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Page 1 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line

P1. Other Identifier: PG&E Newark-San Jose Transmission Line

*p2, Location: 1 Not for Publication [X] Unrestricted *a, County Santa Clara and Alameda
and (P2b and P2c or P2d. Attach a Location Map as necessary.)

*b. USGS 7.5’ Quad Milpitas Date 1961 (photorevised 1980) T5S and 6S; R1W;  vofsec_ ; Mount Diablo B.M.
c. Address city Santa Clara  zip )

d. UTM: (give more than one for large and/or linear resources) See Continuation Sheet
e. Other Locational Data: (e.g., parcel #, directions to resource, elevation, etc., as appropriate)

*P3a. Description: (Describe resource and its major elements. Include design, materials, condition, alterations, size, setting, and boundaries)

This form evaluates a segment of the 115kV Newark-Kifer transmission line that lies within and near the study
area for the Silicon Valley Power (SVP) Pico Project Site. The segment that passes through the study area begins
at the intersection of Lafayette Street and Duane Avenue, and ends on the north near Gianera Street and San
Tomas Aquino Creek, at the intersection of the proposed pipeline with the Pacific Gas & Electric (PG&E) main
gas pipeline. This segment of transmission line is part of a much longer line that, as originally constructed, began
on the north at the Newark Substation in southern Alameda County and culminated at the San Jose Substation in
downtown San Jose, as depicted on the attached Location Map. (See Continuation Sheet)

*P3b. Resource Attributes: (List attributes and codes) (HP11) Engineering Structure

*p4, Resources Present: [ Building (X1 Structure [1 Object [1 Site [ District (1 Element of District [J Other (Isolates, etc.)
- . - B— E— — P5b. Description of Photo: (View, date,

accession #) Just south of Montague
Expressway, facing north; December

11, 2002.
*P6. Date Constructed/Age and Sources:
X1 Historic [ Prehistoric [J Both

ca. 1920s: PG&E Annual Report (1930)

*P7. Owner and Address:
Silicon Valley Power
1500 Warburton Avenue

Santa Clara, CA 95050
*p8. Recorded by: (Name, affiliation, address)

Meta Bunse, Bryan Larson
JRP Historical Consulting Services
1490 Drew Ave., Suite 110
Davis, CA 95616
*p9, Date Recorded: December 11, 2002
*P10. Survey Type: (Describe)

Intensive

*P11. Report Citation: (Cite survey report and other sources, or enter “none.”) Foster Wheeler Environmental, “Application for
Certification for the Pico Power Project. Santa Clara, California.” 2002. Submitted to the California Energy Commission by
the Silicon Valley Power/City of Santa Clara.

*Attachments: NONE [X] Location Map [X] Sketch Map [Xl Continuation Sheet [X] Building, Structure, and Object Record O Archaeological Record

[ District Record [J Linear Feature Record L1 Milling Station Record [ Rock Art Record [ Artifact Record [ Photograph Record

[ other (list)
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Page 2 *NRHP Status Code 0
*Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line

B1. Historic Name: PG&E Newark-San Jose Line (Line 8)

B2. Common Name: Newark-Kifer Line

B3. Original Use: Transmission line B4. Present Use: Transmission line

*B5. Architectural Style: n/a

*B6. Construction History: (Construction date, alteration, and date of alterations) Built in the 1920s; realignment and addition of
second line of towers in 1957; realignment of line in mid 1960s )

*B7. Moved? [XI No [0 Yes [1 Unknown Date: Original Location:
*B8. Related Features: N10NC
B9. Architect: Pacific Gas & Electric Company b. Builder: Pacific Gas & Electric Company
*B10. Significance: Theme n/a Area n/a
Period of Significance n/a Property Type n/a Applicable Criteria n/a

(Discuss importance in terms of historical or architectural context as defined by theme, period, and geographic scope. Also address integrity.)

The Newark-Kifer transmission line does not appear to meet the criteria for listing in the National Register of
Historic Places, nor does it appear to be a historical resource for the purposes of CEQA. It does not appear
eligible under Criterion A because it has not “made a significant contribution to the broad patterns of our history.”
Furthermore, it does not appear to qualify for listing under Criterion B because it has no known associations with
persons important to our history. Under Criterion C the transmission line does not appear to be eligible because it
is not a distinctive or pioneering engineering feature, nor is it the work of a master designer. In rare instances,
buildings and structures themselves can serve as sources of important information about historic construction
materials or technologies under Criterion D; however, this property is otherwise documented and does not appear
to be a principal source of important information in this regard. Furthermore, the transmission line has suffered a
loss of historic integrity as a result of numerous upgrades and realignments. (See Continuation Sheet)

B11. Additional Resource Attributes: (List attributes and codes)

(Sketch Map with north arrow required.)
*B12. References: See Continuation Sheet.

B13. Remarks: & N‘ _BAYSHORE FREEWAY (WY 101)
S
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*B14. Evaluator: Meta Bunse, Bryan Larson TNl
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*Date of Evaluation: December 17, 2002
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Page 3 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line
*Recorded by Bryan Larson *pate December 11, 2002 X Continuation [1 Update

P2d. Location (continued)

UTM at Gianera Street and San Tomas Aquino Creek: 10/591439mE / 4139570mN
UTM at Lafayette Street and Duane Avenue: 10/ 593166mE / 4136939mN

P3a. Description (continued):

In and around the study area, the Newark-Kifer Line consists of two parallel rows (east and west) of evenly
spaced galvanized steel lattice towers, designed to carry six conductors (power lines) each. Although the towers
on both the east and west sides are structurally similar, the east towers are slightly smaller and than those on the
west (see Photograph 1). This difference in size relates to different dates of construction, as the west towers
were built 30 years after the original line on the east was erected in the 1920s. With the exception of their size,
both sets of towers are very similar in construction and design. They are entirely constructed of galvanized steel
members and stand on four legs connected by evenly spaced horizontal members, with diagonal braces for
stabilization. The legs are set on concrete footings. The towers have three horizontal cross arms near the top of
the structure, with each cross arm supporting two sets of insulators. With the exception of minor variations in the
cross arms, the observed towers are uniform throughout the vicinity of the study area, following a standard design
(Photograph 2).

B10. Significance (continued):

The Newark-Kifer transmission line, now owned and operated by Silicon Valley Power (SVP), consists of the
northern portion of the old Newark-San Jose line, originally constructed by Pacific Gas & Electric (PG&E) during
the 1920s. The original Newark-San Jose line was 14.55 miles in length, beginning on the north at the Newark
Substation in southern Alameda County and traveling south to its terminus near downtown San Jose (as shown on
the attached Location Map). In 1957, following the construction of the Kifer Switching Station at Lafayette Street
in Santa Clara, the old line was operated as two segments: the Newark-Kifer Line on the north, and the Kifer-San
Jose Line on the south. Although the segment of the transmission line within and near the study area for this
project is part of the Newark-Kifer Line, the following discussion, which traces the development of the electrical
industry in California, focuses upon the history of the original PG&E Newark-San Jose Line and its place within
the greater historic context for the development of this utility in the state.

The development of long distance transmission lines in California was an evolutionary process that dates to 1879,
the year in which California Electric Light Company began operation. This San Francisco-based company
generated electricity, and distributed it to local subscribers from a central station.! During the 1880s the use of
electricity in California became increasingly widespread, and local electric companies began to spring up in cities
throughout the state. These early power plants, which used low-voltage direct current (D.C.) dynamos, could only
transmit electricity about three miles. Only urban areas with concentrated populations could be economically
served with a local electrical generating plant. The first important technological advancement that would allow

! William A. Myers, Iron Men and Copper Wires: A Centennial History of the Southern California Edison Company (Glendale,
California: Trans-Anglo Books, 1983), 11.
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Page 4 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line
*Recorded by Bryan Larson *pate December 11, 2002 [ Continuation [ Update

the transmission of electricity over greater distances was the development of the alternating current (A.C.) system,
which could produce higher voltages than the D.C. system. By 1890, this pioneering technology invented by
Nikolas Tesla was put to use in a limited capacity in power plants in four California cities: Santa Barbara,
Highgrove, Visalia, and Pasadena.’

Although the A.C. system was a promising development, it did not catch on immediately, primarily because the
D.C. system was already in place in most of the existing power stations. Pioneering developments at the Pomona
Plant of the San Antonio Light & Power Company, however, greatly helped to advance the electric industry in
California. In 1892, this was the first hydroelectric facility in California to use “step-up” A.C. transformers, in
which the generator potential of 1,000 volts was increased to 10,000 volts for transmission. On November 28,
1892, San Antonio Light & Power began delivery of 10,000 volts of electricity from its plant at San Antonio
Canyon to Pomona, a distance of 14 miles. A month later service was extended to San Bernardino, roughly
doubling the length of the line.> Over the next decade, technological and engineering advancements made it
possible for power companies to transport electricity in increasing amounts over ever-longer distances. In 1899,
the Edison Electric Company built an 83-mile transmission line between its power plant on the upper Santa Ana
River and Los Angeles. By far the longest in the world at the time, this engineering feat was made possible by the
development of glazed porcelain insulators capable of handling 40,000 volts.* In 1901, Bay Counties Power
Company completed a transmission line 142 miles in length that brought hydroelectric power from the Colgate
Powerhouse in the Sierra Nevada near Grass Valley to Oakland. The line consisted of two parallel rows of cedar
poles carrying copper and aluminum wires. In addition to its length, this line was impressive because of its 4,427-
foot crossing of the Carquinez Straits. John Debo Galloway was the construction engineer for the project and is
credited with directing the design and construction of the cable span, the longest in the world at that time. The
Colgate-Oakland line also marked the first time electrical power produced in the Sierra crossed the rugged
mountain terrain and the wide Sacramento Valley to be utilized by residents of the Bay Area.’

The first decade of the 20™ century ushered in a period of marked growth in the hydroelectric industry. Between
1900 and 1910 the population of California increased by 60 per cent, and with it came an increased demand for
electric power.® Dozens of hydroelectric companies formed throughout California, each building networks of
long-distance transmission lines to service new and growing markets. By 1902 the Bay Counties Power Company
and the Standard Electric Company had a network of transmission lines in place that provided coverage to much
of the Bay Area, as well as communities such as Marysville, Stockton, and Amador City. In 1907, California Gas
& Electric (CG&E) purchased the lines of these two companies, as well as other smaller Northern California
operations, to augment its existing system. The transmission lines of this consolidated system reached from Chico
in the north to San Jose in the south, serving dozens of communities in between.’

% Myers, Iron Men and Copper Wires, 23.

? Fredrick Hall Fowler, Hydroelectric Power Systems of California and Their Extensions into Oregon and Nevada (Washington DC:
Government Printing Office, 1923), 1; Myers, Iron Men and Copper Wires, 24-31.

* Myers, Iron Men and Copper Wires, 39.

* Charles M. Coleman, PG&E of California: The Centennial Story of Pacific Gas and Electric Company 1852-1952 (New York:
McGraw-Hill Book Company Inc., 1953), 146-148. '

¢ Coleman, PG&E of California, 257.

7 Galloway and Markwart Consulting Engineers, “Map of Central California Showing Principal Power Plants and Transmission Lines.”
In: JD. Galloway, “Report on the Stanislaus Electric Power Company on the Stanislaus River, California,” March 1909; Fowler,
Hydroelectric Power Systems of California, 273-274.
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Page 5 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line
*Recorded by Bryan Larson *pate December 11, 2002 X Continuation [J Update

In 1907, Edison Electric completed its Kern River No. 1 hydroelectric plant in Kern Canyon. This 118-mile long
transmission line delivered power to Los Angeles, carrying a 75,000-volt line, and was the first line to use entirely
steel towers. The Wind Engine Company, a windmill manufacturer, supplied the towers.® In 1908, the Great
Western Power Company completed its hydroelectric plant at Big Bend on the Feather River, and by January
1909 began sending electrical power to the Bay Area via its 165-mile stretch of transmission lines.” By the spring
of 1909, the major hydroelectric companies of Northern California, including CG&E, Stanislaus Electric Power
Company, Great Western Power Company, and the American River Power Company, had a network of long-
distance transmission lines in place that criss-crossed the state, including the Standard Electric Company’s line
from Stockton to the San Jose Mission Substation, established prior to 1902, which was among the first to bring
electrical service to the greater San Jose area.’® In subsequent decades, power companies throughout California,
led by major companies such as PG&E and the Southern California Edison Company, continued to expand and
built upon the systems that had been founded in the decades surrounding the turn of the century.

PG&E built the Newark-San Jose line during the mid to late 1920s, at the end of the pioneering period of long-
distance, high-voltage transmission. PG&E records indicate that the line, which consisted of two 110-kilovolt
circuits (#1 and #2) carried on a single line of towers, was in place and operating no later than 1930.  Also
known as “Line 8” of PG&E’s San Jose Division, the line of towers ran 14.45 miles between the Newark
Substation and the San Jose Substation, by way of Alviso, Agnew, and Santa Clara."" PG&E owned and operated
the line until the current owners, Silicon Valley Power (SVP), acquired the property in the mid 1960s.

Beginning in the late 1950s and continuing to the present, several segments of the original Newark-San Jose Line
were realigned, and as a result sizable stretches of towers and conductors have been either added or removed.
The first of these major changes occurred in 1957 with PG&E’s construction of the Kifer Switching Station on
Lafayette Street, just south of the Bayshore Freeway (modern US 101). The addition of the Kifer station bisected
the Newark-San Jose line, creating the Newark-Kifer Line to the north and the Kifer-San Jose Line to the south.
Concurrent with the construction of the Kifer station, PG&E installed a second, slightly larger set of towers on the
Newark-Kifer Line that closely parallel the original line to the west for most of its length (see Photograph 2). It
is also likely that PG&E upgraded the original line from 110 kilovolts to its present 115 kilovolts at that time."

Between 1961 and 1968, a large segment of the Kifer-San Jose Line, beginning at the southeast end of the survey
area and proceeding south toward San Jose, was realigned to the east. The realignment resulted in the removal of
approximately one mile of original (circa 1920s) towers between Lafayette Street and the Guadalupe River near
Brokaw Road, although one of the original towers still stands on a property within the study area (DPR 523 form
“Pistol Range”, see Photograph 3). Finally, beginning on the north end of the study area at Gianera Street, a
roughly one-and-a-half-mile segment of the 1920s and 1957 towers has been removed between San Tomas
Aquino Creek on the south and State Route 237 on the north. The new alignment is east of the original alignment,
closely paralleling Lafayette Street and the Union Pacific Railroad. The modern steel pylon towers along this

& Myers, Iron Men and Copper Wires, 44-47.

® Jackson Research Projects, “Great Western Power Company: Hydroelectric Power Development on the North Fork of the Feather
River, 1902-1930,” prepared for PG&E, 1986, 96, 102; Fowler, Hydroelectric Power Systems of California, 275.

19 Fowler, Hydroelectric Power Systems of California, 272-273.

"' PG&E, Annual Report of the Department of Electrical Operation and Maintenance (California, 1930), 186, 213, 252.

12 Jenna Farrell, “Draft DPR 523 Form for the Newark-Kifer 115kV Transmission Line, Santa Clara, California,” October 25, 2002;
USGS 7.5-Minute Topographic Maps, West San Jose and Milpitas, 1953 and 1961.

DPR 523L (1/95) T *Required Information



Page 6 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line
*Recorded by Bryan Larson *pate December 11, 2002 [ Continuation [J Update

realigned segment are pictured in Photograph 4. In addition to these major realignments, SVP has continually
upgraded the lines and additional equipment has been added with advancing energy technology since it acquired
the Newark-Kifer Line in the mid 1960s. All the equipment (breakers, control room, bus work, etc.) for the Kifer
substation has been replaced and upgraded.”

As a result of the major alterations to the original PG&E Newark-San Jose Line as described above, the line —
including that portion within and near the study area for this project — has suffered a substantial loss of historic
integrity. In addition, the transmission line does not appear to meet any of the National Register’s significance
criteria. The potential of the former PG&E transmission line to qualify for listing under Criterion A lies with its
associations with the growth of the hydroelectric industry in California, the development of long-distance high
voltage electrical transmission systems, or for its contributions to the development of the Santa Clara/San Jose
area. The Newark-San Jose Line is not significant within any of these contexts. PG&E constructed the line in the
1920s, several decades after the pioneering era of development of long-distance high voltage electrical
transmission had ended. There is no evidence that this relatively short line (approximately 14.5 miles from the
Newark Substation to the San Jose Substation) made any significant or pioneering contributions to the field of
electrical transmission. Neither does it appear that the line is significant in the local context for its role in the
development of northern Santa Clara County.

Furthermore, the Newark-San Jose Line does not appear to meet the requirements of Criterion C. Transmission
lines that would be eligible for listing under this criterion would represent distinctive or pioneering engineering
features in the field of long distance power transmission. This does not appear to be the case. The Newark-San
Jose lines were not the first to carry high-voltage electricity over a great distance, nor were they among the first to
use steel towers rather than wooden ones. On the contrary, they utilize commonly accepted technology and
engineering principles that were the result of more than half a century of development. They are typical examples
of transmission towers for their period that are still found in great abundance throughout California.

Also, available evidence does not indicate that the property is associated with any known significant persons
(Criterion B). Finally, the resource has not yielded, nor is likely to yield, information important in prehistory or
history (Criterion D). The Newark-San Jose transmission line has also been evaluated in accordance with Section
15064.5(a)(2)-(3) of the CEQA Guidelines, using criteria outlined in Section 5024.1 of the California Public
Resources Code. It does not appear to be a historical resource for the purposes of CEQA.

13 Personal Communication between Mike Keller (Silicon Valley Power, Division Engineer Manager) and Jenna Farrell (Foster Wheeler

Corporation), October 25, 2002.
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Page 7 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line
*Recorded by Bryan Larson *pate December 11, 2002 [X Continuation [1 Update

B12. References (continued):

Coleman, Charles M. PG&E of California: The Centennial Story of Pacific Gas and Electric Company 1852-
1952. New York: McGraw-Hill Book Company Inc., 1953.

Doble, Robert. “Sketch Map Showing the Location of the Principal Hydro-Electric Power Transmisstons in
California.” December 1904. Reproduced in The Journal of Electricity, Power and Gas Vol. XV No. 4
(April 1905.)

Farrell, Jenna. “Draft DPR 523 Form for the Newark-Kifer 115kV Transmission Line, Santa Clara, California,”
October 25, 2002.

Fowler, Fredrick Hall. Hydroelectric Power Systems of California and Their Extensions into Oregon and
Nevada. Washington DC: Government Printing Office, 1923.

Galloway and Markwart Consulting Engineers. “Map of Central California Showing Principal Power Plants and
Transmission Lines.” In: JD. Galloway, “Report on the Stanislaus Electric Power Company on the
Stanislaus River, California,” March 1909.

