 3 S
S = -l 2 5 oz| | OTHERTESTS
s =1, 82 |53 MATERIAL DESCRIPTION 28| Z| and REMARKS
2 2125285 ¢2 85|25
O o>z a2|6| > p-felfata
40 é s 25 : 4
Sandy CLAY
yellowish-brown, very stiff, moist, fine, with silt
47 o | s i 1 13 | 108
CLAY
light yellowish-brown, very stiff, moist,
with abundant white caliche ]
50+ 10 30 21
S5~ 4 11 15 Grades yellowish-brown, trace fine sand, sticky 7
Silty SAND
clive brown, dense, moist, fine to medium, trace clay
60 - n
83
@ SAND
light olive gray, very dense, moist, fine o coarse
85 - _
70~ r N
75+ ~ B
80 r -
85~ 1
90 ’

FIGURE A-13




Report DMG4; Project File: GINESAPROJECTSPOWER PLANTWPANOCHEWRESNO.GPJ, Data Template:DMLA.GDT  Printed: 7/15/08

Date(s) 06/14/06 t9eed  c.shen .
- : T Boring SB-13
Drilling Drili Bit
Method Hollow Stem Auger Size/Type
SR ' rsw—— - Sheet 1 of 2
Type CME85 Data 140 Ibs, 30-inch drop ,
S fin . . Job
Mae%%é(g) California, SPT, Bulk Nomber
Approximate Groundwater Total Depth
Dg;p){h and Date Measured No Groundwater Encountered Driiled {fi) 61.5
. Approximate Ground
Comments N 1218.28 feet, E 5411.38 feet (Plant Grid System) SS Hace Elevation(ft)
— SAMPLES
= =) —_
e = L_ © R 2
s £ .18 |3 o] S| OTHERTESTS
s =21, 82 158 MATERIAL DESCRIPTION 28| 3| and REMARKS
o o|g 38| | @ 35|25
oW oz 8863 =3|&8a
ST 777 CL | CLAY
1 !\ // light ofive gray, medium stiff, moist, with some fine sand EN78)
| 7 and roots
S
7
STE 1| 12 %/ 11 | 92 |LL=31; PI=16
/f-//
7 //
L
ML | Sandy SILT
light olive brown, loose, dry, fine
0@ 2| s i 17 -200(72)
15+ - -1
3 25 5 L=1%
B Silty SAND % ggCD ’
light olive brown, medium dense, slighlly moist,
fine to medium
CLAY
20— | light olive brown, very stiff, dry, with silty sand seam _
4 4 18 24 -200(99}
Silty SAND
clive brown, medium dense, moist, fine to medium,
with some clay, trace gravel
2%m 5| 2 i 75 | 100
Clayey SAND
olive brown, medium dense, moist, fine to medium,
with some clay, frace gravel |
ERly 12 13
35- N - SAND -
E v 21 dark olive brown, medium dense, moisi, fine to coarse, 4 116 |D8CD
with abundant gravel !
1
Clayey SAND
40 Y

e

read together wil
i the exploration an
| conditions may di
| time. Date presented ar

red by URS for this project and shouid be |

This log Is part of the report prepal t
summary applies only ai the location of

th the report. This :
d at the time of driling or excavation. Subsurface :
fer at other locations and may change at this location with

mplification of actual conditions encoun ]

LOG OF BORING

PROPOSED PANOCHE ENERGY CENTER
FRESMNO COUNTY, CALIFORNIA

. FOR: PANOCHE ENERGY CENTER LLC

FIGURE A-14




Reporl: DMG4;  Projct File; GINESAPROJECTSWOWER PLANTWPANOCHEVRESNO.GPJ, Data TemplaieDMLAGDT  Printed: 7A6/08

FRESNO COUNTY, CALIFORNIA Boring SB-13
FOR: PANOCHE ENERGY CENTERLLC Sheet 2 0of 2
— SAMPLES
= o P
o e [ < O\Q 8_
5 S |8 j oz T OTHER TESTS
s £ é e | 2|9 MATERIAL DESCRIPTION 28| %| and REMARKS
L 9 la £ ® B3E| =5
m ol> 32| 82|63 =8l&8a8
4025 18 [t olive brown, medium dense, moist, fine to medium | 10
SILT
olive brown, very stiff, moist, with abundant caliche
5B 9| 10 | 108
CLAY
olive brown, hard, moist, sticky
509 10| s 12
SILT
olive brown, very siiff, moist, sticky
552 11| 2 h
SAND with Silt
| olive gray, very dense, moist, fine o medium, |
trace gravel B
802 2 69 ‘
i
65 4
70~ -
757 J |
1 E
80~ g
i !
! :
L
85+ _ Q
Pl
9 1 !

