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SOILS ENGINEERING, INC.
June 28, 2004 File No. 04-10597

The Sky Company
1401 19" St., Suite 200
Bakersfield, CA 93301
Attn: Van Roberts

Subject: Preliminary Geologic Hazard Report
for The City In The Hills Project
Portions Of Section 18 and 19 and All of 17, T29S, R29E
In Bakersfield, California

Gentleman;

In accordance with your request and authorization, Soils Engineering, Inc. (SEI) has performed a
Geological Hazards Study for the above described subject property in Bakersfield, California (site).
This study was conducted in compliance with the California Code of Regulations, Title 24, and
Chapters 16, 18 and 33 of the 2001 California Building Code.

Our preliminary Geological Hazards Assessment indicates that there is a low probability for
liquefaction to occur during a major earthquake at the site and that the maximum peak ground
acceleration at the site would be 0.250g for a 7.2 magnitude earthquake on the White Wolf Fault
approximately 25.6 kilometers away. The Design-Basis Earthquake ground-motion for this site is
estimated at 0.325g for alluvium with a 10 percent chance of exceedance every 50 years and a
statistical return period of 475 years. The computer-modeling program Eqsearchwin estimated that a
ground motion of 0.393g occurred at the site from a 6.1 magnitude earthquake on the White Wolf
Fault in July 1952. The proposed structures should be built to withstand this magnitude of an
earthquake. The northeastern corner of the site is within an Alquist-Priolo Earthquake Fault Zone.
No areas of potential surface faulting were confirmed in the 13 fault trenches conducted at the site
and no setbacks within this AP zone are recommended.

No Seismic Source Type A or B earthquake faults are located within 15 or 10 kilometers
respectively of the site. The Seismic Source Type for the site is C per the CBC.

There is a low potential for flooding, rock fall and landslides to impact the site in the event of a
major earthquake. Minor settlement may occur at this site during a major earthquake.

A high-pressure petroleum pipeline is located along the southern border of the site. Appropriate
setbacks required by local regulatory agencies should be maintained from these pipelines.
The-copyright in-this-document, and-each' portion-contained herein, is
the ‘sole ‘property of -Soils ‘Engineering, ‘Inc.- -Soils -Engineering, ‘Inc.
retains -the -exclusive -right to ‘reproduce this document, -to prepare

derivativeworks based uponits contents, and todistributecopiesof the
workby sale-or other transfer of ov nership.

4400 YEAGER WAY * BAKERSFIELD, CALIFORNIA 93313 * PHONE (661) 831-5100 * FAX: (661) 831-2111



SOILS ENGINEERING, INC.

Preliminary Geologic Hazards Report File Number 04-10597
City in The Hills June 28, 2004
Portions of Section 18 and 19 and all of 17, T29S, R29E, Bakersfield, CA. Page 2

The accompanying report is an instrument of service of Soils Engineering, Inc.. The report
summarizes our findings and relates our opinions with respect to the potential for geological hazards
to affect the site. Note that our findings and opinions are based on information that we obtained on
given dates, through records review, site review, and related activities. It is possible that other
information exists or subsequently has become known, just as it is possible for conditions we
observed to have changed after our observation. No other warranty expressed or implied is made.

Please contact Soils Engineering, Inc. at (661) 831-5100 if you have any questions concerning this
report.

Sincerely,
SOILS ENGINEERING, INC.

Robert J. Beckér
R.G. 5076, CEG 2238, Expires 2/28/05

Distribution: Addressee (3)

© 2003 SOILS ENGINEERING, INC.
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PRELIMINARY GEOLOGICAL HAZARD STUDY
For
The City In The Hills Project
Section 17 & Portions of Sections 18 and 19, T29S, R29E
in
Bakersfield, California

June 2004

1.0 Introduction
l Soils Engineering, Inc. (SEI) has conducted a Preliminary Geological Hazards Study for the City in
the Hills Project located in all of Section 17 and portions of Sections 18 and 19, within Township 29
South, Range 29 East (site) in Bakersfield, California (see Location Map, Plate 1). The central site
| location coordinates are approximately 35.40464° north latitude and 118.88743° west longitude.
; The purpose of this report is to determine if any geologic conditions exist on the property or
surrounding properties which might adversely affect the proposed development of the site. In
I general, the document “Minimum Requirements for Submittal of Geologic/Seismic Hazard Reports
to Kern County Department of Planning and Development Services” (County of Kern, 1990) was
followed in the preparation of this report. This investigation included an inspection of the property,
l research of available geological literature, geological reconnaissance of the general area, detailed
examination of stereographic aerial photographs, geologic mapping of the site and immediate
l surroundings, soil borings, exploration fault trenching and logging, and the preparation of this
report.