Myers, William A. Iron Men and Copper Wires: A Centennial History of the Southern California Edison
Company. Glendale, California: Trans-Anglo Books, 1983. -

Pacific Gas and Electric Company. Pacific Gas and Electric Company: Properties Owned and Operated,
Territory Served. California, 1911.

. Annual Report of the Department of Electrical Operation and Maintenance. California, 1930.

Personal Communication between Mike Keller (Silicon Valley Power, Division Engineer Manager) and Jenna
Farrell (Foster Wheeler Corporation), October 25, 2002.

United States Geological Survey, 7.5-Minute Topographic Maps, West San Jose, Milpitas, and Newark, 1953-
1980.
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Page 8 *Resource Name or # (Assigned by recorder) Newark-Kifer 115kV Transmission Line
*Recorded by Bryan Larson *pate December 11, 2002 X Continuation [ Update

Photographs (continued)

Photograph 2. Typical tower of the Newark-Kifer transmission line within the
study area. The smaller, 1920s-era tower is on the left, and the larger tower
(1957), is on the right. Located in subdivision north of Agnew Boulevard,
camera facing southeast. December 11, 2002.
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*Recorded by Bryan Larson *Date December 11, 2002 X Continuation [J Update

Photographs (continued)

Photograph 3. Facing east across Lafayette Street from Kifer Switching Station.
Remaining steel tower from original PG&E Newark-San Jose Line in foreground.
December 11, 2002.
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Photographs (continued)

Photograph 4. Example of modern, steel pylon transmission towers located at northern
end of the study area. Located on the north side of San Tomas Aquino Creek at
Centennial Boulevard, camera facing southeast. December 11, 2002.
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Technical Area: Geology

Geotechnical lllustrations and Appendices

30. Please provide a copy of Plates 1 and 2, as well as Appendices A, B, C, D, and E, and
references for review.

Response: The complete report, including plates and appendices, is included at the end of this
section. '

Geotechnical Report
31. Please provide a copy of the July 1986 Terratech report for review.

Response: The report is included at the end of this section.
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File: 18234

Mr. Colin McRae

PB Power, Inc.

303 Second Street, Suite 700
San Francisco, California 94107

SUBJECT: Geotechnical Investigation for the Proposed Pico Power Plant in Santa Clara,
California ‘

Dear Mr. McRae,

Kleinfelder, Inc. is pleased to present our geotechnical investigation report for the subject project.
The accompanying report provides the results of our field investigation, laboratory testing and
engineering analyses. Design recommendations for site earthwork, foundations, concrete slabs-on-
grade, site drainage and flexible and rigid pavements are provided. The report has been updated
from our draft report dated July 31, 2002, to include your review comments.

Theé primary geotechnical considerations with respect to the proposed construction are the highly
expansive surface soils and high groundwater table encountered at the site. The recommendations
contained in our report address these conditions and provide recommendations intended to reduce
the effects of these conditions on the proposed construction. We have included recommendations for
non-expansive fill in conjunction with moisture conditioning of the expansive subgrade soils at the
site. Recommendations for the design of conventional footings, mats and drilled pier foundations are
presented.

As noted in our report, Kleinfelder should be engaged to review project plans and specifications as
well as to observe the earthwork and construction of the foundations. If you have any questions
regarding the information or recommendations presented in our report, please do not hesitate to
contact us at your convenience.

If you have any questions regarding the information or recommendations presented in our report,
please do not hesitate to contact us at (408) 436-1155 at your convenience.

Sincerely,
KLEINFELDER, INC.

luumgu

Chalerm “Beeson” Lian
Geotechnical Department

A ) /’:’1”/ o . ;
K;//&? rubed /’“
ichael/Clark, CEG
Senior Engineering Geologist

Copies: Addressee (10)
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GEOTECHNICAL INVESTIGATION
PROPOSED P1CO POWER PLANT
SANTA CLARA, CALIFORNIA

1 INTRODUCTION

This report presents the results of our geotechnical investigation for the proposed Pico Power
Plant in Santa Clara, California. The project site is located west of Lafayette Street and south of
Duane Avenue. The approximate location of the site is shown on the Site Vicinity Map, Plate 1.
A layout of the proposed improvements is shown oh the Site Plan, Plate 2. This investigation has

been performed for PB Power, Inc. and the City of Santa Clara Silicon Valley Power.

This report presents our conclusions and geotechnical recommendations for project design and
construction. These conclusions and recommendations are based on the subsurface conditions
encountered at the locations of our exploration and the provisions and requirements outlined in
the Additional Services and Limitations section of this report.  The conclusions and
recommendations presented herein should not be extrapolated to other areas or used for other

projects without our review.

A geotechnical investigation report prepared by Terratech, Inc., titled, “Geotecncial Investigation,
Lafayette Street Substation, Santa Clara, California,” (Project Number 3953) dated July 1986
was provided to us. We understand this report was for the existing substation south of the Pico

Power Plant project site.

1.1 PROJECT DESCRIPTION

The proposed structures and their estimated foundation loads provided by PB Power are

tabulated below.

18234 (SJO2R459) bl Page 1 of 35 : August 26, 2002
Copyright 2002 Kleintelder, Inc. —



KLEINFELDER

Proposed Structures Estimated Equipment Loads

Combustion turbine generator (CTG) | Dead load = 1300 kips, Estimated foundation pressure
due to seismic = 3.2 ksf

Heat recovery steam generator Dead load = 3320 kips, Estimated foundation pressure

(HRSG) due to seismic = 3.2 ksf |

Steam turbine generator (STG) Dead load = 2130 kips, Estimated foundation pressure

_ due to seismic = 4.0 ksf

Cooling towers Dead load = 2100 kips, Estimated foundation pressure
due to seismic = 1 ksf

Water tanks Dead load = 5700 kips, Estimated foundation pressure
due to seismic = 2 ksf

Pipe rack Unit load = 1000 pounds per foot; for a typical 20 foot
span, total load per span = 20 kips

Other proposed structure includes the plant operations building, switchyard relay house, water
sample and analysis lab, various pumps and a paved parking area. The plant operations building,
which will be constructed in the eastern portion of the site, will be a pre-fabricated building with
a concrete slab-on-grade floor. The other buildings are anticipated to be relatively lightly-loaded

pre-fabricated structures with concrete slab-on-grade floors.

1.2 SCOPE OF SERVICES

The objective of this geotechnical investigation, as presented in our proposal dated
June 18, 2002, document number SJO2P128, was to explore and evaluate the subsurface soil
conditions at the site. Based on the results of our investigation, this report provides
recommendations for the geotechnical aspects of the design and construction of foundations,
concrete slabs-on-grade, flexible and rigid pavements, retaining structures, site grading and
underground utility trench backfill. The scope of our services included a site reconnaissance,
subsurface exploration, field resistivity testing, laboratory testing of selected soil samples,
engineering analysis, preparation of a draft report, and preparation of this report. In addition to
the geotechnical laboratory soil testing, four selected soil samples were sent to CERCO

Analytical for preliminary corrosivity testing.

Environmental services such as evaluation and chemical analysis of the soil and groundwater for
hazardous materials were not included in our scope of services.
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2 SITE INVESTIGATION

2.1 SITE DESCRIPTION

The irregular-shaped site is located west of Lafayette Street and south of Duane Avenue in the
city of Santa Clara. The project area is north of the existing Lafayette Substation facility and is
undeveloped. The site is occupied by several overhead transmission towers and poles, stacks of
cables and other electrical equipment, small stockpile of sand, and wood power poles lying on
the ground. In the eastern portion of the site is the abandoned Pico Way oriented in a north-south
direction. There are also isolated trees and bushes on the site. A depressed area, which appears

to have been used as a wash area, is in the southeastern portion of the project area.

2.2  FIELD INVESTIGATION

Our field investigation consisted of surface reconnaissance and subsurface exploration program.
On June 27 and July 1, 2002, five exploratory borings (Borings B-1, B-2, B-6, B-7 and B-8),
were drilled to a depth of about 40 feet below the existing ground surface. The borings were
drilled using a truck-mounted drill rig equipped with 6-inch diamc;ter hollow-stem augers. On
June 27 and 28, 2002, five Cone Penetrometer Test (CPT) holes (CPTs 3, 4, 5, 9 and 10) were
advanced to depths between 31 and 77 feet below the existing ground surface. In CPTs 4, 5 and

10, the holes encountered refusal to advancement and were terminated above the planned depths.

The borings and the CPT holes were located in the field by our representative based on rough
measurement from existing features. As such, the locations of the borings and the CPT holes are
approximate and should be considered accurate only to the degree implied by the methods used.

These approximate locations are shown on the Site Plan, Plate 2.

Prior to the start of our fieldwork, Underground Services Alert (USA) was notified of our
exploration work and we met with representatives of PB Power and Silicon Power Company.
Upon completion of the exploration, the borings and the CPT holes were backfilled with cement
grout as required by the Santa Clara Valley Water District. The soil cuttings were placed in

55-gallon drums and the drums were left on the site.
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The soils encountered in our exploratory borings were visually classified in the field in general
- accordance with the Unified Soil Classification System (ASTM D2488) by our engineering staff.
'_I;he results of our laboratory tests were used to refine the field classifications based on ASTM
D2487. A key for classification of the soils is presented on the Boring Log Legend, Plate A-1.
The logs of the borings are presented on Plates A-2 through A-6.

Soil samples were obtained from the borings at selected depths by driving a 2-inch inside
diameter Modified California sampler or a 1-3/8 inch inside diameter split-spoon SPT sampler.
The Modified California and SPT samplers were driven up to a depth of 18 inches into the
underlying soil using a 140-pound hammer falling 30 inches. The number of blows required to
drive the samplers was recorded for each 6-inch penetration interval. The number of blows
required to drive the samplers the last 12 inches, or the penetration interval indicated if higher
resistance was encountered, is noted on the boring logs. Samples collected from the borings

were returned to our laboratory for further evaluation and testing.

The cone penetrometer tests were performed by John Sarmiento & Associates. The tip
resistance, side friction, and pore pressure measured by the cone as it was pushed through the soil
strata were recorded electronically every 0.05 meters (approximately 2 inches). The CPT data

include the following with respect to depth:

Qc Tip Resistance,

Fs Local Friction,

Rf Friction Ratio

SPT(N) Equivalent Standard Penetration N-value

SPT (N”) Corrected Equivalent Standard Penetration N-value
TotVitStr Total Overburden Stress

PHI Internal friction angle for granular soils

Su Undrained Shear Strength for cohesive soils

Soil Behavior type

Density Range

The CPT data and graphic presentations of some of the CPT data are included in Appendix A
after the boring logs. '
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2.3 FIELD RESISTIVITY TESTING

Field resistivity testing was performed by JDH Corrosion Consultants, Inc. at the ten boring and
CPT locations (See Plate 2). The field tests were performed on June 27, 2002. A report prepared

by JDH Corrosion Consultants summarizing their findings is included in Appendix C.

According to Darby Howard of JDH Corrosion Consultants, Inc., their testing complies with

ANSVIEEE Standard 81. .

2.4 LABORATORY TESTING

Laboratory testing was performed on selected soil samples collected from the borings to evaluate
their natural moisture content, in-place density, grain size distribution, unconfined compressive
strength, and plasticity (Atterberg limits). An R-value test was performed on a bulk sample of
near-surface soil collected from near Borings B-6 and B-8. Most of the laboratory test results are
presented on the boring logs. Graphic presentations of the results of the Atterberg Limits, sieve

analysis, unconfined compressive strength, and R-value tests are presented in Appendix B.

Four selected soil samples were submitted to CERCO Analytical for corrosivity testing. A report
prepared by CERCO Analytical summarizing the results of their tests and a brief evaluation of

the results are included in Appendix D.

2.5 SUBSURFACE CONDITIONS

Below the ground surface, our borings encountered a layer of clay/fat clay extending to depths of
8 to 10.5 feet below ground surface. This clay is very stiff to hard in consistency and has
intermediate to high plasticity and high expansion potential. Below this surface clay layer, the
subsurface soils generally consist of layers of clay and sandy clay of intermediate plasticity, with
interbedded layers of sand, silty sand, clayey sand and poorly graded sand. The deeper clay
layers are generally stiff to very stiff in consistency, and contain variable amounts of sand. The
sand layers are generally medium dense to locally very dense in relative density, and contain

variable amounts of fines and gravel.
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The soil behavior types interpreted from the CPT soundings compare well with the soil types

encountered in our borings.

Groundwater was encountered in four borings (not in B-2) at the time of drilling, between depths
of 8 and 18 feet below the existing ground surface. Groundwater was also encountered in all
CPT holes, with estimated groundWater depth ranging between gpproximately 9 and 14 feet
below the ground surface. Because groundwater was encountered in all other exploratory holes
and in all CPT holes, it is reasonable to conclude that groundwater would have been encountered

in B-2 if the hole was left open long enough.

Groundwater was reported in the 1986 Terratech réport at depths ranging from 11% to 13% feet
below ground surface. The groundwater levels were measured in geotechnical borings which

were advanced for the existing Lafayette Substation south of the subject site.

It should be noted that fluctuations in groundwater level could occur due to variations in rainfall,
teﬁiperature, pumpihg from wells, and other factors that were not evident at the time of our
investigation.  If sigﬁiﬁcant variations in the groundwater level are encountered during
construction, it may be necessary for Kleinfelder to review the recommendations and recommend

adjustments as necessary.

The above is a general description of the subsurface soil conditions encountered in the borings
and inferred from the CPT soundings advanced for this investigation. For a more detailed
description of the soil conditions encountered, refer to the boring and CPT logs presented in

Appendix A.

18234 (SJO2R459) bl Page 6 of 35 August 26, 2002
Copyright 2002 Kleinfelder, Inc. e



KLEINFELDER

3 GEOLOGIC SETTING AND SEISMIC CONSIDERATIONS

3.1 GEOLOGIC SETTING

Over about the last 40 years, the geology of Santa Clara County has been extensively studied and
mapped by the United States Geological Survey (USGS), California Division of Mines and
Geology (CDMG), and other investigators. Numerous published geologic maps, including Brabb
and Pampeyan (1972, 1983), Brabb et al. (1998), Hall (1965), Wentworth, et al. (1975), Bonilla
(1964, 1965, 1971, 1989), Lajoie et al. (1974), and Helley et al. (1994) as well as numerous
consultants’ reports are available. The geologic summary of the site and vicinity that is presented

in this report is based on review of pertinent maps.

The San Francisco Bay Area lies within the Coast Ranges Geomorphic Province, a discontinuous
series of northwest-southeast trending mountain ranges, ridges, and intervening valleys
characterized by complex folding and faulting. The general geologic framework of the Central
Coast Area of California is illustrated in studies by Page (1966), as well as in studies by
Schlocker, 1971, Wagner, and others, (1991), and other investigators.

Geologic structures within the Coast Ranges Province are generally controlled by a major
tectonic transform plate boundary. This right-lateral strike-slip fault system extends from the
Gulf of California, in Mexico, to Cape Mendocino, off the coast of Humboldt County in northern
California and forms a portion of the boundary between two tectonic plates. In this portion of the
Coast Ranges Province, the Pacific plate moves north relative to the North American plate,
which is located east of the transform boundary. Deformation across this plate boundary is
distributed across a wide fault zone, which includes the San Andreas, Hayward, Calaveras, and
San Gregorio faults. Together, these and other faults are referred to as the San Andreas Fault
System. The general trend (about N 30° W) of the faults within this s,ystem is responsible for the
strong northwest-southeast structural grain of mest geologic and geomorphic features in the

Coast Ranges Province.

The project site is located on the broad alluvial-covered plain lying between the Santa Cruz

Mountains, forming the backbone of the San Francisco peninsula to the northwest, and the
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Diablo Range to the east. The inland valleys as well as the structural depression, within which
San Francisco Bay is located, are filled with unconsolidated to semi-consolidated deposits of
Quaternary Age (less than 1.6 million years to present). Continental deposits (alluvium) consist
of unconsolidated to semi-consolidated sand, silt, clay, and gravel, and the bay deposits typically

consist of very soft organic rich silt and clay or sand.

The project site is located in the alluvial basin situated near the center of the San Francisco bay
plain southeast of the San Francisco Bay. Local studies by the United States Geological Survey
(USGS) that describe the Quaternary alluvium in the vicinity of the project area include Helley et
al. (1972), Helley et al. (1979), Helley and Graymer (1997), and Helley et al. (1994). The
alluvial fill includes the semi-consolidated San Jose Formation of Pliocene and Pleistocene age
(5.3 million years to 11,000 years ago) and the overlying unconsolidated alluvial and bay
deposits of Pleistocene and Holocene age (less than 1.6 million years old). This fill is as much as
1,500 feet thick (Poland, 1971). Rogers and Williams (1974) show the alluvium in the general

site area is underlain by bedrock at depths estimated to be in excess of 450 feet.

As described in Helley, et al. (1994), the area is underlain by Holocene age Basin Deposits
(th). These deposits typically consist of unconsolidated, very fine silty clay to clay deposits
occupying on flat-floored basins at the distal edge of alluvial fans adjacent to the bay mud.

CDMG (2001) shows the site to be located in an area of potential liquefaction.

3.2 FAULTING AND SEISMICITY

The San Francisco Bay Area is considered to be one of the most seismically active regions in the
United States. The area is seismically dominated by the San Andreas Fault System, which
includes, among others, the Hayward, Calaveras and San Andreas faults. The site is located
approximately 14.2 km southwest of the Hayward fault, 10 km southwest of the Hayward fault
(southeast extension), 14.7 km southwest of the Calaveras fault (south), 12.6 km northeast of the
Monte Vista-Shannon fault, and 18.6 km northeast of the San Andreas fault. These distances are
map distances to the surface projections of the respective faults. The site is not located within

any of the State of California Earthquake Fault Zones.

18234 (SJO2R459) bl i Page 8 of 35 : August 26, 2002
Copyright 2002 Kleinfelder, Inc. : ) - i



KLEINFELDER

3.3 SITE CHARACTERIZATION

The project site is located in Seismic Zone 4. The soil conditions encountered in our exploratory
borings may be characterized as a stiff soil profile Sp according to Table 16-J in the 1997
Uniform Building Code. Sp is defined as a soil profile consisting of soft soil with shear wave
velocity of between 600 and 1,200 m/s or SPT-N between 15 and 50, or undrained shear strength
(Su) between 1,000 and 2,000 psf for the upper 100 feet or 30 meters.

3.4 NEAR-FAULT ISSUES IN STRUCTURAL DESIGN

In recent years, many modern strﬁctures located near the seismic source have collapsed or been
severely damaged. The severe damage and/or collapse are attributed to near-fault motions that
are characterized by energetic unidirectional velocity pulses (Singh 1984, 1985). What makes
these motions particularly damaging is the duration of the impulse (area under the acceleration
curve multiplied by the mass). A structural system that yields during a long duration pulse
(impulse loading) may experience very large permanent deformations and/or collapse. The
extent of these actions depend on the strength and natural period of the structure, and on the
ability of the structure to articulate, as well as the amplitude, duration, and shape of the pulse.
The near-fault pulse type motion can be particularly damaging because they can result in the

accumulation of inelastic deformations in one direction.