FIGURE A-14




Report: DMG4:  Project File: GI\NESAPROJECTSWPOWER PLANTWANOCHEFRESNO.GPJ;  Data Template:DMLAGDT  Printed: 7/18/06

Date(s) 06/14/06 Logged  ¢.shen
Drilled By i .
o e Boring SB-14
ag“"%% Hollow Stem Auger Size/Type Sheet 1 of 2
est’ o
Drilt Ri Hammer r
T;!p ] ig CME-85 Data 440 ibs, 30-inch drop |
iH " " Job
ﬁ%ﬁ%&fig) California, SPT, Bulk Number
Approximate Groundwater Total Depth
Dggth and Date Measured No Groundwater Encountered Drilled (ft) €8.5
Comments N 1218.28 feet, E 5590.38 feet (Plant Grid System) éﬁ?f?é‘é"%?é%fﬁ?&?g
. SAMPLES
) o _ =
s = o _OJ o )
s = 12 3 o= S OTHER TESTS
T £ Sl a || g MATERIAL DESCRIPTION 28! £| and REMARKS
5 £ €| 25| 8| Q 22| @
- (=] o (9] O L0
o ol 2 &2 6|3 sG|&o
0 TTT SM | Silty SAND
light olive brown, loose, dry, fine, trace clay
Ealr I 3 B 17
g - 28 Grades silty, with more clay T8 | 88 |-200(75)
5@ s 7 Grades with layer of coarse sand, less clay R
CL | CLAY
olive gray, stiff, slightly moist, with caliche, fine sand,
and gravel R
| 4 23 | 89 |-200(81); DSCD
25 s 9 Grades dark olive gray, medium stiff, moist 21
ML SILT
dark clive brown, stiff, moist, with caliche,
| trace fine sand B
0@ 5| 15 | 110

Silty SAND
gray, medium dense, slightly moist, fine io coarse,

~ - with some gravel
" B g 9 -200(22)
ML . Sandy SILT |
40 olive hrown medium dense_maist_fin ;
“¥is Tog 15 parl of e report prepared by URS for this project and should be | LOG OF BORING
read logether with the report. This summary applies only al the location of i
i the exploration and at the time of drilling or excavation. Subsurface o ?R@?OSE& PANOCHE ENERGY CEN?E&
. conditions may differ at other locations and may change at this location wilh |
| tme. Data présented are a simplification of actual conditions encountered. FRESNO COUNTY, CALIFORNIA

e ' ' FOR: PANOCHE ENERGY CENTERLLC

FIGURE A-15




Report: DMG4;  Project File: G:WESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ;  Data Template: DMLAGDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA

Boring SB-14

EOR: PANOCHE ENERGY CENTERLLC Sheet20f 2
. SAMPLES
= o _ e
[ = - 3 3 5
s <= -1 g S oz = OCTHER TESTS
g 5| é e |58 MATERIAL DESCRIPTION 28| | and REMARKS
2 & ig z2el &1 & B85 =5
b o> 2| 526> =S8|aa
T 5 7 1108
45E 9| 25 B 12
ML sILT
50@ 10 53 ™ olive brown, very stiff, slightly moist, trace fine sand T 24 | 96 |-200(91)
5574 41 22 Grades with more clay o7
Silty SAND
olive brown, dense, moist, fine to medium
60 B 12 5 - with some gravel 742
1
SAND
fight grayish-brown, dense, moist, fine lo coarse,
with some gravel
851 13 53 5
70 -
75~ - i
80 - N
85- |

FIGURE A-15




Report DMG4:  Project File: GI\NESAPROJECTSWOWER PLANTWANOCHEVRESNO.GPS, Data Template:DMLAGDT  Printed: 7/16/06

Date(s) 06/15/06 Logged ¢ spen

Drilled By . .