The geological investigation reported herein has been conducted in accordance with generally
recognized and current state-of-the-art geological procedures and was based on the intended use of
the land for which geological services were secured. The geological factors that were considered are
outlined in this report. Other geological factors were not considered inasmuch as they were not
deemed relevant to the intended land use. This investigation was conducted to the best of the
investigative geologist's abilities in accordance with the foregoing limitations. The following is an
Executive Summary of the investigation conducted between January 5 and June 22, 2004.

Multiple site reconnaissance's were conducted by SEI personnel consisting of walking the property
and evaluating the surrounding geological features. The project site covers over 600 gross acres
(consisting of multiple parcels) as shown on Plates 2 and 6 and is vacant land with minor vegetation.
Barbwire fencing in various stages of repair is present along the northern, southern and eastern
borders of the site. Adjacent off-site properties include a mixture of vacant land, residential
properties, and a retail store (gas station). The property is bounded by vacant land on the west, by
residential properties, and Paladino Drive (paved road) to the north, by Masterson Street (paved
road) and vacant land to the east and by Highway 178, vacant land and a Chevron Gas Station to the

The copyrightin this-documert, and-each-portion-contained-herein, is
the -sole -property-of -Soils -Engineering, Inc.- -Soils ‘Engineering, ‘Inc.
retains ‘the ‘exclusive -right -to ‘reproduce -this -document, to prepare
derivativeworksbased upon its contents, and todistibutecopies of the
work by sale or other transfer of-av nership.

l 4400 YEAGER WAY * BAKERSFIELD, CALIFORNIA 93313 * PHONE (661) 831-5100 * FAX:(661) 831-2111
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south.

1.1  High-Pressure Pipelines

According to field observations and representatives of the State Fire Marshals Office and the
Mojave Pipeline Company there is a high-pressure petroleum pipeline (crude oil) traversing
the southern portion of the site within a pipeline easement. Appropriate setbacks required
by local regulatory agencies should be maintained from this pipeline. Plate 2 shows the
approximate location of this high-pressure pipeline.

2.0  Geology and Hydrology

2.1.1  Geologic Setting

The site has an undulating topography with the majority of the eastern and northem portion
of the site relatively flat and the western and southwestern portion with low lying hills and
gullies. The total elevation change across the site is approximately 60 feet with an overall
downward slope to the southwest. The highest elevation is in the northeastern corner of
Section 17 and the lowest is in the southwestern portion of Section 17. The project site rests
on slightly to moderately indurated sediments identified as Plio-Pleistocene non-marine
deposits (Qp) on geologic maps within the southeastern portion of the San Joaquin Valley.
See attached Geologic Map (Plate 2A) as interpreted from on-site soil boring logs, multiple
fault investigation trenches, the Bakersfield Sheet of the Geologic Map of California (Smith,
Department of Conservation Division of Mines and Geology (CDMG), 1964) and a regional
geologic map by Bartow & Doukas (1976). Active faults within 50 miles include the Kern
Front Fault approximately 14.1 kilometers to the northwest, the White Wolf Fault
approximately 25.6 kilometers to the south, the Pleito Thrust Fault approximately 46.9
kilometers to the south, the Garlock Fault (west) approximately 56.4 kilometers to the east,
the San Andreas Fault (1857 rupture and Carrizo) approximately 64.4 kilometers to the
southwest, and the Big Pine Fault approximately 65.7 kilometers to the south. The State of
California Alquist-Priolo Special Study Zone map of the Oil Center Quadrangle shows two
(2) inferred fault lineations coming onto the site at the northeastern corner (See Plate 3B).
The Seismic Hazard Atlas map of the Qil Center Quadrangle also shows a possible fault in
the southeastern corner of Section 17 (See Plate 3A). Nearby active faults are shown on the
Fault Activity Map of California and Adjacent Areas (Jennings, CDMG, 1994) within the
general area of the site (Plate 5A) and on the EQFault California Fault Map (Plate 5).