" Because the proposed structures will be designed based on the 1997 Uniform Building Code
(UBC), we have included information addressing near-fault effects for use by the project
structural engineer. Structures with strength discontinuities, soft stories, plan irregularities,
discontinuous shear walls and ductile moment frames are particularly vulnerable to this type of

motion, and should either be avoided or properly evaluated.

For a code equivalent lateral force design based on procedures in the 1997 UBC, the near-source
factors N, and N, are incorporated into the seismic coefficients C, and C,. Both of these factors
are used to determine the design lateral force or shear at the base of the structures. The values of
these factors depend on the distance of the site from the fault and the fault type. Type A faults
located within 15 km and Type B faults located within 10 km of the site are to be considered for
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near-source factors. For this site, the Hayward fault is the closest Type A fault at 14.2 km and
Hayward fault (southeast extension) is the closest ije B fault at 10 km from the site. Values
for the Near-Source Factoré N, and N, obtained from Tables 16-S and 16-T of the 1997 UBC, are
therefore both 1.0. Alternatively, consideration may be given to dynamic analyses utilizing site-
specific response spectra that better account for the type of near-source effects observed in the

recent Northridge, California and Kobe, Japan earthquakes.
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4 CONCLUSIONS AND DISCUSSION

Based on the results of our engineering analysis and the information provided to us, it is our
opinion the site may be developed as discussed in this report. This is provided the
recommendations presented in this report are incorporated into the geotechnical aspects of the
design and construction of the project. Our opinions, conclusions and recommendations are
based on our field and office studies, the properties of soils encountered in our borings, the

results of the laboratory testing program, and our understanding of the proposed development.

4.1 GROUND RUPTURE AND SEISMIC SHAKING

Because no known faults have been mapped across the site, ground rupture should not be a
concern at the site. However, based on our knowledge of the seismicity of the region and on
historical information, the site will be subject to seismic shaking from at least one moderate to
severe earthquake. Periodic slight to moderate earthquakes will also occur during the design life
of the proposed project. Some degree of structural damage due to strong seismic shaking at the

site should be expected, but the risk can be reduced through adherence to seismic design codes.

4.2 LIQUEFACTION POTENTIAL AND DYNAMIC COMPACTION

Soil liquefaction is a phenomenon in which saturated, cohesionless or granular soils undergo a
substantial loss in strength due to excess build-up of pore water pressure during cyclic loading

such as that induced by earthquakes. The’primary factors affecting the liquefaction potential of
| soil include: (1) intensity and duration of seismic shaking; (2) soil type and relative density;
(3) overburden pressure; and (4) depth to groundwater. Soils most susceptible to liquefaction are
generally clean, loose, fine-grained sands that are saturated and uniformly graded. Silty sands

have also been known to be susceptible to liquefaction.

The subsurface soils encountered in our borings and CPT holes generally consist of cohesive soil
with localized layers of sand, silty sand and clayey sand. The sand layers are medium dense to
very dense in relative density. Based on our analysis, the liquefaction potential for the sands is

low.

18234 (SJO2R459) bl Page 11 of 35 August 26, 2002
Copyright 2002 Kleinfelder, Inc. I



KLEINFELDER

Dynamic compaction (or seismically — induced settlement) is the densification of unsaturated,
loose sands due to strong seismic shaking resulting from earthquakes. The soils above
groundwater are generally clay soils. Because no loose sands were encountered above

groundwater, the potential for dynamic compaction is low.

4.3 EXPANSIVE SOIL

Based on the results of our field investigation, the surficial layer of clay soil across the site can be
characterized as having a high expansion potential. Expansive soils have the ability to undergo
significant volume change (shrink or swell) due to variations in moisture content. Changes in
soil moisture content can result from rainfall, landscape irrigation; perched groundwater, drought
or other factors. Changes in soil moisture may result in unacceptable settlement or heave of
structures, concrete slabs or pavements supported on the expansive soil. Depending on the extent
and location below finished subgrade, the expansive soil could have a detrimental effect on the

proposed construction.

For this project, we have recommended the use “non-expansive”-fill under building concrete
slabs-on-grade and exterior slabs where differential movements of the slabs is not desired. In
addition to the use of “non-expansion” fill, maintaining surface drainage away from the slabs and
providing a relatively uniform soil moisture content year-round through controlled irrigation will
aid in mitigating the adverse effects of expansive soils; but will not eliminate them completely.
Some differential ground movement due to the expansive soils is unavoidable and maintenance
of such areas would be necessary. Refer to the following sections of this report for

recommendations.

4.4 HiGH GROUNDWATER CONDITIONS

During our field investigation in June 2002, groundwater was encountered as shallow as
approximately 9 feet below ground surface (in CPT-3). It is possible that the groundwater table
would be higher during the rainy seasons. High groundwater table should be considered in the
design and construction of the project, especially for underground utiﬁties and foundations such

as drilled piers. Where excavations extend into groundwater, dewatering will be required.
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Special considerations such as casing of pier holes and “tremie” placement of concrete should be

utilized for drilled piers.

We understand none of the proposed structures will extend below ground surface.
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5 GEOTECHNICAL RECOMMENDATIONS

5.1 EARTHWORK
5.1.1 Site Clearing and Stripping

Prior to grading, the construction areas should be cleared of all obstructions and deleterious
materials, including designated structures, foundations, abandoned or designated utility lines, and
other below grade obstacles encountered during the clearing operation. Depressions, excavations
and holes that extend below the proposed finish grades should be cleaned and backfilled with
engineered fill compacted to the requiremeﬁts given under Item 5.1.5 "Fill Placement and

Compaction.”

After clearing, any areas containing surface vegetation should be stripped to sufficient depth to
remove all vegetation and organic laden topsoil. Stripped material may be stockpiled for use in
landscape areas if approved by they project landscape architect, or otherwise removed from the
site. The required stripping depth should be determined in the field by the Geotechnical Engineer
at the time of construction. But for planning purposes, an average stripping depth of 3 inches

may be assumed in vegetated areas.

5.1.2 Subgrade Preparation

After site clearing and stripping, and after excavation to achieve design grades in cut areas, the
exposed soil surface in areas to receive engineered fills, mat foundations, water tanks, concrete
slabs-on-grade and pavements should be scarified to a depth of 12 inches. The scarified subgrade
should be moisture conditioned and compacted in accordance with the recommendations given in
Section 5.1.5, "Fill Placement and Compaction." In building areas to receive concrete slabs-on-
grade, subgrade preparation should extend at least 5 feet beyond the limits of the proposed
. buildings and any adjoining flatwork. In areas to receive mat foundations or water tanks,
subgrade preparation should extend a minimum of 3 feet beyond the limits of the proposed

structures. In proposed pavement areas and for exterior flatwork not connected to buildings or
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structures, subgrade preparation should extend at least 2 feet beyond the back of the curbs or

outside limits of flatwork.

Prepared soil subgrades should be non-yielding when proof-rolled by a fully loaded water truck
or similar weighted piece of equipment. Moisture conditioning of subgrade soils should consist
of adding water if the soils are too dry and allowing the soils to dry if the soils are too wet. After
the subgrades are properly prepared, the areas may be raised to design grades by placement of

engineered fill.

Wet and/or soft soils encountered during earthwork should be stabilized prior to placement of
new fill and further construction. A representative of Kleinfelder should evaluate the method of

stabilization at the time of construction.

5.1.3 Non-expansive Fill

Because of the high expansion potential of the near-surface soil, we recommend all concrete
slabs-on-grade be constructed on a layer of “non-expansive” fill meeting the requirements
presented in Section 5.1.4, “Materials for Fill.” In areas of proposed buildings and adjoining
flatwork, the “non-expansive” fill layer should be at least 18 inches thick and should extend at
least 5 feet hon'zdntally beyond the limits of the proposed buildings and adjoining flatwork.
Where capillary break material or Class 2 aggregate base will be used under concrete slabs (see

Section 5.2.5), this material may be considered as the upper portion of the “non-expansive” fill.

For exterior concrete slabs-on-grade not connected to buildings or structures, the ‘“non-

expansive” fill should be a minimum of 12 inches thick.

No “non-expansive” fill is required under the mat foundations.

5.1.4 Material for Fill

In general, on-site soils with an organic content of less than 3 percent by weight or without .
visible organic matter deemed excessive by Kleinfelder, and free of déleterious materials or
hazardous substances may be used as engineered fill except where special material is
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recommended. A layer of “non-expansive” fill is recommended under concrete slabs-on-grade,
and a layer .of capillary break rock is recommended under floor slabs with moisture sensitive

flooring.

All import fill material should be predominantly granular, should not contain any rocks or lumps
larger than 3 inches in greatest' dimension, and should not contain more than 15 percent of the
material larger than 1-1/2 inches. The material should contain sufficient fines to allow
excavations to be made without caving, and should have a low expansion potential (as indicated

by Atterberg Limits, expansion index or other appropriate test).

In additional to the above requirements, material for use as "non-expansive" fill should be
predominantly granular, should have a Plasticity Index of 12 or less, and should contain 10 to 40

percent passing a U. S. Standard No. 200 sieve.

All fills should be approved by the project geotechnical engineer prior to delivery to the site. At
least five (5) working days prior to importing to the site, a representative sample of each

proposed import fill should be delivered to our laboratory for evaluation.

5.1.5 Fill Placement and Compaction

Fill materials should be placed and compacted in horizontal lifts each not exceeding 8 inches in
uncompacted thickness. Compaction of fill should be performed by mechanical means only.
Due to equipment limitations, thinner lifts may be necessary to achieve the recommended degree
of compaction. Relative compaction or compaction is defined as the in-place dry density of the
compacted soil divided by the laboratory compacted maximum dry density as determined by

ASTM Test Method D1557-latest edition, expressed as a percentage.

Engineered fills consisting of expansive clay soil should be compacted to between 88 and
93 percent relative compaction at soil moisture content of between 3 and 5 percent above the
laboratory optimum moisture content. Imported soils with low expansion potential, including the
“non-expansive” fill, should be compacted to at least 90 percent relative compaction at soil

moisture content of between 1 and 3 percent above the laboratory optimum moisture content. In
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pavement areas, the upper 12 inches of subgrade should be compacted to at least 95 percent
relative compaction at soil moisture content of 1 to 3 bercent above optimum value. Aggregate
base materials in pavement areas should be compacted at slightly above the optimum moisture

content to at least 95 percent relative compaction.

5.1.6 Trench Excavation and Backfill

We anticipate that excavation of utility trenches can be readily made with conventional
excavation equipment. The walls of utility trenches in the near-surface clayey soils and less than
5 feet in height should be able to stand near vertical with minimal bracing, provided proper
moisture content in the soil is maintained. Where excavations extend into sandy soils with little
or no cohesion, or into groundwater, shoring or sloping of the sidewalls at a safe inclination will
be required to increase slope stability. In addition, excavations should be located so that no
structures, existing or new, are located above a plane projected 45 degrees upward from any point
in the excavation, regardless of whether the trenches are shored or not. All excavations should
be constructed in accordance with current OSHA safety standards. Safety in and around the site

is the responsibility of the general contractor.

Where utility trenches extend into groundwater table, dewatering will be required so construction
can proceed in a dry condition. The underground contractor is responsible for design,
installation, maintenance and removal of the dewatering system. The dewatering system should
be capable to draw the groundwater to at least 2 feet below the bottom of the excavation. If wet
and softer soils are encountered at the bottom of the excavations, the underground contractor is
responsible for over-excavation of the wet and softer soils to a sufficient depth and replacing

them with ¥%-inch minus clean crushed rock to create a firm platform for construction.

Pipe zone backfill, extending from the bottom of the trench to 1 foot above the top of 'pipe,
should consist of free-draining sand unless concrete is specified. The sand should be compacted
to at least 90 percent relative compaction. Above the pipe zone, underground utility trenches |
should be backfilled with free-draining sand, on-site soil or imported soil. The trench backfill
should be compacted to at least 90 percent for on-site or imported soil backfill. Trench backfill
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should be capped with at least 12 inches of compacted, on-site soil similar to that of the
‘adjoining subgrade. The upper 12 inches of trench backfill in areas to be paved should be
compacted to at least 95 percent relative compaction. The backfill material should be pléced in
lifts not exceeding 6 inches in uncompacted thickness. Thinner lifts may be necessary to achieve
the recommended level of compaction of the backfill due to equipment limitations. Compaction
should be performed by mechanical means only. Water jetting or flooding to attain compaction

of backfill should not be permitted.

Where under groundwater, granular backfill such as pea gravel may be considered as backfill to
above groundwater level, subject to approval of the project Geotechnical Engineer depending on

site conditions.

5.1.7 Surface Drainage

Final site grading should provide surface drainage away from the proposed structures and slabs-
on-grade to reduce the percolation of water into the underlying soils. Surface water should not
be allowed to collect adjacent to structures and along edges of concrete slabs or pavements.
Grades should be sloped away from the structures a minimum of 4 percent in landscaped areas
and 2 percent in paved areas for a horizontal distance of at least 5 feet. Surface water should be
directed away from exposed soil slopes. Rainwater on the roof of the buildings should be
conveyed through gutters, downspouts and closed pipes which discharge directly into the site
storm water collection system or pavement. If discharging onto the pavement, safety of

pedestrian traffic should be considered.

5.1.8 Seepage Control

Where utility lines extend through or beneath perimeter footings or curbs at pavement areas,
permeable backfill should be terminated at least 1 foot from the footings or curbs. Concrete or
compacted clayey soil should be used around the pipes to act as a seepage cutoff. Beneath

footings, the pipes should be “sleeved” through concrete cutoffs, and the annular space around
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the pipes should be filled with waterproof caulk. This will help reduce the amount of water

seeping through the pervious trench backfill and collecting under the building or pavements.

Where slabs or pavements abut against landscaped areas, the base rock and subgrade soil should
be protected against saturation. If landscape water or surface runoff is allowed to seep into the
pavement section or subgrade, the service life of the pavement will be reduced. Subdrains
behind curbs in landscape areas or vertical cut-off structures are recommended to reduce lateral
seepage under pavements or slabs from adjacent landscaped areas. Vertical cut-off structures
may consist of deepened curb sections, or equivalent, extending at least 3 inches below the
baserock/subgrade interface. Subdrains should discharge to a proper outlet as determined by the
project civil engineer. Cut-off structures should be carefully constructed such that they extend
below the base section and are poured neat against undisturbed native soil or compacted clayey
fill. The cut-off structures should be continuous. Utility trenches (irrigation lines, electrical
conduit, etc.) that extend through or under the curbs should be sealed with compacted clayey soil
or -‘poured in-place concrete. In addition, care should be taken to prevent over-watering of

landscapéd areas. -

5.1.9 Wet Weather Construction

If site grading and construction is to be performed during the winter rainy months, the owner and
contractors should be fully aware of the potential impact of wet weather. Rainstorms can cause
delay to construction and damage to previously completed work by saturating compacted pads or

subgrades, or flooding excavations.

Earthwork during rainy months will require extra effort and caution by the contractors. The
grading contractor should be responsible to protect his work to ayoid damage by rainwater.
Standing pools of water should be pumped out immediately. Construction during wet weather
conditions should be addressed in the project construction bid documents and/or specifications.
We recommend the grading contractor submit a wet weather construction plan outlining
procedures they will employ to protect their work and to minimize damage to their work by
rainstorms.
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5.1.10 Construction Observation

Variations in soil types and conditions are possible and may be encountered during construction.
To permit correlation between the soil data obtained during this investigation and the actual soil
conditions encountered during construction, we recommend that Kleinfelder be retained to
provide observation and testing services during site earthwork and foundation construction. This
will allow us the opportunity to compare actual conditions exposed during construction with
those encountered in our investigation and to provide supplemental recommendations if
warranted by the exposed conditions. All earthwork should be performed in accordance with the
recommendations presented in this report, or as recommended by Kleinfelder during
construction. Kleinfelder should be notified at least 2 working days prior to the start of

construction and prior to when observation and testing services are needed.

We also recommend that Kleinfelder be retained to review your final foundation and grading
plans and specifications. It has been our experience that this review provides an opportunity to

detect misinterpretation or misunderstanding prior to the start of construction.

5.2 FOUNDATIONS

To maintain foundation support, foundations located near utility trenches or other foundations
should be deepened so that their bearing surfaces are below an imaginary plane having an
inclination of 1.5 horizontal to 1.0 vertical. This imaginary plane should be drawn extending

upward from the bottom edge of the adjacent foundations or utility trench.

It is important that soils in the foundation excavations not be allowed to dry before placement of
concrete. If shrinkage cracks appear in the foundation excavations, the soils should be
thoroughly moisture conditioned for at least two days prior to concrete placement to close all
cracks. Water should not be allowed to pond in the bottom of foundation excavations. Areas

that become water damaged should be over-excavated to a firm base.

The foundation excavations should be observed by a representative of Kleinfelder to assess the

moisture content and to confirm the adequacy of the bearing materials. We recommend that
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Kleinfelder be retained to observe the foundation excavations prior to placing reinforcing steel or

concrete to check that foundations are founded in the anticipated bearing soil.

5.2.1 Conventional Shallow Foundations

The proposed lightly loaded buildings may be supported on conventional shallow footing
foundations bearing on undisturbed native soil or engineered fill. Load bearing walls should be
supported on continuous footings and columns may be supported on isolated or continuous
footings. For buildings with no perimeter load bearing walls (loads supported by perimeter
columns), the perimeter column footings should be structurally tied with grade beams to provide

a barrier against moisture infiltration into interior building areas.

Continuous footings (or grade beams) should have a minimum width of 12 inches and isolated
spread footings should have a minimum dimension of 12 inches. The bottom of the footings
should be at least 18 inches below pad grade or lowest adjacent finished grade, whichever
provides a deeper embedment. Pad grade is defined as the bottom of the capillary break material -

or the top of the “non-expansive” fill.

Footings constructed in accordance with the recommendations above may be designed for a net
allowable soil bearing pressure of 2,500 pounds per square foot (psf) due to dead plus live loads.
This pressure may be increased by one-third when including transient loads such as seismic or

wind.

After completion of construction, total foundation settlements are anticipated to be 1 inch or less.
Differential settlements are expected to be about ¥ inch or less between adjacent isolated spread
footings and over a distance of 30 feet for continuous footings. The estimated settlement values

due to liquefaction and dynamic compaction are in addition to these static settlement values.