Drilf Drill Bit Boring SB-15
Mothod Holiow Stem Auger Serype

Drilt Rig Hammer R Sheet 1 of 2
Type CME-85 Data 140 ibs, 30-inch drop

Samplin : : Job

Meth%d(g) California, SPT, Bulk Namber

Approximate Groundwater Tolal Depth

Dggth and Daie Measured No Groundwater Encountered Drilied (ft) 545

Approximate Ground

Comments N 1218.28 feet, E 5771.13 feet (Plant Grid System) Surface Elevation(ft}
- SAMPLES
= > P
[ = . 3 ey 5
s = - > oz| | OTHERTESTS
T £, é 2 _| 2|9 MATERIAL DESCRIPTION 28| Z| andREMARKS
o olg 581 8| @ 85|25
i o }Z’ é o L1 3 o 28 Dg
0 7771 CL | CLAY
//{ light grayish-brown, stiff, moist, with some fine sand
&7
o
//j;’;/ | .|
@ | e 13| %
/ CH | CLAY
/ light grayish-brown, stiff, moist
@ 2 2 % Grades with abundant caliche 118 LL=55; Pl=34
e s 2 % Grades with more silt and fine sand T 6 | 93 COL=1%
20’{2 4 17 é Grades dark olive gray, moist, laminated 21 LL=45; P|=25
] ML | SILT
olive gray, very stiff, slightly moist, with some fine sand
25E s 25 Grades siiff, moist, with abundant caliche 22 1 98
30- N
8 10 Grades dark olive gray, interbedded with fine sandy silt j 14
Siity SAND
grayish-brejwa, loose to medium dense, moist,
35— B - 19 - fine to medium 7 102
Grades with coarse sand
40

{ This log is part of the report pre
| read together with the report.
1 the exploration and at the time of
| conditions may differ at other

% time. Data presented are 8 5

ared by URS for this project and should be |
his sumimary applies only at the location of

drilling or excavation. Subsurface |
Incations and may change at this focation wilh |
impiification of actual conditions encountered.

LOG OF BORING

PROPOSED PANOCHE ENERGY CENTER
1 FRESNO COUNTY, CALIFORNIA

FOR: PAMOCHE ENERGY CENTERLLC

FIGURE A-18




Report DMG4;  Project File: GINESAPROJECTSWPOWER PLANTWANOCHEWRESNO.GPJ, Data Template: DMLA.GDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTER LLC

Boring SB-15
Sheet20f 2

SAMPLES

Elevation (ft)

foot

USsCs

MATERIAL DESCRIPTION

Content (%)

Moisture
Dry

{pch

Density

OTHER TESTS
and REMARKS

& Depth (ft)
i~ Type

45+

50+

! Number

10

_.| Blows per

o

42

37

»1 Graphic Log

Grades olive brown, medium dense, with more silt

w

- CLAY

olive brown, very stiff, moist, with some caliche

Grades hard with trace fine sand

28

22

94

55+

60+

65

70+

75—

80—

85—

o0

FIGURE A-18




Report, DMG4;  Project File: GI\NESAPROJECTS\POWER PLANTWANOCHEWRESNO.GP., Data TemplaleDMLA.GDT  Printed: 7/16/08

Date(s) 06/13/06 Logged  ¢.shen
Drilled By ’ .

s i Boring SB-16
Drilling rill Bit
Method Hollow Stemn Auger Size/Type
Drill Ri Hammer . Sheet 1 of 1
Type 2 CME-85 Data 140 lbs, 30-inch drop

fi : . Job

vampiind,  California, SPT, Bulk Job
Approximate Groundwater ; Total Depth
D’é@m and Date Measured No Groundwater Encountered Drilled (ft) 315

Approximate Ground

Comments N 1068.91 feet, E 5272.66 feet (Plant Grid System) Surface Elevation(ft)
— SAMPLES
E o — G
i . s = 5]
s = - g 5‘ x| = OTHER TESTS
s £ 2l e =l ) MATERIAL DESCRIPTION 25| %| and REMARKS
2 |2 El g8l 8|3 2|2
i oz 586> so|6a
0 T SM | Silty SAND
\ light brown, loose, moist, fine
ii\!
55 1 s i BIEY
SM | Silty SAND
light brown, medium dense, moist, fine, with some gray clay
g 2| 2 i 7 | 88 |-200(46); PERM
SM | Silty SAND
brown, loose, moist, fine
5@ s 7 I