Near surface soils within the zone of influence of future developments consist of interbedded
silty sand, sandy clay, sandy silt, and clayey sand layers overlying crystalline bedrock, which
is located approximately 4000 feet below the surface. These sediments were derived in the

© 2004 SOILS ENGINEERING, INC.
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Sierra Nevada Mountains to the east of the site and deposited by local drainage and the
meandering Kern River north of the site.

2.1.2 Regional Faults
A brief description of the major regional faults within 50 miles of the site is included below:

White Wolf Fault

The White Wolf fault is located about 15.9 miles southeast of the site. It traverses the
southeastern end of the San Joaquin Valley from Wheeler Ridge to just northeast of Caliente
(over 33 miles long). The White Wolf fault is generally believed to be a high angle reverse
fault with a left-lateral component. It is possible that the White Wolf fault might be part ofa
larger right-lateral fault system which includes the Breckenridge and Kern Canyon faults
(Ross, 1986). Data from oil wells in the North Tejon area indicate total vertical
displacement to be approximately 10,000 feet. The average slip rate of the fault is estimated
to be between 3 and 8.5 mm/yr. The average recurrence interval between major ruptures is
unknown (Southern California Earthquake Data Center, 2002). On July 21, 1952, the well-
known Kern County earthquake occurred as a result of movement along the White Wolf
fault. The initial shock was a 7.7 magnitude event with the epicenter near Wheeler Ridge,
about 29 miles south of the site. The ground ruptured discontinuously along most of the
length of the fault with a maximum vertical displacement of about 3 feet. Following the
initial earthquake, 19 aftershocks of magnitude 5.0 or greater occurred from July 21, 1952
through August 22, 1952. Surface ruptures associated with these events occurred within
500’ east of the site.

San Andreas Fault

The San Andreas fault, located about 40 miles southwest of the property, extends from the
Gulf of California to at least as far north as Cape Mendocino. It has a northwest-southeast
trend parallel to the crest of the Coast Ranges. This fault has been active in Historic time
along this entire length. Movement along this fault is right-lateral, with the western block
(Pacific Plate) being displaced northerly in relation to the eastern block (Continental Plate).
The average slip rate of the fault is estimated to be between 20 and 35 millimeters per year
(mm/yr) and the average recurrence interval between major ruptures is estimated at 140
years (Southern California Earthquake Data Center, 2002). In 1857 the historic “Fort
Tejon” earthquake occurred along the San Andreas fault with an estimated magnitude of at
least 7.9. Ground rupture occurred along the fault over a distance at Jeast 200 miles with the
maximum right-lateral displacement of approximately 30 feet. Destruction was total in the
Fort Tejon area approximately 5 miles north of the fault.

© 2004 SOILS ENGINEERING, INC.
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Pond-Poso Creek Fault

The Pond-Poso Creek fault extends in a northwesterly direction from the Sierra Nevada
foothills east of Bakersfield to north of the Kern-Tulare County line. It is an active fault
which trends to within about 8 miles to the north of the site. It has a length of approximately
45 miles. Work in the Pond area by Fugro, Inc. (1974) indicates 9 inches of displacement
along its trace at a depth of 10 feet, 35 feet at a depth of 250 feet, and approximately 1,000
feet at the top of the Acoustic Basement. It is a normal fault, downthrown to the southwest,
and dips at about 70 degrees. Repairs to county roads crossing the trace of the fault indicate
that creep movement is occurring on the fault.

Kern Front Fault

The Kern Front fault extends in a northerly direction starting approximately 1-mile northeast
of the Kern County Airport (Meadows Field) in northern Bakersfield, extending north near
Poso Creek. It is an active fault, which lies about 8.8 miles northwest of the site. It has a
length of approximately 6 miles. It is a normal fault, downthrown to the west. Repairs to
county roads crossing the trace of the fault indicate that creep movement is occurring on the
fault, likely from o1l withdrawal in the area.