Lateral loads may be resisted by a combination of friction between the bottom of foundations and
the supporting subgrade, and by passive resistance acting against the vertical sides of the
foundations. An ultimate friction coefficient of 0.3 may be used for friction between the

foundations and supporting subgrade. Ultimate passive resistance equal to an equivalent fluid
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weight of 350 pounds per cubic foot (pcf) acting against the embedded sides of the foundations
may be used for design purposes. The passive pressure can be assumed to act starting at the top
of the lowest adjacent grade in pavéd areas. In unpaved areas, the passive pressure can be
assumed to act starting at a depth of one foot below grade. It should be noted that the passive
resistance value discussed above is only applicable where the concrete is either placed directly
against undisturbed soil. Voids created by the use of forms should be backfilled with soil

compacted to the requirements given in this report or with concrete.

5.2.2 Mat Foundations

The proposed generators, steam engines, boiler stacks, cooling tower, pumps, and switch board
may be supported on structural mat foundations constructed on properly moisture-conditioned
and compacted soil subgrade. For dead plus live loading, the mats may be designed for a net
allowable bearing pressure of 3,000 psf. This value may be increased by one-third when
transient wind and seismic loads are included. The mat slabs should be designed to distribute the
structure loads uniformly over the entire area of the mats and should have a thickness of at least
18 inches. Structural design may require a thicker mat. The bottom of the mats should extend to

a depth of at least 24 inches below the lowest adjacent finish grade.

For mat foundations constructed on properly prepared soil subgrade, the following parameters

may also be used in the design of the mats.
Modulus of subgrade reaction, Kv; = 100 tons per cubic foot
Dynamic shear modulus, Gmax = 600 kips per square foot
Dynamic Poisson’s ratio = 0.45

After completion of construction, total foundation settlement are anticipated to be 1 inch or less.
Differential settlements are expected to be about 1/2 inch between the center and the perimeter of

the mat.
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The parameters presented in Section 5.2.1 “Shallow Foundations” for calculation of resistance to

lateral loads may be used for calculation of resistance to lateral loads for the mat foundations.

5.2.3 Drilled Piers Foundations

The columns for the pipe rack may be supported on drilled pier foundations. Drilled, straight-
shaft, cast-in-place, reinforced concrete piers should be designed to derive their vertical load-
supporting capacity by skin friction between the pier shaft and the surrounding soils. Piers
should have a minimum diameter of 24 inches and a minimum depth of 7 feet. Piers should be
reinforced throughout their entire length and should be spaced at least three pier diameters apart.
Piers spaced closer than this will have a reduced load capacity due to interference. For design

under dead plus live loads, the following net allowable skin friction/adhesion value may be used.

Depth Below Existing Type of Soil Net Allowable Adhesion
Grade, feet Value, psf
0to 15 feet Clay 600
15 to 25 feet Sand 250
25 to 35 feet Clay 500

Note: Consult Kleinfelder for specific recommendations for piers extending deeper than 35 feet

below existing ground surface.

The above adhesion values may be increased by one-third when including transient loads such as
wind or seismic. Resistance to uplift loads would be provided by the weight of the pier and skin
friction along the pier shafts. We recommend a maximum of 60 percent of the allowable vertical

compressive capacity be used as uplift capacity.

Relatively clean sands are present below the site. Piers extending into the sand layers will
require casing to prevent caving of the pier holes. In addition, pier holes deeper than 10 feet or
extending into groundwater should be constructed by placing the concrete into the holes from the

bottom up using the tremie method.
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Where the pier holes are cased, the casing should be slowly raised as the pier shaft is filled with
concrete, with the bottom of the casing maintained at least 3 feet below the level of the concrete.
Any accumulated water in the bottom of the holes should be pumped out prior to the placement
of the concrete unless the water is displaced when the concrete is placed by the tremie method.
The tremie pipe should be raised slowly as the pier shaft is filled with concrete, with the bottom
of the tremie pipe maintained at least 3 feet below the level of the concrete. The use of the
tremie pipe should be continued until the concrete is brought to the required height to promote
the displacement of water and laitance (undesirable concrete-mud-water mixture) out the top of
the hole. Improper placement of concrete in piers may result in either contaminated and/or weak

concrete, or voids. Such defective piers will have a greatly reduced support capacity.

5.2.4 L-Pile Analysis on Drilled Pier Foundations

L-Pile analysis Waé performed on the drilled pier foundations for the subject project. Two soil
profiles, Profile A and Profile B, were developed in our analysis. The soil profiles were
developed based on subsurface soil conditions encountered in our five borings and five Cone
Penetrometer Test holes advanced at the site. Soil Profile A was developed based on Borings
B-1, B-2, CPT-3, and CPT-4. Soil Profile B was developed based on Borings B-6, B-7, B-8,
CPT-5, CPT-9, and CPT-10. The loads on the piers were provided by PB Power, Inc. The
results of our analyses performed for each given pier type are tabulated below. Pile types P1, P2

and P3 are referenced from proposed pier diameters of 24, 30, and 36 inches, respectively.

Soil Profile A (B-1, B-2, CPT-3 and CPT-4)

. Depth to . Angle of Su, K,
Bel?giflior Bottom of T&Ez; Ili;nt Internal Undrained Subgrade €5,
Tvpe Soil Layer, cgf ’ Friction, Shear Modulus, %
yp feet P degrees Strength, psf . pci
Clay 10 126 N/A 3000 1000 0.0052
Clay 19 129 N/A 1800 500 0.0066
Sand 22 135 34 N/A 60 -
Clay 30 , 122 N/A 1600 450 0.0069

Note: Groundwater table at 10 feet below ground surface.
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Soil Profile B (B-6, B-7, B-8, CPT-5, CPT-9, and CPT-10)

. Depth to . Angle of Su, K,
Belslgirlior Bottom of T&E:! Ilﬁut Internal Undrained Subgrade €50,
Tvoe Soil Layer, ‘cgf > | Friction, Shear Modulus, %
P feet P degrees Strength, psf pci
Clay 11 110 N/A 3000 1000 0.0052
Clay 15 132 N/A 2000 600 0.0063
Sand 22 135 36 - N/A 60 -
Clay 30 129 N/A 1900 550 0.0064
Notes:

Design Parameters:

1. Groundwater table at 10 feet below ground surface

Given: Maximum Applied Axial Load (Compression) = 70.5 kips
Maximum Applied Axial Load (Tension) = 34 kips
Maximum Applied Lateral Load = 10 kips
Maximum Applied Moment = 0 kip-ft
Concrete Strength = 4000 psi

Summary of LPile Analysis Based on Soil Profile A

Pier Designation Pl P2 P3
Design Diameter (in) 24 30 36
Design Length (in) 300 192 180
Loading: Compression
Pier Head Deflection (in) 0.01 0.003 0.002
Max. Moment in Pier (k-ft) 15 15.5 16
Max. Shear in Pier (kips) 10 10 10
Depth to Max. Moment (ft) 3 3.2 3.3
Depth to Point of Fixity (ft) 54 5.7 5.9
Loading: Tension .
Pier Head Deflection (in) 0.01 0.003 0.002
Max. Moment in Pier (k-ft) 15 15.5 16
Max. Shear in Pier (kips) 10 10 10
Depth to Max. Moment (ft) 3.25 3.2 3.3
Depth to Point of Fixity (ft) 5.4 5.7 5.9
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Summary of LPile Analysis Based on Soil Profile B

Pier Designation Pl P2 P3
Design Diameter (in) 24 30 36
Design Length (in) 300 192 180
Loading: Compression

Pier Head Deflection (in) ‘ 0.01 0.003 0.002
Max. Moment in Pier (k-ft) 15 15.5 16
Max. Shear in Pier (kips) 10 10 10
Depth to Max. Moment (ft) 3 3.2 3.3
Depth to Point of Fixity (ft) 5.4 5.7 5.9
Loading: Tension

Pier Head Deflection (in) 0.01 0.003 0.002
Max. Moment in Pier (k-ft) 15 15.5 16
Max. Shear in Pier (kips) 10 10 10
Depth to Max. Moment (ft) 3.25 3.2 3.3
Depth to Point of Fixity (ft) 5.4 5.7 5.9

5.2.5 Ring Wall Foundations for Water Storage Tanks

We recommend each water storage tank be supported on a reinforced concrete ring wall
foundation founded on undisturbed native soil or properly compacted engineered fill. The
bottom of fhe ring wall foundation should be at least 18 inches below the lowest adjacent
finished grade. The width of the foundation should be such that the ring wall imposes about the
same level of stfess on the underlying soil as the tank and its contents impose on the subgrade
soil within the ring wall. This level of stress should not exceed 3,000 pounds per square foot
(psf), with an allowable one-third increase when including short-term transient wind or seismic

loads.

The ring wall foundation should be reinforced to resist hoop stresses, which may be calculated by
assuming an outward lateral pressure on the ring wall equal to one-half the veritcal pressure

acting on the adjacent subgrade inside the ring wall.

Mtom of the steel tank should be protected from corrosion as recommended by the tank
/ manufacturer. One typical means to reduce the potential foracorrosion is to place, a cushion of

/ granular material within the ring wall directly beneath the base of the tank. The cushion should

/
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consist of compacted, lightly oiled, clean sand (or clean, fine crushed rock), and its surface
should be shaped to provide a crown of 1 inch per 10 feet of diameter from the center of the tank.
Oil and sand should be thoroughly mixed either in a concrete mixer or by hand. Sufficient oil

should be used to thoroughly wet but not saturate the sand.

The tank should be bolted to the ring wall to provide an anchorage for resisting lateral or uplift
forces that might be developed during an earthquake. A layer of sand-cement grout mix should
be placed to fill the gap between the top of the ring wall and the underside of the tank base plate
to provide uniform support around the periphery of the tank bottom.

5.2.6 Building Floor Slab

The proposed building floor slabs should be constructed on a layer of properly moisture-
conditioned and compacted ‘“non-expansive” fill as recommended in the "Earthwork” section.
The required thickness and reinforcement for the slab should be determined by the project
structural engineer. As a minimum, we suggest a slab thickness of 4 inches with reinforcement
consisting of No. 3 steel reinforcing bars at 18 inches on center each way. Care must be taken

during construction to keep the reinforcement from being pushed to the bottom of the slab.

The suggested minimum steel reinforcement will not prevent the development of slab cracks but
will aid in keeping the construction joints relatively tight and reduces the potential for differential
movement between adjacent panels. Slab control joints should be spaced in accordance with the

recommendations presented in the ACI Manual of Concrete Practice.

Where the risk of moisture penetration through the slab is to be reduced, the slab should be
constructed on a layer of capillary break material covered by a continuous impermeable
membrane vapbr barrier. The capillary break material should be at least 4 inches thick, and
should consist of free-draining crushed rock or gravel graded such that 100 percent will pass the
1-inch sieve and none will pass the No. 4 sieve. The impermeable membrane should consist of
10 or 20-mil polyethylene sheeting or similar moisture barrier. Lapped joints and perforations in
the vapor barrier should be kept to a minimum, and should be sealed. Use of large sheets is
recommended wherever possible to reduce the potential for moisture vapor to seep through the
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vapor barrier (at joints). To provide protection for the membrane, 2 inches of slightly moistened
clean fine sand should be placed on top of the membrane prior to placement of concrete. Where
crushed rock is used as the capillary break material, seating of the rock with a vibratory plate
compactor may aid in reducing the potential for damage to the vapor barrier as the reinforcing
steel and the concrete are placed. The potential for punctures in the polyethylene sheeting due to
foot traffic during construction activities would be much lower where 20-mil sheeting is used.
This combined 6-inch thick layer of capillary rock, vapor barriler and sand may be considered as

the upper 6 inches of the recommended “non-expansive” section.

To further reduce the potential for soil moisture to migrate through the slabs-on-grade as a vapor,
and to reduce concrete shrinkage, consideration should be given to the use of a concrete mix with
a low water/cement ratio. By specifying a concrete mix with a water/cement ratio of 0.45 to 0.49
for use at the slab-on-grade floors, the degree of porosity of the concrete will be reduced. This
will also reduce the amount of entrapped water within the fresh concrete and lessen the potential
for moisture vapor distress to flooring products. The use of Flyash, water reducing admixtures
and/or plasticizers will increase the workability of a mix with relatively low water to cement
ratio. In addition to controlling the water/cement ratio at the time of batching, the addition of
water to the ready-mix concrete at the site should be strictly controlled. Consolidation of the

concrete will also reduce the degree of vapor that can pass through the slab.

Where concrete slabs will be subject to vehicle traffic, forklift loads or vibratory loads, and if
moisture penetration through the slabs is not crucial, at least 6 inches of Class 2 Aggregate Base

should be placed and compacted to at least 95 percent relative compaction under the slabs.

5.3 EXTERIOR CONCRETE SLABS-ON-GRADE

Proper moisture conditioning and compaction of subgrade soils isr\,/ery important. All exterior
slabs should be constructed on a layer of “non-expansive” fill as recommended under the “Non-
expansive Fill” section of this report. Even with proper site preparation, there will still be some
effects of soil moisture change on concrete flatwork. Exterior flatwork will be subjected to edge

effects due to the drying out or wetting of subgrade soils where adjacent to landscape or vacant
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areas. To help reduce edge effects, lateral cutoffs such as an inverted curb are suggested.
Control joints should be spaced on a maximum of 10-foot centers to reduce the potential for
unsightly panel cracks as a result of soil displacement. The use of steel reinforcement will aid in

keeping the control joints and any other cracks tightly closed.

Exterior concrete slabs-on-grade should be cast free from adjacent footings or other non-heaving
edge restraint. This may be accomplished by using a strip of 1/2-inch asphalt impregnated felt
divider material between the slab edges and the adjacent structure. Frequent construction or
control joints should be provided in all concrete slabs where cracking is objectionable.
Continuous reinforcing or dowels at the construction and control joints will also aid in reducing

uneven slab uplift.

5.4 RETAINING WALLS

Retaining walls must be designed to resist static earth pressures due to the adjacent soil,
sufcharge pressures induced by loads close to the walls, and seismic pressures induced during an
earthquake. For this project, we recommend the walls be designed using the lateral pressures

presented below, which are expressed as equivalent fluid weights for on-site soil backfill.

LATERAL EARTH PRESSURES FOR WALLS Up To 15 FEET HIGH

Active Soil Pressure 45 pcf
At-rest Soil Pressure 65 pcf
Passive Soil Pressusre 350 pcf (ultimate)

For static loading conditions, the walls may be designed using at-rest or active soil pressure as
discussed herein. At-rest soil pressure should be used for retaining walls where movement at the
top of walls is restrained or undesirable. Wall movement could cause settlement of backfill and

structures supported on the backfill. Active soil pressure may be used for retaining walls where
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the top of walls is free to deflect and resulting movement of the backfill is acceptable. The at-
rest and active soil pressures given above are for level backfill and do not include hydrostatic

pressures that might be caused by groundwater or water trapped behind the walls.

For seismic loading conditions, the walls may be evaluated using active soil pressure plus a
horizontal seismic line force of 17H? pounds per lineal foot (where H is the height of the vertical
design plane from the wall base to the ground surface above). The resultant of the active soil
pressure should be applied at H/3 above the wall base and the resultant of the seismic line force
should be applied at 2/3H above the wall base. A reduced factor of safety for overturning and

sliding may be used in seismic design.

The effects of surcharge loads close to the walls should be included in the wall design, including
foundation and floor loads from adjacent buildings, traffic loads from adjacent streets and
parking, etc. To simulate the effect of adjacent occasional passenger cars or light pickup trucks,
a horizontal uniform pressure of 50 pounds per square foot may be assumed to act against the full
height of the walls. For other uniform loads behind the walls, such as floor loads from the
adjacent buildings or equipment loads, the additional lateral surcﬁarge pressure should be 50
percent of the vertical surcharge loads. For adjacent foundation loads and other line loads, point
loads, strip loads, heavy truck loads, etc., Kleinfelder should be consulted for specific

recommendations.

For static loading conditions, a minimum factor of safety of 1.5 should be used for overturning
and sliding. For seismic loading conditions, a minimum factor of safety of 1.2 should be used for

overturning and sliding.

Backfill against structures should be compacted as discussed in the “Earthwork” Section of our
report. Over-compaction should be avoided because increased compaction effort can result in
lateral pressures significantly higher than those recommended above. Backfill placed within

5 feet of the walls should be compacted with hand-operated equipment.
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Retaining walls less than 15 feet in height for this project may be supported on shallow footings
or mat foundations founded on undisturbed native material or engineered fills as presented under

the “Foundations” Section of this report.

Retaining walls should be well drained to reduce the potential for built-up of hydrostatic
pressure. A typical drainage system consists of a 1 to 2 foot wide zone of crushed, free draining
gravel (with less than 5 percent fines) wrapped in a geotextile ﬁlter fabric (Mirafi 140N or
equivalent) or Caltrans Class 2 Permeable Material (Caltrans Standard Specifications, Section
68) immediately adjacent to the walls. Geotextile filter fabric is not required if Class 2
Permeable material is used. As an alternative, a prefabricated drainage board such as Mirdrain
G100W or equivalent may be used in lieu of the Class 2 Permeable Material or filter wrapped
drain rock. A minimum 4-inch diameter, rigid, perforated pipe should be placed in the lower
portion of the drainage material to collect discharge water to a storm drain or other discharge ’
facility. The pipe should be PVC Schedule 40 or ABS with an SDR of 35 or better. The pipes
should be sloped to drain by gravity to the sump pump system/outlets.

We recommend the retaining wall design showing height of wall, backfill material type, drainage
details and the earth pressures used be reviewed by Kleinfelder for conformance to the

recommendations given.

5.5 PAVEMENTS

Pavements for this project will consist of parking and driveway areas for light passenger cars and

pickup trucks, with heavier traffic areas for equipment and maintenance trucks.

A bulk sample of the near surface soil were obtained and the laboratory test measured an R-value
of 10. For design purposes, an R-value of 10 was used in our pavement section calculation to

~ take into consideration the expansive clay soil encountered at the site.
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5.5.1 Flexible Pavements

For this project, we have included flexible pavement sections for Traffic Indices (TIs) of 4.5 to

7.5. The recommended pavement sections are presented in the table below.

FLEXIBLE PAVEMENT SECTION ALTERNATIVES
R-VALUE = 10 ’
Asphalt Class 2 Class 2
Traffic Index Concrete Aggregate Base | Aggregate Sub- | Total Thickness
(inches) (inches) base (inches) (inches)

4.5 2.5 9.0 -——- 11.5
3.0 8.0 — 11.0
5.0 2.5 10.0 e 12.5
3.0 9.0 -—- 12.0
5.5 3.0 11.0 — 14.0
6.0 4.0 11.0 — 15.0
6.5 4.0 13.0 — 17.0
4.0 6.0 7.0 17.0
7.0 4.0 15.0 o 19.0
40 6.0 9.0 19.0
7.5 4.0 16.0 . 20.0
4.0 6.0 11.0 21.0

The anticipated traffic and alternate pavement sections presented in this section should be
reviewed by the project civil engineer in consultation with the owner during the development of
the final grading plans. We have made our pavement designs based on the pavement subgrade
soil consisting of a fat clay soil. If site grading exposes soil other than that utilized in our
analysis, we should perform additional tests to confirm or revise the recommended pavement

sections to reflect the actual field conditions.