ML | SILT with sand
light brown, loose, moist, fine

14 | 88 |-200(73); PERM

Silty SAND
light brown, medium dense, moist, fine

25*[2

12

- SAND with Silt

light brown, medium dense, moist, fine to medium

11 | 100 PERM

357

40

This tog is part of the reporl prepared by URS for this project and should be }
i read togather with the report. This summary applies only at the logation of

i the exploration and at the time of driing or excavation. Subsurface !
| conditions may differ at other locations and may change at this location with |

| fime. Data présented are a simplification of aciual conditions encountered.

LOG OF BORING

PROPOSED PANOCHE ENERGY CENTER
FRESNO COURNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTERLLC

FIGURE A-17




Report DMG4; Project File: GINESAPRGJECTSPOWER PLANTWANOCHEWRESNO.GPY, Data Template:DMLA.GDT  Printed: 7/16/08

Date(s) 06/13/06 kogged  c.shen .
Drilling Drill Bi Boring SB-17
Method Hollow Stem Auger Size/Type Sheet 1 of 1
o ee v}
Dril Rig CME-85 Hammer 449 fbs, 30-inch drop
yemping, California, SPT, Bulk 20 er
Al imate Groundwater Total Depth
D@%?ﬁxén S Bate Measured No Groundwater Encountered Drilled (f) 31.5
: Approximate Ground
Comments N 1070.91 feet, E 5515.93 feet (Plant Grid System) Surface Elevation(ft)
— SAMPLES
S [=) — =
s = . 3 > -
S = - g s oz | OTHER TESTS
x g ® é 2 £ 8 MATERIAL DESCRIPTION 2 8| %| and REMARKS
L 9o 381 8| & 55|26
m ol|> 2 s8|6] 9 p-{o fatal
0 ML | Sandy SILT
light ofive brown, loose, moist, fine, with some roots
Salr I 4 B 7o
T ML+ ST
light olive gray, stiff, moist, with some roots
10 r -
B - 33 11 91 |-200(89)
SM | Silty SAND !
light olive gray, medium dense, moist, fine to medium }
o] b -
15 3 14 7
ML | Sandy SILT
olive gray, medium dense, slightly moist, with some roots
008 4 2 - andcaliche 741 | 91 |-200(81)
25 - N
4 SAND 6
olive gray, medium dense, moist, fine to medium
m " T | o7
35+ ~ I
40
[TrieTog T e o the resor prepared by URS for Ihis project and should be | LOG OF BORING
i read io?;eme,r with the report. This summary applies only at the iocation of |
| the exploration and 2l the lime of driling or excavation, Subsurface o PROPOSED PANCQCHE ENERGY CENTER
| conditions mav differ at ather locations and may change at this location with ¢
i time. Data presented are 2 simplification of acfual conditions encourtered. FRESNO COUNTY, CALIFORMIA
e T B FOR: PANOCHE ENERGY CENTER LLG

FIGURE A~18




Report: DMG4; Projgct Fite: G:NESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ; Data Template:DMLA.GDT  Printed: 7/1 8/06