Breckenridge-Kern Canyon Fault System

The Breckenridge-Kermn Canyon fault system is located in the southern Sierra Nevada
mountains about 17 miles east of the site. It trends northerly from the south end of Walker
Basin to north of Mount Whitney, a distance of almost 100 miles. It is a high angle fault
system with a total vertical displacement of probably as much as 4,000 feet. Basement rock
correlations indicate right-lateral offset of up to 15 kilometers (Ross, 1986). Latest surface
movement on the Kern Canyon segment was more than 3.5 million years ago (Norris and
Webb, 1976). However, historic seismic activity attributed to this system suggests that it
may be active at depth. A recent publication of the California Division of Mines and
Geology (Jennings, 1994a) shows a band of accurately located earthquake epicenters
associated with the fault system.

Sierra Nevada Fault

The Sierra Nevada fault is located about 51.6 miles east of the site. It intersects the Garlock
fault near the southern end of the Sierra Nevada Mountains and shows a vertical
displacement of more than 10,000 feet (Norris and Webb, 1976). It trends northerly along
the eastern face of the mountain range. Evidence for active fault movement consists of
recent escarpments in alluvium and damage in an abandoned aqueduct tunnel along the trace
of the fault. The average slip rate of the fault is estimated to be less than 1 mm/yr. The
average recurrence interval between major ruptures is uncertain (Southern California
Earthquake Data Center, 2002).

© 2004 SOILS ENGINEERING, INC.
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Garlock Fault

The Garlock fault is situated about 35 miles southeast of the site. The Garlock fault extends
for a distance of about 150 miles to the northeast from its intersection with the San Andreas
fault by the town of Lebec. An apparent offset of dike swarms along the zone indicates left-
lateral displacement of as much as 40 miles (Smith, 1962). The average slip rate of the fault
is estimated to be between 2 to 11 mm/yr and the average recurrence interval between major
ruptures is estimated to be between 200 and 3000 years (Southern California Earthquake
Data Center, 2002).

Big Pine Fault
The Big Pine fault is located about 40.8 miles south of the site. It joins the San Andreas just
east of Cuddy Valley and has been mapped for a distance of approximately 50 miles in a
southwesterly direction. Poyner (1960) suggests left-lateral displacement of approximately
12 to 15 miles. Surface rupture in 1852 was attributed to movement at the eastern end of the
Big Pine fault. However, more recent data indicate that the rupture reported in 1852 was
probably caused by landslides (Southern California Earthquake Data Center, 2002). The
average slip rate of the fault is estimated to be between 1 to 4 mm/yr (Southern California
'Earthquake Data Center, 2002). Stream offsets of up to 3,000 feet during Quaternary time
have been estimated (Norris and Webb, 1976).

Pleito Fault

The Pleito thrust fault, located about 29 miles south of the site, delineates the northern base
of the San Emigdio Range at the south edge of the San Joaquin Valley. It extends from Live
Oak Canyon east of Interstate Route 5 to two miles west of Pleito Creek, a distance of
approximately 18 miles. It dips at a low angle to the south beneath the San Emigdio Range.
The Pleito fault was recognized as a south dipping thrust fault of probable low angle dip by
Hoots (1930), who also postulated displacement of 10,000+ feet along the fault. South of
Wheeler Ridge, the average recurrence interval for moderate to large earthquakes has been
estimated to be about 500 years (Hall, 1987). Hall (1984) estimated an average uplift rate of
0.5 mm/yr.

San Gabriel Fault

The San Gabriel fault, located about 47.7 miles south of the site, is unconformably
overlapped by the Pliocene age Hungry Valley formation. The fault may extend to the
northwest at depth. From the point of surface exposure it can be traced for about 90 miles to
the southeast. It is a right-lateral fault with a displacement of 21 miles since Miocene time.
Vertical displacement is as much as 14,000 feet (Norris and Webb, 1976). The San Gabriel
fault shows evidence of Quaternary displacement (Jennings, 1975), but apparently has not
been active in Holocene time (Norris and Webb, 1976). The average slip rate of the fault is
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estimated to be between 1 and 5 mm/yr. The average recurrence interval between major
ruptures is unknown (Southern California Earthquake Data Center, 2002).