Subgrade preparation should extend a minimum of 2 feet laterally beyond the face of the curb
and should comply with the requirements under Sections 5.1 “Earthwork” and its subsections.
Compacted pavement subgrade should be non-yielding. Removal and subsequent replacement of
some material (i.e., areas of excessively wet materials, unstable subgrades, or yielding soils) may

be required to obtain the minimum 95 percent compaction to the recommended depth.
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Asphalt Concrete should meet the requirements for 1/2- or 3/4-inch maximum, medium Type B
asphalt concrete in vehicle areas, Section 39, Caltrans Standard Specifications, 1992 edition.
The Class 2 Aggregate Base material should cbﬁform to Section 26 of the Caltrans Standard
Specifications. The Class 2 Aggregate Subbase should comply with Section 25 of the Caltrans
Standard Specifications. ASTM test procedures should be used to assess the percent relative .
compaction of soils, aggregate base and asphalt concrete. Asphalt concrete should be compacted

to a minimum of 96 percent of the maximum laboratory compacted (Hveem) unit weight.

5.5.2 Portland Cement Concrete Pavements

Using the Portland Cement Association guidelines for concrete parking areas, we have developed

the following recommendations for parking areas and access driveways.

AREA MINIMUM THICKNESS
Automobile and light pickup trucks (single 4 inches
axle load of less than 2,500 Ibs, front and rear) ‘
Two-axle trucks (single load of less than 9,000 6 inches (up to 40 passes per week)
Ibs front and less than 18,000 Ibs rear) 7 inches (unlimited passes per week)
Three-axle trucks (single front axle load of less 6 inches (up to 20 passes per week)
than 8,000 Ibs and tandem rear axle load of less 7 inches (unlimited passes per week)
than 32,000 1bs)

Concrete pavements should be constructed on at least 6 inches of Class 2 Aggregate Base
compacted to a minimum of 95 percent relative compaction based on ASTM D1557 — latest

edition. Concrete should have a minimum compressive strength of 4,000 psi (28-day).

Concrete curbs or shoulders, and construction and expansion joints should be provided, as

designed by the project Civil or Structural Engineer.
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6 ADDITIONAL SERVICES AND LIMITATIONS

6.1 ADDITIONAL SERVICES

The review of plans and specifications, and the observation and testing by Kleinfelder of
earthwork related construction activities, are an integral part of the conclusions and
recommendations made in this report. If Kleinfelder is not retained for these services, the client
will be assuming our responsibility for aﬁy potential claims that may arise during or after
construction. The required testing, observation, and consultation by Kleinfelder during

construction includes, but is not limited to:

e Review of plans and specifications;

e Observation of site clearing and stripping;

e Construction observation and density testing during subgrade preparation, placement and
compaction of fill material, backfilling of utility trenches, and pavement construction; and

e ~ Observation of foundation excavations and foundation construction.

6.2 LIMITATIONS

The services provided under this contract as described in this report include -professional
opinions and conclusions based on the data collected. These services have been performed
according to generally accepted geotechnical engineering practices that exist in the project area at
the time the report was written. This report is issued with the understanding that the owner
chooses the risk they wish to bear by the expenditures involved with the construction alternatives

and scheduling that is chosen. No warranty is expressed or implied.

This report may be used only by PB Power, Inc., City of Santa Clara and their consultants and
contractors for the project, only for the purposes stated, and within a reasonable time from its
issuance. Land use, site conditions (both on site and off site) or other factors may change over
time, and additional work may be required with the passage of time. Any party other than PB
Power, Inc., City of Santa Clara and their authorized conéultants and contractors who wishes to
use this report shall notify Kleinfelder of such intended use. Based on the intended use of the

report, Kleinfelder may require that additional work be performed and that an updated report be
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issued. Non-compliance with any of these requirements by the clients or anyone else will release

Kleinfelder from any liability resulting from the use of this report by any unauthorized party.

The conclusions and recommendations in this report are for the proposed improvements at the
building additions project at the Pico Power Plant in Santa Clara, California, as described in the

text of this report. The conclusions and recommendations in this report are invalid if:

e The anticipated structure loads or the proposed structure locations change;

e The report is used for adjacent or other property;

e The Additional Services section of this report is not followed, particularly the observation of
subgrade preparation and placement and compaction of engineered fills;

e If changes of grades occur between the issuance of this report and construction, or

e Any other change is implemented which materially alters the project from that proposed at

the time this report was prepared.

The conclusions and recommendations presented in this report are based on information obtained

from the following:

e Five borings and five CPT holes advanced within the site;
e The observations of our engineer;
e The results of laboratory tests; and

e Our experience on similar projects with similar soil conditions.

The logs of the exploratory borings and CPT holes do not provide a warranty as to the conditions
that may exist beneath the entire site. The extent and nature of subsurface soil and groundwater
variations may not become evident until construction begins. It is possible that variations in soil
conditions and depth to groundwater could exist beyond the points of exploration that may
require additional studies, consultation, and possible design revisions: If conditions encountered
in the field during construction are different from those described in this report, our firm should

be contacted immediately to provide any necessary' revisions to these recommendations.
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UNIFIED SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS LTR D DESCRIPTION MAJOR DIVISIONS LTR iD DESCRIPTION
5 -
B gravel vel with sand, little Inorganic sits and sands, dayey
OW 0730 armoman. Jrvetsor et i sand ML e it plashey. " S2nds, rock flouror
50 %
GP 0 0 _f ,-Z Mq gravels or gravel with sand, ,IS\;!]-ES cL lémgans;cnl;yag dawsiotfy lg'wh medium plasticity, gravelty
|2 e or no fines. ays, ays, ays.
ENRSVEL °h LY CLAYS M T
GRAVELLY GM |, 4 ¢ Siity gravels, silty gravel with sand mixure. FINE oL |14 Organic silts and organic sitt-clays of low plasticiy.
A GRAINED T
COARSE GC Clayey gravels, clayey gravel with sand mixture. | SOILS MH ic efastic SHts, mi . N
GRAINED £ orshysois. .
SOILS SW ] Well-graded sands or gravelly sands, litle or SILTS : /
no fines.
] AND CH / Inorganic fat clays (high plasticity).
sp | Poorly-graded sands or gravelly sands, littie CLAYS - /4
SAND | orno fines. f( g
AND OH |/ Organic clays of medium high to high plasticity.
SANDY SM Silty sand.
NIZANL
sc ch sand HIGHLY ORGANIC SOILS Pt l, \\1, | Peatandother highly organic soils.

Q

5/31
Yoy

5/31
PEN

Notes:

20800,

Standard Penetration Split Spoon Sampler 2.0inch, 1.4inch I.D.
Modified California Sampler 2.5 inch O.D., 2.0 inch I.D.

Bulk Sample

California Sampler, 3.0 inch O.D., 2.5 inch 1.D.

Shelby Tube 3.0 inch O.D.

Approximate water level first observed in boring. Time recorded in reference to a 24 hour clock.

Approximate water level observed in boring following drilling

g

Pocket Pentrometer reading, in tsf

TV:Su  Torvane shear strength, in ksf

LL LIQUID LIMIT > TRIAXIAL SHEAR

Pl PLASTICITY INDEX CONSOL CONSOLIDATION
%-#200 SIEVE ANALYSIS (#200 SCREEN) R-Value RESISTANCE VALUE

DS DIRECT SHEAR SE SAND EQUIVALENT

C COHESION (PSF) El EXPANSION EQUIVLANT
PHI FRICTION ANGLE FS FREE SWELL (U.S.B.R))

Blow counts represent the number of blows a 140-pound hammer falling 30 inches required to drive a sampler through
the last 12 inches of an 18 inch penetration, unless otherwise noted.

The lines separating strata on the logs represent approximate boundaries only. The actual transition may be gradual. No
warranty is provided as to the continuity of soil strata between borings. Logs represent the soil section observed at the
boring location on the date of drilling only.

| N

BORING LOG LEGEND [ Pate

KLEINFELDER
Pico Power Plant Santa Clara

Duane Ave and Lafayette St. A-1

| PROVECT NO. 18234 Santa Clara, California

7/28/2002 2:00:57 PM
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PROJECT NO.
\

18234

. Sampler: Modified California 2.5 inch O.D., 2.0 inch L.D., Standard
leted: 127, J
Date Comple 6/27/02 Penetration Split Spoon 2.0 inch O.D., 1.4 inch I.D.
Logged By: P. Holland
Total Depth: 41.5 ft Method: 6" Hollow Stem Auger
Hammer Wt 140 Ibs., 30" drop ) »
FIELD LABORATORY 4
: DESCRIPTION
) 2
£ o € 2 |8% g £ & %
£ g % |28 |g2 5 = on- Esti
a |E g >55|85 Eo 2 g Surface Elevation: Estimated feet (Above MSL)
8 |8 @ |68 S38x|85 % 5 & :
? FAT CLAY (CH) - dark gray to black, moist, hard, with gravel
I33 100 | 19 %
5 18 é - dark brown to gray, very stiff
l42 102 | 21 Z
10 4
l CLAY (CL) - light brown, moist, medium stiff
13 101 27 1.3
B _Z N
SANDY CLAY (CL) - brown, wet, stiff, with fine sand
15 —|
l13 M4 | 22
777/ SANDY CLAY (CL) - dark gray, moist, stiff, with fine sand
2 27 #200=58% Z.
19 ?
CLAY (CL) - gray, wet, stiff
25 _I 1.3
13 10 | 25
]
30— 28 - very stiff
30
LOG OF BORING NO. B-1 PLATE
l“ KLEINFELDER Pico Power Plant Santa Clara
Duane Ave and Lafayette St.
Santa Clara, California A-2
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FIELD LABORATORY
DESCRIPTION
. ¥
oo £ 8
§ a3l 2 Eé‘g_ §§°\° S (% % £ é (Continued from previous plate)
CLAY (CL) - gray, wet, very stiff
35. _I 15 - stiff
12
"SANDY CLAY (CL) - brown, wet, stiff, with fine sand
40
]20 23 #200=55%

Bottom of boring
Boring backfilled with cement grout

k KLEINFELDER

L PROJECT NO.

18234

LOG OF BORING NO. B-1
Pico Power Plant Santa Clara
Duane Ave and Lafayette St.

Santa Clara, California

PLATE

A-2

(cont'd)
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Sampler: Modified California 2:5 inch O.D., 2.0 inch 1.D., Standard

D leted: 6/27/02
ate Completed: Penetration Split Spoon 2.0 inch 0.D., 1.4 inch L.D.
Logged By: P. Holland
Total Depth: 415 ft Method: 6" Hollow Stem Auger
Hammer WE: 140 |bS., 30" dl’Op
FIELD LABORATORY
DESCRIPTION
. 2
£ |le| € | = 5% é % '? .
g |E g »2y|2E |EB . g g Surface Elevation: Estimated feet (Above MSL)
8 |8 o |6§88|28x|8B % 5 @
7 FAT CLAY (CH) - dark brown, moist, very stiff, with gravel
I 3.8 %
35 110 14 LL=53; PI=32 %
Z, .
//' CLAY (CL/CH) - gray brown, moist, very stiff
5 | v
l 43 4
48 108 18 3.00@ %
1 5.1% 2
‘ 7
: v
7
10— 7
I ) SANDY CLAY (CL) - light brown to gray, moist, stiff to very
24 105 23 0.69 @ 2817 Stiff
7 15.2% %
/4  CLAYEY SAND (SC) - brown, moist, medium dense, fine to
15 ] coarse sand
20 104 24 CLAY (CL) - light brown, moist, very stiff
SILTY SAND (SM) - brown, moist, medium dense, fine to
20— coarse sand, trace of fine gravel
0 19 #200=17%
4 7 SANDY CLAY (CL) - gray, moist to wet, medium stiff to stiff
30— 3.2 % - blue gray, very stiff
28 97 | 26 7%

mKLEINFELDER

PR IFCT NN 1R9724

LOG OF BORING NO. B-2 PLATE
Pico Power Plant Santa Clara

Duane Ave and Lafayette St. ,

Santa Clara, California A-3
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FIELD LABORATORY

DESCRIPTION
. (2}
e (= 8
3 % | 3 |22 % 5 s B
§‘ g 3 gé'g géo\" S ‘% B g 5 (Continued from previous plate)
B CLAY (CL) - blue gray, moist to wet, stiff
35¢ | - very stiff

SANDY CLAY (CL) - brown, moist, stiff, fine sand

50—

60—

65 —

Bottom of boring
No free water encountered
Boring backfilled with cement grout

k KLEINFELDER
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LOG OF BORING NO. B-2
Pico Power Plant Santa Clara
Duane Ave and Lafayette St.
Santa Clara, California
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—

Sampler: Modified California 2.5 inch 0.D., 2.0 inch L.D., Standard

Date Completed: 6/27/02 ~ - - -
Penetration Split Spoon 2.0 inch 0.D., 1.4 inch 1.D.
Logged By: P. Holland
Total Depth: 21.5ft Method: 6" Hollow Stem Auger
Hammer WE: 140 Ibs, 30" dr op
FIELD LABORATORY
DESCRIPTION
. 7}
= | [} o g £ E ‘B
£ |7 § %’ .3 5 a E’ 5 - ) 3
5 |El 3 |»5 5|85 Eo £ s Surface Elevation: Estimated feet (Above MSL)
8 |8 o |68828x|8 5 ® 1] & ) :
' : // FAT CLAY (CH) - dark brown, moist, very stiff, with coarse
| 99 | 16 45 % sand
41 /
] %
5 103 23 3@ %
10.1% 4.5 /
29 /
10— /] SANDY CLAY (CL) - light brown, moist, very stiff, with fine
I 407  sand
.18 115 20 #200=66%
AV i
15 —
[ POORLY GRADED SAND with SILT and GRAVEL (SP-SM) -
| 38 brown, moist, dense, fine to coarse sand
i SILTY SAND (SM) - gray, moist to wet, dense, fine sand
2 21 #200=14%
40
CLAY (CL) - brown, moist, stiff to very stiff
25 ‘i 25
17
WELL GRADED SAND WITH GRAVEL (SW) - dark brown,
30 wet, very dense, fine to coarse sand, with fine gravel
62

B KLEINFELDER

L PROJECT NO.

18234

LOG OF BORING NO. B-6 PLATE
Pico Power Plant Santa Clara

Duane Ave and Lafayette St.
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[ FIELD LABORATORY
DESCRIPTION
(2]
8
- £z
sley s|5|i8 | 5 |®
§ 3 2 I1Z § 5|28 § % “ § é (Continued from previous plate)
WELL GRADED SAND WITH GRAVEL (SW) - dark brown,
T wet, very dense, fine to coarse sand, with fine gravel
) - more gravel, medium dense to dense
35 — . .
Passing
i:ss . [#200=4%
] - ) (sieve analysis),
40
55 - dense to very dense
i Bottom of boring
4 Boring backfilled with cement grout
45 —
50—
55 —
60—
65 —
LOG OF BORING NO. B-6 PLATE
l“ KLEINFELDER Pico Power Plant Santa-Clara
- Duane Ave and Lafayette St.
Santa Clara, California A4
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Sampler: Modified California 2.5 inch O.D., 2.0 inch 1.D., Standard

Date Completed: 7/1102 -
ae Pl Penetration Split Spoon 2.0 inch 0.D., 1.4 inch 1.D.
Logged By: P. Holland
Total Depth: 40.0 ft Method: 6" Hollow Stem Auger
Hammer Wt: 140 Ibs., 30" drop
FIELD ' LABORATORY
DESCRIPTION
, 2
£ e 2> |&¢ g =3 & B
£ |8 § B |BL |2c ) ht L Eefi
8 |El 3 |5 . 2 |E B £ g Surface Elevation: "Estimated feet (Above MSL)
8 |8 m» |(688238x|8 5 8 o] &
CLAY (CL) - dark brown, moist, stiff, fine to coarse sand, with
subangular gravel.
l13 ’ 124 14 LL=46; PI=28
7 CLAY (CL/CH) - dark brown, moist, hard
3 z
l:ﬂ 105 21 6.80 @ 4
] 7.3% %
- Z
%
I 101 23
10— 22 CLAY (CL) - olive brown, moist, stiff
g
I - with fine gravel
15 MR11 101 30
POORLY GRADED SAND with GRAVEL (SP) - brown, moist,
] N medium dense, fine to coarse sand, fine gravel
20]40 12 ~#200=5%
CLAY (CL) - gray, moist, stiff
25 j’m
30J30

mKLElNFELDER

DD IENT AN
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LOG OF BORING NO. B-7
Pico Power Plant Santa Clara

Duane Ave and Lafayette St.
Santa Clara, California

PLATE
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( FIELD LABORATORY

60—

Boring backfilled with cement grout

DESCRIPTION
. [7]
= [y = [y g £ E
5l 8 bg *§§ %g z % Continued jous plat
8 I8 8 |588/28=|85 % 5 g (Continued from previous plate)
CLAY (CL) - gray, moist, stiff
I 38 .
- very sti
35 24 Ty |
_lu'
40 Bottom of boring

mKLEINFELDER

DD IENT NN 40924

LOG OF BORING NO. B-7
Pico Power Plant Santa Clara
Duane Ave and Lafayette St.
Santa Clara, California

PLATE

A-5
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Sampler: Modified California 2.5 inch 0.D., 2.0 inch 1.D., Standard

Date Completed: 6/27/02
aie Lompls Penetration Split Spoon 2.0 inch 0.D, 1.4 inch 1.D.
Logged By: P. Holland
Total Depth: 39.0 ft Method: 6" Hollow Stem Auger
Hammer Wt: 140 Ibs., 30" drop
FIELD' LABORATORY
DESCRIPTION
. )
£ o & z |S¢ 3 € E B :
£ || E g |28 |a g2 5 At T
a § S >5% 2F E £ < Surface Elevation: Estimated feet (Above MSL)
8 |8 = |[688|238x|8 5% 5 &
V FAT CLAY (CH) - dark brown, moist, stiff, fine to medium sand
32 LL=59; PI=38 %
49 94 22 %
55 111 18 % - caliche nodules
5 - %
| %
- 02 CLAY (CL) - light brown, moist, stiff to very stiff
10_I22 10 |20 |o7m9@
N 12.8%
i POORLY GRADED SAND with CLAY (SP-SC) - brown, wet,
I medium dense, fine to coarse sand, with fine to coarse gravel
15 .28 Passing
#200=12%
(sieve analysis)
20_i43 - dense
d CLAY (CL) - blue gray, wet, stiff
' 1.0
25 M1 104 | 24 077 @
15.2%

SANDY CLAY (CL) - light brown, wet, very stiff, with fine sand

m KLEINFELDER

LOG OF BORING NO. B-8 PLATE
Pico Power Plant Santa-Clara

Duane Ave and Lafayette St.