Da’iér(v;) 06/44/06 Logged C.8hen
Drifled By - | .
T . e Boring SB-18
Method oliow Stern Auger Size/Type )
—— riom— Sheet 1 of 1
?;ge Rig CME-85 Data 140 ibs, 30-inch drop ;
Sampling California, SPT, Bulk DN%‘fnber
Al imate Groundwaier Total Depth
D‘;%ngénd Daie Measured No Groundwater Encountered Drilled (ftp) 31.5
et A ; Approximate Ground
Comments N 1'3 f?.48 feet, E 5607.23 feet (Plant Grid System) Surface Elevation(ft)
— SAMPLES
= =] G R
g = . Q = 8
S = 1 g ° ozl T OTHER TESTS
5 21,8 2.15]3 MATERIAL DESCRIPTION 28| 5| and REMARKS
L 9 la 38| 81 @ 85|26
O ol Z| a8 o] 3 =3|ao
0 VES 7771 CL | Sandy CLAY
%] light olive gray, medium stiff, moist, fine, with caliche layers
58 ) n i 7 8 | 96 |-200(55)
g . 8 [ Grades stiff with some roots “ 22 | 84 |DSCD
“
AR T SIT
light olive brown, medium stiff, moist, with some fine sand,
caliche, and iron oxide stains |
g 3| 2 16 | 90 |-200(89)
W0 o4 20 Grades laminated 111 102
25‘5 5 7 Grades medium stiff, interbedded with fine to madium 13 ‘-200{47}
1 sandy silt layers
ML+ Sendy SILT
olive brown, loose, moist, fine to medium i
with clay, caliche, and gravel fragments § |
0@ 5| 17 | 11 108|cOL=1%
35- - -
40 i
\’"ﬁ;’:c’;g’ﬁéﬂ?‘zﬁé}é&b’i prepared by URS for this project and should be : LQG QF BORiNG
| read together with the report. This summary applies only at the location of |
E the exploration and &t the time of drilling or excavation. Subsurface ‘ pRGPQSED FANQCﬁE ENERGY CENTER
| conditions may differ at other locations and may change at this location with |
time. Data presenled are a simplification of aclual conditions encountersd. | FRESNQ COU%\;W, CALIFORNIA
( " e FOR: PANOCHE ENERGY CENTER LLC

FIGURE A-19




Report DMG4; Project File: GINESAPROJECTSPOWER PLANTPANOCHEWRESNO.GPS, Data TemplateDMLAGDT  Printed: 7116/06

T
Date(s) 06/15/06 ko9ged  c.shen N .
Dril Dril Bit Boring SB-19
Mgt;\%% Hollow Stem Auger Size/Type
Drill Rig Hammer ] Sheet 1 of 2
Type CME-85 Data 140 ibs, 30-inch drop
Sampling ; : Job
Method(s) California, SPT, Bulk Number
Approximate Groundwater Total Depth
Dopth and Date Measured No Groundwater Encountered Drilled (i) 51.5
R Approximate Ground
Comments N 1070.92 feet, E 5785.88 feet (Plant Grid System)} Surface Elevation(ft)
— SAMPLES
= o o
< Q [ S °€ 8
s = 12 o o=t T OTHER TESTS
s 5|, é e | S| 8 MATERIAL DESCRIPTION 28| | and REMARKS
@ D I s k= © @ el g >%
O ol 2| a® &5 =3|8a
TR Z N . _
‘\ s mottied light gray and brown, stiff, dry, with some roots
| 7
oy
i )
5 s _
1| 24 | 83 |-200(97)
,»// /’7/
7
ey 23 b ; Grades very stiff with more silt and caliche 18
/,,r‘ g
Y
7
& ML | SILT
light olive brown, very stiff, moist, with fine sand
5Em 3| 48 T 42 | 90 |-200(90)
2072 4 18 Grades with more sand -
L4 G| CLAY
i dark ofive brown, very stiff, moist
s
5 L -
5 -
31 7z
E s AT ST 20 | 104
olive brown, stiff, moist, with fine sand
307 £ s 25 Grades dark olive brown, very stiff with more caliche, 115
without sand
SAND with silt
ofive brown, dense, moist, fine
3m 7 e T4 | 118|-2008)
x ‘;

40

T e o aes oy U o T S T

read together with the report, This summary applies only at the location of
| the exploration and al the time of drifling or excavation. Subsuriace -
| conditions may differ at other locations and may change al this location with
i time. Data presented are & simptification of aclual condilions encounterec.