2.2 Surface Lithology

Earth materials identified in thirty-three (33) onsite soil borings conducted by SEI in July
2003 consist generally of clayey sand (SC), sandy clay (CL) or sandy silt (ML) in the top
few feet underlain by intervals of silty sand (SM), clayey sand (SC), poorly and well-graded
sand (SP & SW) with interbedded zones of sandy clay (CL), silty sand (SM) and gravel
(GW) to as deep as 41' below ground surface (bgs). These soils are classified as SC, CL, ML,
SM, SP, SW and GW respectively, in the Unified Soils Classification System. Cobbles and
boulders of decomposed granite (DG) were encountered at a depth of approximately 10" bgs
in soil boring B-1, at a depth of 6' bgs. in soil boring B-7 and at a depth of 11' bgs in boring
B-22. In the thirteen (13) fault investigation trenches conducted at the site the upper 1'to 2'
of soil (Zone A) was generally loose or slightly indurated sandy silt (ML) or silty sand (SM)
underlain by a slightly to very calcareous reddish brown silty sand (SM), identified as Zone
B, to a depth of approximately 4'. A clayey sand (SC), identified as Zone C, was usually
encountered beneath Zone B with occasional gravel to the bottom of the trenches (6' bgs).
Zone D was first encountered in trench T-1 between 690° to 100° consisting of Sand with silt
and gravel with a thickness of approximately 1’ to 1.5’. In the deeper trenches a layer of
well-sorted sand (SW), identified as Zone E, with occasional pebbles and cobbles was
observed. Zone F was encountered between zones A and C in Trench T-9, between 155’ to
230’ and consisted of a light brown Clayey Sand with trace gravel and calcareous. Animal
borings were encountered from the surface to 6° bgs at various locations within the trenches
which created alluvium filled pockets or voids. In trenches T-4 & T-5, located in the
northeastern corner of the site, an interval of pebbles and cobbles was encountered from a
depth of approximately 2° down to a depth of at least 12', extending at least 30" along theses
two (2) trenches. This cobble layer appears to be an old stream channel running through the
northeastern corner of the site. See attached boring logs and trench logs in Appendix B for
more detail.

2.3 Hydrology

Unconfined Aquifer - The depth to the unconfined aquifer as shown on maps prepared by
the Kern Water Agency, and dated Fall 2000, is over 400 feet below the ground surface.
See Plate 4 for a Depth to Groundwater map.

Perched Water, Ground Water or Seepage - No shallow ground water beneath the site is
shown on groundwater maps dated Summer 1999. The nearest surface water is
approximately 1 mile northeast of the site (Lake Ming). No groundwater was encountered
in the 33 soil borings conducted at the site to depths up to 41'.

© 2004 SOILS ENGINEERING, INC,
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3.0 Seismic and Fault Hazards

3.1  Seismic History »
There have been a number of historic earthquakes that may have affected the Bakersfield
area. The following is a short summary of the major known events:

e 1/9/1857 - Fort Tejon Earthquake- San Andreas Fault, Estimated Magnitude 7.9 to
8.2+, 30 feet of slippage over a 200 mile area, widespread damage.

e 7/21/1952 - Arvin/Tehachapi - White Wolf Fault, Magnitude 7.7, Extensive
damage to buildings and highways.

e 8/22/1952 - Bakersfield Quake (Aftershock of Arvin/Tehachapi) - 6 miles ESE of
Bakersfield, Magnitude 5.8. Closest aftershock to Bakersfield causing extensive
damage to already weakened buildings.

Multiple surface fissures were created from the 1952 earthquakes including some
within 500" to the east of the site in Section 16, T29S, R29E with a northwestern
trend. No surface fissures were identified on-site, but may have been covered by
agricultural processes prior to field inspection.