Santa Clara, California A-6
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e Nl ol RN smnas

( FIELD LABORATORY )
DESCRIPTION
£ e > gz |Eg g B
= g- o B2 g- c 5 .
§ 3l &Iz § 5|8 § |8 ‘% . g $ . (Continued from previous plate)
SANDY CLAY (CL) - light brown, wet, very stiff with fine sand
{39 CLAYEY SAND (SC) - brown, wet, dense, fine to coarse sand
3 17 #200=19% ' 7
_!5016 - very dense
40— Bottom of boring .
Boring backfilled with cement grout
45 — .
50— ]
55 — -
60— —
65 — -
e - B
LOG OF BORING NO. B-8 PLATE

Pico Power Plant Santa Clara
Duane Ave and Lafayette St. ;
Santa Clara, California A-6

fam st N




PROJECT: PG&E SUBSTATION
LOCATION: Santa Clara CA
PROJ. NO.: 18234(KLF-70)

DEPTH
(feet)

0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00
20.50
21.00
21.50
22.00
22.50
23.00
23.50
24.00
24.50
25.00
25.50
26.00
26.50
27.00
- 27.50
28.00
28.50
29.00
29.50
30.00
30.50
31.00
31.50
32.00
32.50

Qc
(tsf)

28.20
42.51
32.74
30.02
19.59
22.86
30.12
28.91
26.69
27.50
28.40
22.36
18.67
23.27

16.15
15.27

8.04
- 7.78
9.22
12.82
13.36
16.59
10.85
9.80
12.72
12.01
7.17
8.22
8.14
8.30
7.73
11.79
14.70
10.91
19.43
33.84
40.39

105.86

120.77

102.84

131.24

109.78

108.88

104.45
97.80
74.63
30.51
13.03

8.63
7.61
7.39
8.43
11.47
9.76
8.39
3.15
16.57
8.1
13.11
19.06
21.05
24.27
27.29
33.94
10.32

Fs

(tsf)

1.906
2.395
1.914
1.546
1.282
1.593
2.249
2.611
2.807
2.626
2.537
2.268
1.843
1.549
1.278
1.086
0.620
0.476
0.517
0.918
1.334
1.276
0.919
0.352
0.468
0.504
0.347
0.329
0.315
0.372
0.332

0.797.

0.860
0.684
1.923
3.151
3.265
2.931
2.751
2.262
3.665
4.100
3.866
3.922
4.062
3.008
1.574
0.602
0.326
0.267
0.237
0.401
0.318
0.303
0.238
0.451
0.733
0.312
0.570
0.883
1.152
1.552
2.048
1.712
0.515
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(N) (N")
28 45
43 68
33 52
30 48
20 3
23 37
30 48
29 46
27 43
27 44
28 45
22 36
19 29
23 35
16 23
15 21

8 N
8 10
9 12
13 16
13 a7
17 21
11 13
10 12
8 10
12 14
7 8
8 9
8 9
8 9
8 9
12 13
15 16
11 12
19 21
3% 36
40 43
42 4
40 42
3% 35
44 45
4h 4h
4 4b
42 42
98 98
37 37
31 30
13 13
9 9
8 8
7 7
8 8
8 8
7 6
6 6
3 3
17 16
8 8
13 13
19 19
21 2
2% 24
27 26
3% 32
10 10

Rf SPT SPT TotVtStr
(ksf)

0.06
0.13
0.19
0.26
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CPT NO.: CPT-3
: 06-27-2002
Groundwater measured at 9.2 feet

SU
(ksf)

3.76
5.66
4.35
3.98
2.59
3.02
3.98
3.82
3.52
3.62
3.74
2.93
2.43
3.04
2.09
1.96
1.49
1.44
1.43
1.62
1.69
2.12
1.68
1.50
1.59
1.49
1.26
1.46
1.44
1.47
1.35
1.80
1.82
1.64
2.44
4.36
5.23

13.95

14.46
14.33
13.74
12.85
9.75
3.87
1.53
1.41
1.20
1.15
1.35
1.63
1.34
1.33
0.28
1.97
1.26
1.50
2.29
2.55
2.97
3.37
4.25
1.38

Sandy SILT to Clayey SILT "
L}

Page 1 of 2

SOIL BEHAVIOR DENSITY RANGE
TYPE (pcf)

CLAY 130-140
" 1N
[N s
1 ) "
" "
[} 1
" 1N
[N [ ]
" [N )
" [N ]
[ ) "
1 "
" "
1 [}
‘e [ )
e ()

o 120-130
" 110-120
" [ )
" 120-130
" 130-140
[ ) L]
X _ 120-130
o 110-120
Silty CLAY to CLAY 120-130
CLAY "
o 110-120

" ()
" "
L) 1
e ) [
X 120-130
T "
1] 1]
" 130-140
L "
(] o

Sandy SILT to Clayey SILT '

Silty SAND to Sandy SILT "
[ ]

Very Stiff Fine Grained * "
Clayey SILT to Silty CLAY "

CLAY "
' 120-130
' 110-120
" 100-110
ey [
' 110-120
Silty CLAY to CLAY "
N [ [N
" 100-110
Organic Material "
CLAY 120-130
" 110-120
' 120-130
e [
" 130-140
L] [
1 [
"t 1R
" 120-130

John-Sarmiento & Associates
Cone Penetration Testing Service




PROJECT: PG&E SUBSTATION CPT NO.: CPT-3 Page 2 of 2

LOCATION: Santa Clara CA DATE : 06-27-2002
PROJ. NO.: 18234(KLF-70) Groundwater measured at 9.2 feet
DEPTH Qc Fs Rf SPT SPT TotViStr, PHI Su SOIL BEHAVIOR DENSITY RANGE
(feet) - (tsf)  (tsf) (%) (N) (N') (ksf) (deg.) (ksf) TYPE (pcf)
33.00 7.49  0.349 4.7 7 7 4.18 ---- 1.08 v 110-120
33.50 13.65 0.660 4.8 14 13 4.24 ---- 1.54 " 120-130
34.00 ° 17.63 0.942 5.3 18 16 4.30 ---- 2.06 " v
34.50 19.48 1.029 5.2 19 17 4.37 ---- 2.31 v 130-140
35.00 18.85 0.937 5.0 19 17 4.44 ---- 2.22 " "
35.50 13.59 0.642 4.7 14 12 4.50 ---- 1.51 v 120-130
36.00 10.12 0.431 4.3 10 9 4.56 ---- 1.31 v 110-120
36.50 12.83 0.550 4.3 13 1N 4.62 ---- 1.40 " 120-130
37.00 11.26 0.443 3.9 11 10 4.68 ---- 1.49 . " 110-120
37.50 13.85 0.522 3.8 9 8 4.74 ---- 1.53 Silty CLAY to CLAY 120-130
38.00 13.65 0.601 4.4 14 1 4.81 ---- 1.50 CLAY ve
38.50 12.12  0.478 3.9 12 10 4.87 ---- 1.29 " "
39.00 15.08 0.678 4.5 15 12 4.93 ---- 1.68 " "
39.50 14.98 0.713 4.8 15 12 4.99 ---- 1.66 ) v "
40.00 16.89 0.707 4.2 17 14 5.06 ---- 1.9 " '
DEPTH = Sampling interval (2 inches)
Qc = Tip bearing resistance TotStr = Total Stress using est. density**
Fs = Sleeve friction resistance Phi = Soil friction angle*
Rf = Tip/Sleeve ratio Su = Undrained Soil Strength* (Nk=10 for Qc<9 tsf)
SPT = Equivalent Standard Penetration Test* (Nk=12 for Qc=9 to 12 tsf) (Nk=15 for Qc>12 tsf)

References: * Robertson and Campanella, 1988
** Olsen, 1989  *** purgunoglu & Mitchell, 1975

John Sarmiento & Associates
Cone Penetration Testing Service




PROJECT: PG&E SUBSTATION
LOCATION: Santa Clara CA
PROJ. NO.: 18234(KLF-70)

DEPTH
(feet)

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50
10.00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00
20.50
21.00
21.50
22.00
22.50
23.00
23.50
24.00
24.50
25.00
25.50
26.00
26.50
27.00
27.50
28.00
28.50
29.00
29.50
30.00
30.50
31.00
31.50
32.00
32.50

Qc
(tsf)

151.18
59.03
39.60
27.92
17.39

150.47
17.01

8.35
11.55
14.90
11.06
23.99
23.69
20.16
18.01
16.65
17.33
13.44
11.45

8.60
17.75
12.95
20.22
17.99
10.06

4.88

3.53

5.70

2.77

5.36

3.63

1.28

6.83
13.45
13.69
10.40
28.72
42.42
53.69

118.75

112.21

1264.19

123.38
154.50
91.56
87.03
43.42
12.41
3.39
6.79
4.64
6.57
6.77
24.09
7.37
8.99
11.20
.20.76
125.09
18.57
11.28
16.28
25.70
30.13
30.23

Fs

(tsf)

2.560
3.001
2.068
1.587
0.960
4.278
1.691
1.529
1.613
1.599
1.173
1.204
1.142
0.983
1.058
1.022
0.900
0.620
0.457
0.688
0.897
0.848
1.293
1.352
0.731
0.646
0.381
0.373
0.255
0.334
0.324

0.335 -

0.480
0.667
0.612
0.716
1.940
3.079
3.634
3.668
2.803
2.103
2.480
4.099
3.479
3.212
1.921
0.675
0.307
0.360
0.283
0.308
0.399
0.464
0.403
0.280
0.494
2.201
2.486
0.540
0.648
0.820
0.852
1.122
1.243
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Rf SPT SPT
(N) (N*)
38 60
59 94
40 63
28 45
17 28
50 80
17 27
8 13
12 18
15 24
1 18
24 38
24 37
20 30
18 26
17 23
17 23
13 18
1M 15
9 N
18 22
13 15
20 23
18 20
10 N
5 5
4 4
6 6
3 3
5 6
4 4
1 1
7 7
13 14
14 14
10 1
29 29
42 42
54 54
47 47
37 37
31 AN
41 M
51 51
46 46
44 43
29 29
12 12
3 3
7 7
5 5
7 7
7 7
10 9
7 7
6 6
" 1
21 20
42 39
9 9
1M1 10
16 15
13 N
15 13
20 18

TotVtStr
(ksf)

0.06
0.13
0.19
0.26
0.33
0.39
0.46
0.52
0.59
0.66
0.72
0.79
0.86
0.92
0.99
1.06
1.12
1.19
1.25
1.31
1.38
1.44
1.51
1.57
1.64
1.69
1.75
1.80
1.85
1.90
1.96
2.00
2.06
2.12
2.18
2.24
2.31
2.38
2.44
2.51
2.58
2.65
2.7
2.78
2.85
2.92
2.98
3.05
3.10
3.16
3.21
3.26
3.32
3.38
3.44
3.49
3.55
3.62
3.69
3.75
3.81
3.88
3.94
4.01
4.08

CPT NO.: CPT-4
DATE : 06-28-2002
Groundwater measured at 13.4 feet

Su

(ksf)

7.86
5.27
3.70
2.30
2.24
1.62
1.88
1.94
1.78
3.15

12.02
11.41

5.59
1.45
0.37
1.04
0.61
0.99
1.02
2.99
1.13
1.45
1.57
2.53
2.23
1.56
1.91
3.16

3.76

Page 1 of 3

SOIL BEHAVIOR DENSITY RANGE

TYPE (pcf)
SAND to Silty SAND 130-140
Very Stiff Fine Grained * "
CLAY "
1 IR ]

Silty SAND to Sandy SILT "

CLAY "
Organic Material 120-130
" 130-140

CLAY "
Organic Material 120-130
CLAY 130-140

e "

e [ ]

() 1]

1] "
v 120-130

" [ ]

" "

e i

1] "

" ()
" 130-140

e "
i 120-130
Organic Material 110-120
v 100-110

CLAY L
Organic Material 90-100
CLAY 100-110

Organic Material "
- v 90-100
CLAY 110-120
v 120-130

" ]

1 "
" 130-140

L] "

) e

Sandy SILT to Clayey SILT "

Silty SAND to Sandy SILT v

SAND to Silty SAND "

Silty SAND to Sandy SILT "

13 L]

Clayey SILT to Silty CLAY "

" "

Silty CLAY to CLAY - "
CLAY 120-130
Organic Material 100-110
CLAY 110-120
" 100-110

" e
" 110-120
Sandy SILT to Clayey SILT  120-130
CLAY 110-120

Silty CLAY to CLAY "
CLAY 120-130°

"

130-140
Silty SAND to Sandy SILT v
Clayey SILT to Silty CLAY 120-130

CLAY '
" [ ]

Clayey SILT to Silty CLAY  130-140
[N ] 1

Silty CLAY to CLAY . "

Johri Sarmiento & Associates
Cone Penetration Testing Service




PROJECT: PG&E SUBSTATION
LOCATION: Santa Clara CA
PROJ. NO.: 18234(KLF-70)

DEPTH Qc Fs
(feet) (tsf) (tsf)

33.00 23.38 0.867
33.50 8.19 0.502
34.00 13.17 0.468
34.50 20.06 0.686
35.00 21.77 0.908
35.50 21.17  0.841
36.00 17.41  0.743
36.50 14.80 0.660
37.00 15.00 0.567
37.50 11.12  0.396
38.00 17.83 0.666
38.50 16.71  0.591
39.00 12.63  0.455
39.50 11.28  0.465
40.00 13.47  0.557
40.50 19.40 0.950
41.00 29.73 1.692
41.50 20.56 1.009
42.00 17.43  1.494
42.50 32.14 1.230
43.00 19.68 1.420
43.50 90.55 4.441
44,00 109.99 3.579
44.50 167.19 3.489
45.00 201.93 2.084
45.50  92.97 1.359
46.00 20.36 0.912
46.50 11.97  0.546
47.00 13.23  0.406
47.50 13.71  0.465
48.00 25.90 1.988
48.50 127.91 5.012
49.00 278.16 4.206
49.50 296.69 3.960
50.00 325.99 4.151
50.50 292.96 4.541
51.00 268.09 2.709
51.50 67.79 2.391
52.00 15.48 1.168
52.50 11.76 0.608
53.00 18.11  0.647
53.50 12.14  0.509
54.00 17.89 0.788
54.50 23.78 0.897
55.00 20.56 0.676
55.50 12.81 0.540
56.00 12.87 0.600
56.50 15.60 0.591
57.00 17.26 0.771
57.50 20.16  1.004
58.00 20.16 0.795
58.50 14.69 0.612
59.00 14.37  0.641
59.50 16.80 0.687
60.00 18.23 0.680
60.50 16.38  0.565
61.00 26.50 1.088
61.50 26.10 1.107
62.00 18.65 0.711
62.50 11.94  0.627
63.00 13.55 0.615
63.50 18.13 0.902
64.00 27.31  1.34
64.50 24.99 0.968
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Rf SPT SPT  TotViStr

(N) (N')
16 13
8 7
9 7
10 8
15 12
% 12
17 14
15 12
10 8
7 6
12 10
" 9
8 7
1" 9
13 N
19 15
30 23
21 16
17 13
16 12
20 15
91 69
44 33
56 42
40 30
23 17
20 15
12 9
9 6
9 7
26 19
128 92
56 40
59 42
65 46
59 41
54 38
34 24
15 N
12 8
12 8
12 8
18 12
16 11
10 7
13 9
13 9
10 7
17 12
20 13
13 9
15 10
14 9
1 7
12 8
" 7
18 1N
17 N
12 8
12 8
14 9
18 1
27 17
10

L) D)

.

N=O0O OV NITOOUVMIELTWWN—==2O00 (o2

. .

.

OO NNNNNNNNNNNNNNNOCOCOCOOOOOOOCOOOOOOVIVIVTIVIVIVIVITVIVIVIVIVIVIVINE SRS SIS S

CPT NO.: CPT-4

Page 2 of 3

DATE : 06-28-2002
Groundwater measured at 13.4 feet

PHI sU

‘(deg.)  (ksf)

--e- 284
—ees 122
—eee 147
-ee- 239
---- 2.6
---- 2.53
---- 2,02
---- 167
cees 1,69
--e- 1.46
----2.06
R
--e-1.36
--e- 147
--e- 146
---- 2,25
---- 3.62
---- 2,39
---- 197
---- 3,93
—--- 2,26
- NN
---- 14,30
39 ----
40 ----
36 ----
----2.33
---- 1.50
---- 137
—--- 143
---- 3,05
---- 16,65
42 ----
42 ----
43 --e-
42 ----
42 ----
---- 8.60
—ee 1,62
. Y
---- 197
—eee 17
---- 1,93
—-ee 2.7
---- 2.28
—ees 124
—-e- 124
---- 1,60
---- 1,82
---- 2,20
---- 2,20
--e- 146
—-e- 142
.- T4
N K7
—-e- 167
---- 3,02
—ee- 2,96
-eee 1,96
---- 133
R Y14
---- 1.88
----3.10
ceee 2,79

SOIL BEHAVIOR DENSITY RANGE

TYPE (pcf)
" "
CLAY 110-120
Silty CLAY to CLAY 120-130
Clayey SILT to Silty CLAY "
Silty CLAY to CLAY 130-140
" 1
CLAY 120-130
L] "
_ Silty CLAY to CLAY "
" 110-120
" 120-130
e L ]
" L]
CLAY "
[N ] "
" 130-140
i ) 1
" "
1 "
Clayey SILT to Silty CLAY "
CLAY . '
Very Stiff Fine Grained * v
Sandy SILT to Clayey SILT L
Silty SAND to Sandy SILT v
SAND ) 120-130
SAND to Silty SAND 130-140
CLAY "
" 120-130
Silty CLAY to CLAY "
() [N}
CLAY 130-140
Very Stiff Fine Grained * >140
SAND ) 130-140
1 [N
1t "
1 B ]
" 120-130
Clayey SILT to Silty CLAY 130- 140
CLAY v
" 120-130
Silty CLAY to CLAY v
CLAY v
" [ )
Silty CLAY to CLAY 130-140
Clayey SILT to Silty CLAY 120-130
CLAY "
[ ) 1]
Silty CLAY to CLAY "
CLAY "
v 130-140
Silty CLAY to CLAY 120-130
CLAY "
[} (]
Silty CLAY to CLAY "
[} ()
[} (]
" 130-140
" : i
" 120-130
CLAY "
" "
[ ] [}
1 130-140

Silty CLAY to CLAY '