LOG OF BORING

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTERLLC

FIGURE A-20




Report DMG4;  Projct File: GI\WNESAPROJECTSWOWER PLANTWANOCHE¥WRESNO.GPS: Data Template DMLAGDT  Printed: 7/1 6/08

FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTERLLC

Boring SB-19
Sheet20f2

SAMPLES

Elevation (ft)
Blows per

foot
UsCs

Type
Graphic Log

& Depth (ft)

MATERIAL DESCRIPTION

Moisture

Content (%)

Dry

{pch)

OTHERTESTS
and REMARKS

Density

o Number

®

Grades fine to medium, with clay

[{o]

11

CLAY

brown, hard, moist, with some fine sand

22

105

B0+ -

75

80~

FIGURE A-20




Report: OMG4;  Project File: GINESAVPROJECTSPOWER PLANTWANOCHEFRESNO.GPJ;  Data Template:DMLAGDT  Printed: 7116/06

Date(s) 06/15/06 Logged C.Shen
Drilled By . .
ut ST Boring SB-20
Drilling Hollow Stem Auger o
Method Size/Type Sheet 1 of 2
D g CME-85 Hammer 449 s, 30-inch drop
Sampling  galifornia, SPT, Bulk Jab
Method(s) : : Number
Approximate Groundwater Total Depth
Donth and Date Measured No Groundwater Encountered Drilled (ft) 56.5
Comments N 1103.20 feet, E 5330.90 feet (Plant Grid System) gggfge'”é?;% fﬁ?&%‘f
— SAMPLES
= o = €
e = 1 8 > ez T OTHER TESTS
g ﬁ © é @ '-g_ (8 MATERIAL DESCRIPTION % § Z1  and REMARKS
@ Q o > s © B 3 g L>_‘GC>
o o2 af 6| > 234180
iR 771 CL | CLAY with sand
\ [« light olive gray, stiff, moist, fine, with roots and slightly porous COMP
J §{
558 1| = 15 | 93 |-200(81)

1012 2 34 Grades hard with caliche and traces of interbedded sand 15
e s s " Grades without caliche 77 | 99 |-200086)
2018 4 21 "~ Grades very stiff, ofive brown, moist, with minor 123
interbeds of silty fine sand and clayey silt ]
2%E 5| " Grades brown, interbedded with light olive brown silt 125 o8
ML L Sandy SILT
olive brown to brown, very stiff, moist, fine, with some
~ caliche | !
2 s | 2 20 -200(66)
35+ . - -
40 — Q
g v 5P SAND 27 5
light gray, medium dense, fine lo coarse,
frace fine gravel, silty clay seam
ML | Sandy SILT |
40
[ This IEéEEéEBf the reéo_rf prepared by URS for this project and should be | LQ@ GF BGR?NQ
| read logether with the reporl. This summary applies only at the location of |
. the exploration and at the time of driling or excavation. Subsurizce : PROPOSED PANOCHE ENERGY CENTER
¢ conditions may differ at olher iocations and may change al this location v
| time. Data presented are a simpiification of ac{ual conditions encountered. FRESND COUNTY, CALIFORNIA

A FOR: PANOCHE ENERGY CENTER LLC
FIGURE A-21




Report DMG4; Project File: GIWESAPROJECTSPOWER PLANTWANOCHEWRESNO.GPJ, Data Templale:DMLAGDT  Printed: 7/16/06

FRESNO COUNTY, CALIFORNIA

Boring SB-20

FOR: PANOCHE ENERGY CENTER LLC Sheet20of 2
s SAMPLES
= o — &
o e . Q °\° 3
g = | & ,‘_‘) ol 2 OTHER TESTS
S 2l @ 1l w MATERIAL DESCRIPTION 28| £| and REMARKS
& ®|18 el 28| 8! 3 22| 8
O o> 2| 59 6| 2 20180
4073 26 olive brown, medium dense, moist, fine to medium, 7
with some clay
45E 4 37 Grades with fine sand T 23| 98
L ML+ SILT
dark ofive brown, hard, moist, trace caliche and
fine sand R
5074 10| s 18
55”@ 11 36 Grades with more fine to medium sand Tl 24
60— = _
65+ - A
70+ = i
75 - -
i
80— _
85+
90~

FIGURE A-21




APPENDIX B
LABORATORY TESTING



LABORATORY TESTING

B.1 GENERAL

Laboratory tests were performed on selected representative samples as an aid in
classifying the soils and to evaluate the physical properties of the soils affecting
foundation design and construction procedures. Tests performed are indicated on the
Logs of Borings. A description of the laboratory testing program is presented below.