Johmn Sarmiento & Associates
Cone Penetration Testing Service




PROJECT: PG&E SUBSTATION CPT NO.: CPT-4 Page 3 of 3

LOCATION: Santa Clara CA DATE : 06-28-2002
PROJ. NO.: 18234(KLF-70) Groundwater measured at 13.4 feet
DEPTH Qc Fs Rf SPT SPT TotVtStr PHI Su SOIL BEHAVIOR DENSITY RANGE
(feet) (tsf) (tsf) (%) (N) (N') (ksf) (deg.) (ksf) TYPE (pcf)
65.00 f8.83 0.706 3.7 13 8 8.26 ---- 1.96 " 120-130
65.50 17.34  0.842 4.9 17 1 8.32 ---- 1.76 CLAY "
66.00 23.88 0.927 3.9 16 10 8.39 - 2.63 Silty CLAY to CLAY 130-140
66.50 24.49 1,039 4.2 16 10 8.46 ---- 2.70 ve '
67.00 29.22  1.291 4.6 19 12 8.53 ---- 3.33 " "
67.50 20.56 0.931 4.5 21 13 8.59 ---- 2.17 CLAY "
68.00 17.94 0.801 4.5 18 11 8.66 ---- 1.82 v 120-130
68.50 18.13 0.882 4.9 18 11 8.72 ---- 1.84 " v
69.00 20.36 0.812 4.0 14 8 8.78 ---- 2.13 . Silty CLAY to CLAY ]
69.50 17.70  0.705 4.0 12 7 8.85 ---- 1.77 v "
70.00 18.57 0.694 3.7 12 7 8.91 ---- 1.88 e ]
70.50 17.30 0.580 3.4 12 7 8.97 ---- 1.7 ' "
71.00 20.86 0.607 2.9 10 6 9.03 -en- 2.18 Clayey SILT to Silty CLAY "
71.50 18.79 0.517 2.8 9 6 9.10 ---- 1.90 " "
72.00 16.68 0.531 3.2 8 5 9.16 ---- 1.61 " "
72.50 20.56 0.766 3.7 14 8 9.22 ---- 2.13 Silty CLAY to CLAY "
73.00 33.06 1.669 5.1 33 19 9.29 ---- 3.79 CLAY 130-140
73.50 38.89 1.753 4.5 26 15 9.36 ---- 4.56 Silty CLAY to CLAY "
74.00 63.86 4.543 7.1 64 37 9.42 ---- 7.89 Very Stiff Fine Grained * L
74,50 127.20 5.702 4.5 127 T4 9.49 ----  16.33 " >140
75.00 184.39 4.083 2.2 61 36 9.56 38 ---- Silty SAND to Sandy SILT 130-140
75.50 211.08 3.621 1.7 42 24 9.63 39 ---- SAND "
76.00 309.55 3.720 1.2 62 36 9.70 41 ---- " ve
76.50 295.05 3.261 1.1 59 34 9.76 41 ---- " 120-130
77.00 296.93 3.157 1.1 59 34 9.83 41 ---- " v
DEPTH = Sampling interval (2 inches)
Qc = Tip bearing resistance TotStr = Total Stress using est. density**
Fs = Sleeve friction resistance Phi = Soil friction angle*
Rf = Tip/Sleeve ratio Su = Undrained Soil Strength* (Nk=10 for Qc<9 tsf)
SPT = Equivalent Standard Penetration Test* (Nk=12 for Qc=9 to 12 tsf) (Nk=15 for Qc>12 tsf)

References: * Robertson and Campanella, 1988 -
** Olsen, 1989  *** purgunoglu & Mitchell, 1975

Johii Sarmiento & Associates
Cone Penetration Testing Service




PROJECT:

PG&E SUBSTATION

LOCATION: Santa Clara CA
PROJ. NO.: 18234(KLF-70)

DEPTH Qc Fs Rf SPT SPT TotVtStr
(feet) (tsf) (tsf) (%) (N) (N')  (ksf)
0.50 43.33 1.116 2.6 17 28 0.06
1.00 13.58 1.338 9.9 14 22 0.13
1.50 20.97 2.128 10.0 21 34 0.19
2.00 48.72 2.729 5.6 49 78 0.26
2.50 39.50 2.485 6.3 39 63 0.33
3.00 164.72 1.390 9.4 15 24 0.40
3.50 8.26 0.943 10.0 8 13 0.46
4.00 9.20 0.932 10.0 9 15 0.52
4.50 10.20 0.858 8.4 10 16 0.58
5.00 11.73 0.797 6.8 12 19 0.65
5.50 11.87 0.743 6.3 12 19 0.71
6.00 12.53 0.742 5.9 13 20 0.77
6.50 11.83 0.795 6.7 12 19 0.83
7.00 11.71 0.803 6.9 12 18 0.90
7.50 12.21  0.841 6.9 12 18 0.96
8.00 12.80 0.745 5.8 13 18 1.02
8.50 12.98 0.871 6.7 13 18 1.08
9.00 17.62 0.912 5.2 18 24 1.14
9.50 14.30 0.923 6.5 14 19 1.21
10.00 28.62 1.979 6.9 29 36 1.28
10.50 28.12 1.708 6.1 28 35 1.34
11.00 17.94 1.547 8.6 18 22 1.41
11.50 17.84 1.740 9.8 18 21 1.48
12.00 23.89 2.449 10.0 24 28 1.55
12.50 18.94 1.329¢ 7.0 19 22 1.61
13.00 11.15  1.181 10.0 11 13 1.68
13.50 18.70 1.340 7.2 19 21 1.74
14.00 33.66 2.425 7.2 34 38 1.81
14.50 38.69 2.792 7.2 39 43 1.88
15.00 59.44 1.288 2.2 20 22 1.95
15.50 82.70 2.534 3.1 33 36 2.01
16.00 249.98 2.831 1.1 50 53 2.08
16.50 227.62 5.177 2.3 76 80 2.15
17.00 257.33 2.628 1.0 51 54 2.21
17.50 163.06 2.001 1.2 33 34 2.28
18.00 119.26 2.223 1.9 40 41 2.35
18.50 194.48 1.704 0.9 39 40 2.41
19.00 211.30 2.534 1.2 42 43 2.48
19.50 138.19 2.996 2.2 46 46 2.54
20.00 138.69 3.801 2.7 46 46 2.61
20.50 148.86 3.051 2.0 50 50 2.68
21.00 134.56 2.193 1.6 34 34 2.74
21.50 99.51 1.9 1.9 33 33 2.81
22.00 41.11 1.243 3.0 16 16 2.88
22.50 8.38 0.433 5.2 8 8 2.94
23.00 8.03 0.266 3.3 8 8 2.99
23.50 7.45 0.247 3.3 7 7 3.05
24.00 8.40 0.376 4.5 8 8 3.10
24.50 50.17 2.443 4.9 33 33 3.17
25.00 147.25 3.428 2.3 49 49 3.23
25.50 28.52 2.004 7.0 29 28 3.30
26.00 24.79 1.277 5.2 25 25 3.37
26.50 7.49 0.450 6.0 7 7 3.43
27.00 9.76 0.577 5.9 10 10 3.49
27.50 16.71  1.006 6.0 17 17 3.55
28.00 9.80 0.352 3.6 10 10 3.61
28.50 13.46 0.507 3.8 9 9 3.67
29.00 18.72 1.964 10.0 19 18 3.74
29.50 297.90 6.363 2.1 60 57 3.81
30.00 343.32 3.705 1.1 69 64 3.87
30.50 327.31 4.826 1.5 65 61 3.94
31.00 344.93 4,055 1.2 69 63 4.01
DEPTH = Sampling interval (2 inches)
Qc = Tip bearing resistance TotStr =
Fs = Sleeve friction resistance Phi =
Rf = Tip/Sleeve ratio Su =
SPT = Equivalent Standard Penetration Test*
References: * Robertson and Campanella, 1988

** Olsen, 1989

CPT NO.: CPT-5

Page 1 of 1

DATE : 06-27-2002
Groundwater measured at 10.8 feet

PHI SuU
(deg.)  (ksf)
---- 5.77
---- 1.80
---- 2.78
---- 6.48
--- 5.24
- 1.94
---- 1,61
--e- 1.49
---- 1.65
---- 1.90
---- 1.92
T--- 1.62
---- 1.90
---- 1.88
---- 1.56
--- 1.64
---- 1.66
.- 2.27
---- 1.83
---- 3.73
---- 3.66
---- 2.30
“.-- 2.28
---- 3,08
—.e- 2,42
c--- 1.72
----2.38
---- 4.37
---- 5.03
36 ----
----10.89
4t ----
43 ----
44 ----
41 ----
39 ----
42 ----
42 ----
40 ----
40 ----
40 ----
40 .-
38 ----
-.-- 5.29
---- 1.38
---- 1.31
e I [
-.-- 1.37
---- 6.48
40 .---
cee- 3.58
---- 3.08
---- 1.16
---- 1.34
---- 1.99
.--- 1.33
---- 1.55
---- 2.25
4t ----
45 ----
44 ----
45 ----

SOIL BEHAVIOR DENSITY RANGE

TYPE (pcf)
Sandy SILT to Clayey SILT 130-140
CLAY "
[ ] [ ]
[ ] [N ]
s [
[ ] L]
Organic Material 120-130
" [ ]
CLAY "
e 1
[ ] "
" 1N )
e [ ]
1 [ ]
" [ ]
" e
[ ] [}
[N (K]
e "
" 130-140
1 "
1 ] e
" [ ]
1} [}
" e
Organic Material 120-130
CLAY 130-140
1 11
" 11
Silty SAND to Sandy SILT v
Sandy SILT to Clayey SILT '
~ SAND 120-130
Silty SAND to Sandy SILT 130-140
SAND 120-130
v 130-140
Silty SAND to Sandy SILT "
SAND 120-130
" 130-140
Silty SAND to Sandy SILT "
" 1[N
1 |i
SAND to Silty SAND "
Silty SAND to Sandy SILT "
Sandy SILT to Clayey SILT "
CLAY 110-120
" 100-110
" L)
U 110-120
Silty CLAY to CLAY 130-140
Silty SAND to Sandy SILT "
CLAY '
1] [ ]
e 110-120
v 120-130
" 130-140
" 110-120
Silty CLAY to CLAY 120-130
CLAY 130-140
SAND "
" 120-130
" 130-140

Total Stress using est. density**
Soil friction angle*
Undrained Soil Strength*

(Nk=10 for Qc<9 tsf)

(Nk=12 for Qc=9 to 12 tsf) (Nk=15 for Qc>12 tsf)

*** purgunoglu & Mitchell, 1975

John Sarmiento & Associates
Cone Penetration Testing Service




PROJECT: PG&E SUBSTATION CPT NO.: CPT-9 Page 1 of 2

LOCATION: Santa Clara CA DATE : 06-27-2002
PROJ. NO.: 18234(KLF-70) Groundwater measured at 14.0 feet
DEPTH Qc Fs Rf SPT SPT TotViStr PHI SuU SOIL BEHAVIOR DENSITY RANGE
(feet) (tsf) (tsf) (%) (N) (N") (ksf) (deg.) (ksf) TYPE (pcf)
0.50 40.28 1.979 4.9 27 43 0.06 ---- 5.37 Silty CLAY to CLAY "
1.00 37.86 2.624 6.9 38 61 0.13 ---- 5.04 CLAY v
1.50 27.89 1.581 5.7 28 45 0.19 ---- 3.7 " "
2.00 20.24 1.548 7.6 20 32 0.26 ---- 2.68 v "
2.50 19.26 2.036 10.0 19 31 0.33 ---- 2.54 " "
3.00 28.29 2.399 8.5 28 45 0.40 ---- 3.75 " '
3.50 33.83 2.851 8.4 34 54 0.46 .-e- 4.48 " "
4.00 36.75 2.766 7.5 37 59 0.53 .e-~ 4.86 " "
4.50 25.58 2.179 8.5 26 41 0.60 —e-- 3.37 ) " "
5.00 25.07 1.932 7.7 25 40 0.67 . ---- 3.30 " "
5.50 23.06 1.628 7.1 23 37 0.73 ---- 3.03 " "
6.00 16.63 1.266 7.6 17 27 0.80 oo~ 2.16 " "
6.50 17.03  1.226 7.2 17 26 0.87 ---~ 2.21 " "
7.00 13.86 1.023 7.4 14 21 0.93 ---- 1.79 " 120-130
7.50 15.38 0.88 5.7 15 22 1.00 cee- 1.98 " '
8.00 16.61 0.944 5.7 17 23 1.06 “--- 2.14 " "
8.50 18.39 0.989 5.4 18 25 1.13 ---- 2.38 " 130-140
9.00 12.35 0.643 5.2 12 16 1.19 ---- 1.57 " 120-130
9.50 12.95 0.637 4.9 13 17 1.25 -me- 1.64 " ]
10.00 9.76 0.555 5.7 10 12 1.31 ---- 1.51 L "
10.50 7.03 0.370 5.3 7 9 1.37 ---- 1.27 " 110-120
11.00 10.06 0.341 3.4 7 8 1.43 “--- 1.56 Silty CLAY to CLAY ]
11.50 11.55 0.358 3.1 8 9 1.49 --.- 1.80 v "
12.00 8.58 0.319 3.7 9 10 1.54 ---- 1.56 CLAY "
12.50 8.96 0.272 3.0 6 7 1.60 ---- 1.63 Silty CLAY to CLAY vt
13.00 7.45 0.246 3.3 7 8 1.65 ---- 1.33 CLAY 100-110
13.50 8.56 0.279 3.3 9 9 1.71 —.-- 1.54 " 110-120
14.00 17.27 1.226 7.1 17 18 1.77 ---- 2.18 L 130-140
14.50 37.66 3.694 9.8 38 40 1.84 ---- 4.90 " "
15.00 58.10 4.012 6.9 58 61 1.91 ---- 7.62 Very Stiff Fine Grained * "
15.50 77.83 3.514 4.5 78 81 1.97 ---- 10.25 ' "
16.00 92.93 2.243 2.4 31 32 2.04 38 ---- Silty SAND to Sandy SILT ]
16.50 128.98 2.013 1.6 32 33 2.1 40 ---- SAND to Silty SAND v
17.00 229.47 3.544 1.5 46 46 2.18 43 ---- SAND L
17.50 295.82 4.262 1.4 59 59 2.24 44 .- " "
18.00 315.66 2.654 0.8 63 63 2.31 45 e-- " 120-130
18.50 270.25 3.219 1.2 54 54 2.37 44 ---- " 130-140
19.00 233.60 1.325 0.6 47 47 2.44 43 ---- v 110-120
19.50 41.49 0.682 1.6 14 14 2.49 33 .- Silty SAND to Sandy SILT 120-130
20.00 8.38 0.271 3.2 8 8 2.55 --e- 1.42 CLAY 100-110
20.50 5.75 0.384 6.7 6 6 2.60 .- 0.89" " v
21.00 15.02 0.276 1.8 8 7 2.66 ---- 1.83 Clayey SILT to Silty CLAY 110-120
21.50 14.40 0.287 2.0 7 7 2.7 ---- 1.74 " "
22.00 7.19 0.18 2.6 5 5 2.77 ---- 1.16 Silty CLAY to CLAY 100-110
22.50 7.05 0.215 3.1 7 7 2.82 ---- 1.13 CLAY "
23.00 6.27 0.2 3.4 ) 6 2.87 .- 0.97 s "
23.50 8.92 0.191 2.1 4 4 2.92 ---- 1.49 Clayey SILT to Silty CLAY v
24.00 9.82 0.257 2.6 7 7 2.98 ---- 1.39 Silty CLAY to CLAY 110-120
24.50 13.52 0.275 2.0 7 7 3.04 ---- 1.60 Clayey SILT to Silty CLAY "
25.00 9.7 0.282 2.9 6 6 3.09 ---- 1.37 Silty CLAY to CLAY "
25.50 18.80 0.295 1.6 8 7 3.15 ---- 2.30 Sandy SILT to Clayey SILT "
26.00 16.27 0.383 2.4 8 8 3.21 ---- 1.95 Clayey SILT to Silty CLAY 120-130
26.50 30.81 2.337 7.6 31 3 3.28 ---- 3.89 . CLAY 130-140
27.00 48.73 1.805 3.7 24 24 3.34 ---- 6.27 Clayey SILT to Silty CLAY 1"
27.50 6.31 0.661 10.0 6 6 3.41 ---- 0.92 Organic Material 110-120
28.00 10.10 0.932 9.2 10 10 3.47 ---- 1.39 CLAY 120-130
28.50 22.15 1.143 5.2 22 21 3.53 ---- 2.72 " 130-140
29.00 23.56 1.146 4.9 24 22 3.60 ---- 2.90 . 1 '
29.50 22.86 1.001 4.4 15 14 3.67 ---- 2.80 Silty CLAY to CLAY n
30.00 17.47 0.784 4.5 17 16 3.73 ---- 2.08 CLAY 120-130
30.50 13.32  0.598 4.5 13 12 3.80 ---- 1.52 " "
31.00 12.23 0.597 4.9 12 1 3.86 ---- 1.37 " "
31.50 11.01 0.580 5.3 11 10 3.92 —.e 1.51 v '
32.00 13.18 0.560 4.3 13 12 3.98 ---- 1.49 v "
32.50 17.55 0.694 4.0 12 10 4.05 -.-- 2.07 Silty CLAY to CLAY [

John Sarmiento & Associdtes
Cone Penetration Testing Service




PROJECT: PG&E SUBSTATION CPT NO.: CPT-9 Page 2 of 2

LOCATION: Santa Clara CA DATE : 06-27-2002
PROJ. NO.: 18234(KLF-70) Groundwater measured at 14.0 feet
DEPTH Qc Fs Rf SPT SPT TotViStr PHI SuU SOIL BEHAVIOR DENSITY RANGE
(feet) (tsf) (tsf) (%) (N) (N") (ksf) (deg.) (ksf) TYPE (pcf)
33.00 13.94 0.589 4.2 14 12 4.1 ---- 1.58 CLAY v
33.50 17.17 0.710 4.1 11 10 417 ---- 2.01 Silty CLAY to CLAY "
34.00 40.28 3.223 8.0 40 34 4.24 ---- 5.09 CLAY 130-140
34.50 142.18 4.019 2.8 47 39 4.31 39 ----  Silty SAND to Sandy SILT '
35.00 195.44 3.920 2.0 49 40 4.37 41 --.- SAND to Silty SAND "
35.50 235.51 3.216 1.4 47 38 4.44 42 ---- SAND "
36.00 256.66 2.920 1.1 51 42 4.51 42 -~ " 120-130
36.50 258.97 2.929 1.1 52 42 4.57 42 ---- " "
37.00 277.20 3.109 1.1 55 45 4,63 43 ---- v "
37.50 231.38 2.433 1.1 46 37 4.69 42 ---- . v "
38.00 251.32 2.926 1.2 50 40 4,76 42 ---- " v
38.50 241.65 2.635 1.1 48 38  4.82 42 ---- " "
39.00 277.10 2.754 1.0 55 44 4.88 43 ---- v "
39.50 264.81 1.977 0.7 53 42 4.94 42 ---- " 110-120
40.00 196.34 1.907 1.0 39 31 5.00 40 ---- ' 120-130
DEPTH = Sampling interval (2 inches)
Qc = Tip bearing resistance TotStr = Total Stress using est. density*¥
Fs = Sleeve friction resistance Phi = Soil friction angle*
Rf = Tip/Sleeve ratio Su = Undrained Soil Strength* (Nk=10 for Qc<9 tsf)
SPT = Equivalent Standard Penetration Test* (Nk=12 for Qc=9 to 12 tsf) (Nk=15 for Qc>12 tsf)