B.2 MOISTURE AND DENSITY TESTS

Moisture content and density tests were performed on a number of samples recovered
from the borings. The results of these tests were used to compute existing soil
overburden pressures, to correlate strength and compressibility data from tested samples
with those not tested, and to aid in evaluating soil properties. The tests were performed in
accordance with ASTM Test Methods D-2937 and D-2216, respectively. The results of
these tests are shown on the Logs of Borings.

B.3 ATTERBERG LIMTS

Atterberg Limits tests were performed to aid in classification and to evaluate the
plasticity characteristics of fine-grained materials encountered at the site. These tests
were performed in accordance with ASTM Test Method D-4318. The results of these
tests are summarized on the Logs of Borings and summarized in Figure B-1.

B.4 SIEVE ANALYSIS

Percent passing No. 200 sieve and full grain size sieve (2 inch to No. 200 sieve) tests
were performed on selected samples of soils encountered at the site. These tests were
performed to evaluate the gradation characteristics of the soils and to aid in their
classification. The tests were performed in accordance with ASTM Test Methods D-1140
and D-698, respectively. The results are shown on the Logs of Borings.



B.5 DIRECT SHEAR TESTS

Consolidated-drained (saturated) direct shear tests were performed on selected
undisturbed samples to evaluate shear strength parameters of the site soils. The direct
shear tests were performed in accordance with ASTM Test Method D-3080. The results
of these tests are presented in Figures B-2 through B-17.

B.6 PERMEABILITY TESTS

Permeability tests (hydraulic conductivity) were performed to determine the permeability
of representative soils within the upper strata of the site. These tests were performed in
accordance with ASTM Test Method D-5084. The test results are presented on Figures
B-18 through B-20.

B.7 CONSOLIDATION

One-dimensional consolidation tests were performed on representative samples of the
fine-grained soils to evaluate the compressibility characteristics of the site soils. These
tests were preformed in accordance with ASTM Test Method D-2435. The consolidation
test results are presented on Figures B-21 through B-28.

B.8 COMPACTION

Compaction tests were performed on representative bulk samples of the onsite surficial
soils to evaluate the maximum dry density and optimum moisture content of the soils.
The tests were performed in accordance with ASTM Test Method D-1557. Results of the
compaction tests are presented in Figures B-29 through B-31.
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SHEAR STRESS (psf)

8000

7000

8000

5000

4000

3000

2000

1000

L . STRENGTH PARAMETERS |
@=31° .
- C = 200 psf
-~ O
- @
L fo
B - Final Moisture Content (%o} 2
i Final Dry Density {pch 85
s =
[ T TS N | [ ] S B i
0 1000 2000 3000 4000 5000 6000 7000 8000
NORMAL STRESS (ps)
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. {1 RATE {infmin) STRESS {psh) |STRESS (psh
< 1000 818
B-1 3 15 0.010 O 2000 1380
O 4000 2604

Sampla Description: Yellowish-brown Sitty SAND (SM)

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTERLLC

e
)




SHEAR STRESS (psh

8000

7000

6000

5000

4000

3600

2000

1060

i

- STRENGTH PARAMETERS%

[N R R |

@G=33° —
C = 150 psf

[ A R S |

LU R B

[N I

T

| A R S

Sample Description: Light olive brown SAND with silt (SP-SM;)

DIRECT SHEAR TEST RESULTS

CONSOLIDATED DRAINED
ASTM D 3080

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA

FOR: PANOCHE ENERGY CENTER LLC

m.
L o ’
L | Final Moisture Content (%) 24
- . Final Dry Density {pchy 102
i i i i i i 1 i i i } L i } i L 1 h] i 1 B g H bim i
1000 2000 3000 4000 5000 8000 7000 8000
NORMAL STRESS (psf}
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. {ft) RATE (in/min) STRESS (psf) | STRESS (psh)
o 1000 876
B-Z 3 15 0.010 O 2000 1418
O 4000 2820




8000 t T
N - STRENGTH PARAMETERS%
7000 G=26° "
- ; C = 300 psf
8000
% 5000
\% o
P N
CD -
il B
@ 4000
w -
m o
< -
ul L
% 3000
- O
2000
i ol
1000
L D /
R i ¢ Final Moisture Content (%) 28
i Final Dry Density {pchy 102
. IS
G 3, i i i i i i ] i ) i i i i 5 i i E i é H H
0 1000 2000 3000 4000 5000 8000 7000 8000
NORMAL STRESS {psf)
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. {4 RATE (in/min) STRESS (psf) |STRESS {psf)
O 1000 804
B-3 3 15 0.005 © 2000 1308
o 4000 2280

Sample Description: Light ofive brown Sandy SILT (ML)

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED
ASTM D 3080

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTER LLC S




SHEAR STRESS (psf)

8000

7000

8000

5000

4000

3000

2000

1000

;STRENGTHPARAMETERSE

@=29° —
C = 100 psf

i

[ M |

{H R B |

T

fou
L ol
i 1 Fina!l Moisture Content (%} 26
- - Final Dry Density {pch 98
- i i H i 1 H i 3 H i H - '1 § i} 1”;“ V i Vt‘ f o ; 1
1000 2000 3000 4000 5000 6000 7000 8000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. () RATE (in/min) STRESS (psf) |STRESS (psf)
O 1000 660
B-4 2 10 0.005 O 2000 1224
O 4000 2316

Sample Description: Light olive brown CLAY (CL

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTER LLC
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D)
T

ol
%)




SHEAR STRESS (psf)

8000

70060

8000

5000

4000

3000

2000

1000

Sample Description: Olive brown Silty SAND (SM)

DIRECT SHEAR TEST RESULTS

PROPOSED PANOCHE ENERGY CENTER

CONSOLIDATED DRAINED

ASTM D 3080

FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTERLLC

3000

- . STRENGTH PARAMETERS |
G=29° -
" C =250 psf
B @
L gl
i ' Final Moisture Content (%) 28
3 . Final Dry Density {pchy OB
i i i i i H H Z g } ] § Ml H § ‘*‘Vi” )
0 1000 2000 3000 4000 5000 6000 7000
NORMAL STRESS {psh)
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. (f RATE (in/min) STRESS (psf) |STRESS (psh)
O 1000 816
B-5 4 20 0.005 O 2000 1404
o 4000 2496




SHEAR STRESS (psf)

8000

7000

6000

5000

4000

3000

2000

1000

3
§

~ STRENGTH PARAMETERS |

Sample Description: Light olive brown Sandy CLAY (CL)

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

PROPOSED PANOCHE ENERGY CENTER

ASTM D 3080

FRESNO COUNTY, CALIFORNIA
FOR: PANOCHE ENERGY CENTER LLC

8000

@=30° —
- C =150 psf
C Is
I ol Final Moisture Content (%) 30
R Final Dry Density {pch) 97
i i 1 i H H i H i ; 1 H 1 H 1 i i g i H
0 1000 2000 3000 4000 5000 6000 7000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. () RATE (infmin} STRESS (psf) {STRESS (psh
O 1000 896
B-7 3 15 0.005 O 2000 1368
o 4000 24560




SHEAR STRESS (psf)

8000

7000

8000

5000

4000

3000

2000

1000

|

|

- STRENGTH PARAMETERS

@=30° T
B C =250 psf
- o)
Z o
. ol -
| . Final Molsture Conlent (%} 25
5 - Final Dry Densily {pch 8
I i i i I i i i i g i i g 1 ] § V% i
0 1000 2000 3000 4000 5000 8006 7000
NORMAL STRESS (psf)
BORING SAMPLE DEPTH STRAIN NORMAL SHEAR
NO. NO. () RATE (in/min) STRESS (psf) | STRESS (psf)
o 1000 804
B-8 4 20 0.010 G 2000 1476
o 4000 2580

Sample Description: Olive-brown Siity SAND (SM)

DIRECT SHEAR TEST RESULTS
CONSOLIDATED DRAINED

ASTM D 3080

PROPOSED PANOCHE ENERGY CENTER
FRESNO COUNTY, CALIFORNIA

FOR: PANOCHE ENERGY CENTER LLC

8000

o
0




SHEAR STRESS (psf)

8000

7000

6000

5000

4000

3000

2000

1000

@=28°
C =200

ZSTRENGTHPARAMETERSE

psf

| S S N

(R B

[ S I B |

T

8000

L o)
: @ Final Moisture Content (%) 28
B Final Dry Density {pch 93
B Yo
1ol LI ERE N i i 1 i % i LS |
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