References: * Robertson and Campanella, 1988
** Olsen, 1989  *** purgunoglu & Mitchell, 1975

John-Sarmiento & Associates
Cone Penetration Testing Service
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PROJECT: PG&E SUBSTATION
LOCATION: Santa Clara CA
PROJ. NO.: 18234(KLF-70)

DEPTH Qc Fs

(feet) (tsf) (tsf)
0.50 50.85 1.663
1.00 65.46 2.409
1.50 55.79 2.395
2.00 55.69 3.055
2.50 34.94 2.548
3.00 35.25 2.489
3.50 24.07 2.240
4.00 17.80 1.725
4.50 21.95 1.810
5.00 19.52 1.854
5.50 17.75  1.680
6.00 18.01 1.564
6.50 21.75 1.701
7.00 23.16  1.547
7.50 15.85 1.126
8.00 18.64 1.122
8.50 20.84 1.269
9.00 22.96 1.498
9.50 21.75  1.483
10.00 49.35  2.113
10.50 36.25 2.288
11.00 38.07 2.805
11.50 222.45 4,149
12.00 112.69 6.653
12.50 87.01 5.798
13.00 31.32  2.661
13.50 27.79  2.131
14.00 11.11 0.732
14.50 8.58 0.468
15.00 9.42  0.535

15.50 7.85  0.491

16.00 12.98  1.603.
16.50 32.02 2.541
17.00 68.88 1.666
17.50  101.31  2.242
18.00 102.21 2.968
18.50 110.47  4.745
19.00 172.30 2.938
19.50  221.06 4.141
20.00 333.12 4.875
20.50 303.71 5.240
21.00 294.55 2.776
21.50 237.45 1.941
22.00 120.23 1.548
22.50 15.24 0.712
23.00 7.91  0.34
23.50 9.66 0.371
24.00 9.80 0.665
24.50 44,71 1.248
25.00 25.58 0.752
25.50 23.16  0.637
26.00 6.93 0.483
26.50 8.03 0.534
27.00 8.90 0.400
27.50 14.40 0.666
28.00 21.15 0.730
28.50 19.80 0.637
29.00 16.00 0.602
29.50 26.78 2.175
30.00 86.20 4.829
30.50 25.37 1.278
31.00 21.75  1.045
31.50 27.69  1.139
32.00 18.90 0.757
32.50 19.40 0.809
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(N) (N')
25 4
33 52
28 45
56 89
35 56
35 56
26 39
18 28
22 35
20 31
18 28
18 29
22 34
23 34
16 23
19 26
21 28
23 30
22 28
25 31
36 44
38 45
44 51
13 126
87 95
31 34
28 29
1M12

9 9
9 10
8 8
13 13
32 33
28 28
34 34
41 41

110 110
43 43
55 55
67 66
61 60
59 59
47 47
30 30
15 15

8 8
10 10
10 10
18 18
13 13
12 1"

7 7
8 8
9 8
14 14
1M 10
10 9
1M 10
27 24

86 76
25 22
22 19
18 16
13 1
13 1
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CPT NO.
DATE

PHI
(deg.)

43

CPT-10

Page 1 of 2

06-27-2002
Groundwater measured at 12.8 feet

suU

(ksf)

7.41

N»oomwhmmwaog
NOO—=2NTWSH TNV

NN WNNNONDNDNN WSS
[o- B

13.47
14.57

1.83
1.28

1.37
5.75
3.19
2.86
1.04
1.26
1.43
1.68
2.58
2.39
1.88
3.31

11.23

3.12
2.63
3.42
2.24
2.30

SOIL BEHAVIOR
TYPE

Clayey SILT to Silty CLAY
"

'
CLAY
"
"
"
1
1
'
1
"
e
"
X
"
0
"
1

Clayey SILT to Silty CLAY
CLAY
"
SAND
Very Stiff Fine Grained *
s

CLAY

Organic Material
CLAY
Sandy SILT to Clayey SILT
Silty SAND to Sandy SILT
Sandy SILT to Clayey SILT
Very Stiff Fine Grained *
SAND to Silty SAND
(B}
SAND
[N ]
[}
[ )

SAND to Silty SAND
CLAY

Sandy SILT to Clayey SILT
Clayey SILT to Silty CLAY
[

CLAY

Clayey SILT to Silty CLAY
[ ]

Silty CLAY to CLAY
CLAY
Very Stiff Fine Grained *
CLAY

Silty CLAY to CLAY
[

Johm Sarmiento & Associates

DENSITY RAN GE

(pcf)
130-140

[N
"
[N
[
[N
[N ]
[N
[
L]
[N ]
[N ]
[N}
[N ]
[
L
[N ]
L]
[N}
e
e
[N}
[}

>140

130-140
i
120-130
110-120
120-130
110-120
130-140

[
[
[
L)
()
(]
"
[
L]

120-130
"

130-140
120-130
110-120
[
120-130
130-140
[ ]
120-130
110-120
[

120-130
1

130-140
[
1]

120-130
"

Cone Penetration Testing Service




PROJECT:
LOCATION:
PROJ. NO.

DEPTH
(feet)

33.00
33.50
34.00
34.50
35.00
35.50
36.00
36.50
37.00
37.50
38.00
38.50
39.00
39.50
40.00
40.50 -
41.00
41.50
42.00
42.50
43.00
43.50
44.00
44.50
45.00
45.50
46.00
46.50
47.00
47.50
48.00
48.50
49.00
49.50
50.00
50.50
51.00
51.50
52.00
52.50
53.00
53.50
54.00
54.50
55.00
55.50
56.00
56.50
57.00
57.50
58.00
58.50

=S
=T
Fs = S
=T

SPT
Reference

PG&E SUBSTATION ,
Santa Clara CA
: 18234(KLF-70)

CPT NO.: CPT-10
DATE : 06-27-2
Groundwater me

Page 2 of 2
002
asured at 12.8 feet

ac Fs Rf SPT SPT TotViStr PHI su SOIL BEHAVIOR DENSITY RANGE
(tsf) (tsf) (%) (N) (N") (ksf) (deg.) (ksf) TYPE (pcf)
21.14 0.848 4.0 14 12 4.31 ---- 2.53 " 130-140
19.46 0.746-° 3.8 13 1 4,37 ---- 2.30 v 120-130
18.43 0.590 3.2 9 8 4,44 ---- 2.16 Clayey SILT to Silty CLAY "
20.14 0.628 3.1 10 8 4.50 ---- 2.39 " "
21.34 0.805 3.8 14 M1 4.56 ---- 2.54 Silty CLAY to CLAY "
14.76 0.599 4.1 15 12 4,62 ---- 1.66 CLAY "
10.84 0.530 4.9 N 9 4.68 ---- 1.42 " "
36.25 3.171 8.7 36 29 4.75 ---- 4.52 v 130-140
136.14  4.443 3.3 54 43 4.82 ---- 17.83 Sandy SILT to Clayey SILT "
181.25 2.402 1.3 36 29 4.89 40 ---- SAND '
180.85 2.908 1.6 45 35 4.95 40 ---- SAND to Silty SAND v
159.40 3.105 1.9 53 41 5.02 39 ---- Silty SAND to Sandy SILT "
179.26  1.905 1.1 36 28 5.08 40 ---- SAND 120-130
129.29 2.077 1.6 32 25 5.15 38 ---- SAND to Silty SAND 130-140
142.08 1.808 1.3 36 27 5.22 38 cves " L]
118.92 2.1717 1.8 40 30 5.28 37 ---- Silty SAND to Sandy SILT "
170.68 2.403 1.4 34 26 5.35 39 ---- SAND "
216.79 2.640 1.2 43 33 5.42 41 .eo- v L]
243.07 2.457 1.0 49 37 5.48 41 ---- " 120-130
255.46 2.512 1.0 51 38 5.54 42 ---- " "
235.62 2.497 1.1 47 35 5.61 41 .- " "
301.48 3.770 1.3 60 45 5.67 43 ---- " 130-140
291.20 2.802 1.0 58 43 5.74 42 ---- " 120-130
91.93 2.741 3.0 37 27 5.80 ----  11.87 Sandy SILT to Clayey SILT 130-140
20.54 1.602 7.8 21 15 5.87 ---- 2.35 CLAY v
16.82 0.962 5.7 17 . 12 5.94 ---- 1.85 v 120-130
7.97 0.540 6.8 8 ) 6.00 ---- 0.99 v 110-120
13.03  0.641 4.9 13 9 6.06 ---- 1.33 " 120-130
14.71  0.753 5.1 15 10 6.12 ---- 1.55 " "
28.39 1.960 6.9 28 20 6.19 ---- 3.37 v 130-140
44,80 2.873 6.4 45 32 6.26 ---- 5.56 " !
40.88 1.811 4.4 27 19 6.32 ---- 5.03 _Silty CLAY to CLAY "
32.52 1.874 5.8 33 23 6.39 ---- 3.9 CLAY v
39.77 2.764 7.0 40 28 6.46 ---- 4.87 " !
101.09 3.108 3.1 40 28 6.53 ---- 13.04 Sandy SILT to Clayey SILT H
63.23 2.581 4.1 32 22 6.59 ---- 7.99 Clayey SILT to Silty CLAY "
32.82 2.038 6.2 33 23 6.66 ---- 3.93 CLAY "
37.86 2.038 5.4 38 26 6.73 ---- 4.60 " ]
36.75 1.365 3.7 18 13 6.80 ---- 4.45 Clayey SILT to Silty CLAY "
16.18 0.760 4.7 16 11 6.86 ---- 1.70 CLAY 120-130
17.22 0.589 3.4 1N 8 6.92 ---- 1.83 Silty CLAY to CLAY v
86.99 5.4746 6.3 87 59 6.99 ----  11.13 Very Stiff Fine Grained * >140
374.67 11.094 3.0 187 126 7.06 43 ---- SAND to Clayey SAND * v
206.92 8.611 4.2 207 138 7.13 ----  27.11 Very Stiff Fine Grained * "
191.417  6.133 3.2 96 64 7.20 39 ---- SAND to Clayey SAND * 130-140
85.18 4.030 4.7 85 56 7.27 ----  10.87 Very Stiff Fine Grained * e
143.08 2.112 1.5 36 24 7.33 38 c--- SAND to Silty SAND "
106.83 5.902 5.5 107 70 7.40 ----  13.75 Very Stiff Fine Grained * >140
191.71  5.516 2.9 64 42 7.47 39 ---- Silty SAND to Sandy SILT 130-140
48.73 4577 9.4 49 32 7.54 ---- 5.99 CLAY "
355.94 4.262 1.2 71 46 7.61 43 ... SAND v
329.06 4.743 1.4 66 42 7.67 42 - v v
359.87 6.341 1.8 72 46 7.74 43 ---- " "
458.04 5.659 1.2 92 58 7.81 44 ---- " "
ampling interval (2 inches)
ip bearing resistance TotStr = Total Stress using est. density**
leeve friction resistance Phi = Soil friction angle*

ip/Sleeve ratio

s:
** Olsen, 1989

= Equivalent Standard Penetration Test*
* Robertson and Campanella, 1988
*** purgunoglu & Mitchell, 1975

Su = Undrained Soil Strength*
(Nk=12 for Qc=9 to 12 tsf) (Nk=15 for Qc>12 tsf)

(Nk=10 for Qc<9 tsf)

John Sarmiento & Associates
Cone Penetration Testing Service
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Symbol | Boring |- Depth | LL PL PI Sample Description
B2 2.0 53 21 32 | Dark Brown Fat Clay (CH)
B-7 2.0 46 18 28 Dark Brown Clay (CL/CH)
B-8 1.0 59 21 38 Dark Brown Fat Clay (CH)
Unified Soil Classification
: Fine Grained Soil Groups
Symbol LL <50 Symbol LL>50
Inorganic clayey silts to very fine sands Inorganic silts and clayey silts

Inorganic clays of low to

CL | medium plasticity

cy | Inorganic clays of high plasticity

OL | low plasticity

Organic silts and organic silty clays of

Organic clays of medium to
OH | high plasticity, organic silts
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Specimen ldentification Classification LL | PL PI Cc | Cu
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x| B-8 14.5 POORLY GRADED SAND with CLAY (SP) 0.89 |78.27
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Silt l %Clay
sl0| B-6 35.0 19 4.358 2.234 0.443 36.0 59.8 4.2
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JDH Corrosion Consultants

Incorporated

July 3, 2002
Kleinfelder, Inc.

1362 Ridder Park Drive
San Jose, CA 95131
Fax: 408 436 1771

Attention: Mr. Beeson Liang

Subject: Soil Resistivity Survey
Pico Power Plant

Dear Mr. Liang:
Pursuant to your request, JDH Corrosion Consultants, Inc., has completed the soil
-resistivity survey of the Pico Power Plant Project site. The measurement results are included

herein for your consideration.

In-Situ Soil Resistivity Testing

Ten (10) in-situ soil resistivity measurements were conducted at the project site, all
measurement locations correspond to the boring log locations as shown on your drawing
attached. The results are listed in the attached tables. In-situ soil resistivity measurements
were conducted using the Wenner four-electrode method, utilizing a Digital Soil Resistance
Meter, Model 4500, manufactured by AEMC. The Wenner method involves the use of four
metal probes or electrodes, driven into the ground along a straight line, equidistant from
each other. An alternating current from the Soil Resistance Meter is induced in the soil.
The current creates a voltage gradient that is proportional to the average resistance of the
soil mass to a depth equal to the distance between probes. Resistance measurements
were conducted with probe spacing of 2.5, 5, 7.5, 10 & 15-feet at each location. The
resistivity of each layer of soil was then calculated using the Barnes Method as follows:

Pb-a = KR(b-a)

where;
Pb-a = soil resistivity of layer depth b-a (ohm-cm)
a = soil depth to top layer (ft) |
b = soil depth to bottom layer (ft)
Ra = soil resistance read at depth a (ohms)
Rp = soil resistance read at depth b (ohms)
Rp-a = resistance of soil layer from a to b (ft)

e

K = layer constant = 60.96n(b-a) (cm)

45 Quail Court, Suite 204, Walnut Creek, CA 94596 o Tel: 925.927.6630 ® Fax: 925.927.6634



Soil Resistivity Survey
Pico Power Plant

The results of the testing are attached at the end of this report. The soil resistivity value of
each layer (Barnes layer) is listed in column “G” of the attached tables.

We appreciate the opportunity to be of service to Kleinfelder on this project and trust that
you find the results contained herein satisfactory.

If you have any questions concerning the contents of this report or if we can be of any
additional assistance, please do not hesitate to contact us at (925) 927 6630.

Respectfully submitted,

I Ohenmam <4 WU

Mohammed Ali, P.E.
JDH CORROSION CONSULTANTS, INC.
Senior Corrosion Consultant

JDH Corrosion Consultants, Inc. 2
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Cﬁiforn%é :étate Certified Labo?ato‘ry‘No.2153 - C E R C O

29 July, 2002

analytical, inc

Job No0.0207138 3942-A Valley Avenue '
Cust. No.10781 Pleasanton, CA 94566-4715

Tel: 925.462.2771

. Fax: 925.462.2775
Mr. Finnegan Mwape

Kleinfelder
1362 Ridder Park Drive
San Jose, CA 95131

Subject: Project No.18234
Project Name: PICO Power
Corrosivity Analysis — ASTM Test Methods

Dear Mr. Mwape:

Pursuant to your request, CERCO Analytical has analyzed the soil samples submitted on July 15, 2002.
Based on the analytical results, a brief corrosivity evaluation is enclosed for your consideration.

Based upon the resistivity measurements, Samples No0.001, No.003 and No.004 are classified as
“corrosive” and Sample No.002 is classified as “moderately corrosive”. All buried iron, steel, cast iron,
ductile iron, galvanized steel and dielectric coated steel or iron should be properly protected against
corrosion depending upon the critical nature of the structure. All buried metallic pressure piping such as
ductile iron firewater pipelines should be protected against corrosion.

The chloride ion concentrations reflect none detected with a detection limit of 15 mg/kg.

The sulfate ion concentrations range from 21 to 47 mg/kg and are determined to be insufficient to damage
reinforced concrete structures and cement mortar-coated steel at these locations.

The pH of the soils range from 7.9 to 8.3 which does not present corrosion problems for buried iron, steel,
mortar-coated steel and reinforced concrete structures.

>

The redox potentials range from 200 to 300-mV, which are indicative of potentially “slightly corrosive’
soils resulting from anaerobic soil conditions

This corrosivity evaluation is based on general corrosion engineering standards and is non-specific in
nature.  For specific long-term corrosion control design recommendations or consultation, please call
JDH Corrosion Consultants, Inc. at (925) 927-6630.

We appreciate the opportunity of working with you on this project. If you have any questions, or if you
require further information, please do not hesitate to contact us.

Very truly yours,
CO ANALYTICAL, INC. &
N
arby Howard, Jr., P.E.
sident

JDH/d1
Enclosure
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APPL USE

er Plant
ane Avenu

Kleinfel
1362 Ridder Park
San Jose, CA 95131
408-436-1155 ‘
(Telephone)

To whom it may concern:

Applicant understands and agrees that the Geotechnical Investigation Report for the subject site is a
copyrighted document, that Kleinfelder, Inc., is the copyright owner and that unauthorized use or copying of the
Report for the subject site is strictly prohibited without the express written permission of Kleinfelder, Inc.
Applicant understands that Kleinfelder, Inc., may withhold such permission at its sole discretion, or grant
permission upon such terms and conditions as it deems acceptable.

Applicant agrees to accept the contractual terms and conditions between Kleinfelder, Inc., and General Growth
Properties, Inc. originally negotiated for preparation of this Geotechnical Investigation Report. Use of this
Report without permission releases Kleinfelder, Inc. from any liability that may arise from use of this report.

To be Cdmpleted by Applicant

(company name)

(address)

(city, state, zip)

(telephone) (FAX)
By:
Title:
Date:
For Kleinfelder, Inc.’s use only
approved for re-use with additional fee of $
disapproved, report needs to be updated
By:
(Kleinfelder, Inc. project manager)
Date:
18234 (SJO2R459) bl \ - k August 26, 2002

Copyright 2002 Kleinfelder, Inc.