SEI utilized the software program EQSEARCHWIN vers. 3.0 (Thomas F. Blake) to evaluate
historical earthquakes in the area of the site over the last 200 years. The Earthquake
Epicenter Map (Plate 3) shows earthquake magnitudes and the epicentral distance from the
site. The majority of the seismic activity in the area of the site has been along the White
Wolf Fault and the San Andreas Fault. The closest earthquake of at least 4.0 magnitude to
the site was 4.1 kilometers away at a magnitude of 6.1 in July 1952. The largest magnitude
earthquake within 100 miles was a minimum of 7.9 on the San Andreas Fault in 1857. The
largest estimated site acceleration is 0.393g from a 6.1 magnitude earthquake on the White
Wolf Fault in July 1952. Surface fractures were present within 500" east of the site
following the 1952 earthquakes on the White Wolf Fault leading to the Alquist-Priolo (AP)
Special Study Zones designation in the vicinity of the site. This AP designation was
apparently extended onto the northeastern corner of the site following an evaluation of the
general area by Smith (FER-145, 1984). The EQSEARCHWIN estimation of Peak
Acceleration from California Earthquake Catalogs Table, Earthquake Recurrence Curve,
Earthquake Epicenter Map and a graph of the Number of Earthquakes (N) above Magnitude
(M) are presented in Appendix A.

@ 2004 SOILS ENGINEERING, INC,
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3.2 Seismic Evaluation

The site is located within the Oil Center Quadrangle within portions of Sections 17, 18 and
19 of Township 29 South, Range 29 East and has an Alquist-Priolo special study zone
designated in the northeastern corner of the site (see Plate 3B for Alquist-Priolo Map). Local
faults and general geology are also shown on the Oil Center Quadrangle Seismic Hazard
Atlas Maps prepared for the Kem County Council of Governments (Plate 3A).

According to the Qil Center Quadrangle Seismic Hazard Atlas map, an inferred fault 1s
indicated within the southeastern corner of the site. The two (2) faults shown on the Alquist-
Priolo Map in the northeastern corner of the site are not shown on the Seismic Hazard Atlas
Map. The nearest active fault as indicated by the computer-modeling program EQFault
version 2.01, is the Kern Front Fault, which is approximately 14.1 kilometers to the
northwest. The White Wolf fault is approximately 25.6 kilometers to the south. The Pleito
Fault is located approximately 46.9 kilometers south of the site. The Garlock Fault (west) 1s
approximately 56.4 kilometers east of the site, the San Andreas Fault zone (1857 rupture and
Carrizo segments) is approximately 64.4 kilometers southwest of the site, and the Big Pine
Fault is approximately 65.7 to the south. Regional faults in relation to the site location are
presented on Plate 5A and are from the Fault Activity Map of California and Adjacent Areas
(Jennings, CDMG, 1994).

3.2.1 Aerial Photo Review

SEI has reviewed historical aerial photos for the site area to interpret geological features.
This included aerial photos for the years 1952, 1956, 1975, 1981, 1991, 2000 and 2003.
Potential lineaments trending to the north and northwest were identified along the eastern
border of the site in some of the aerial photos. These potential fault lineaments correspond
to some of the geologic features identified historically by Bartow & Doukas (1976), Smith
(1984) and Bruer (1952). Interpretation of aerial photos and surface reconnaissance by
others historically in the vicinity of the site are shown on Plate 6A. Unmarked copies of the
1975 aerials are included in Appendix B.

3.2.2 Historical Geologic Investigations
The following are summaries of geological investigations conducted by others in the vicinity
of the site.

Investigation by Bruer and Others

Surface ruptures were mapped by Bruer and others (1952) after the 1952 Kern County
earthquake. Some of these ruptures, trend northwest-southeast within 500” east of the site in
Section 16. Bruer and others (1952) mapped “Group A” fissure which Bruer (1952) defined
as “fissures which apparently cannot be explained by simple slumping, surface settling, or
fracturing by ‘ground roll’ alone at boundaries of different types of ground surfaces;
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probably closely related to subsurface movement.” The map by Bruer and others (1952) is at
a scale of 1:62,500. Bruer (1952) notes that the detail and accuracy of the field investigation
varied depending on land access, work by road crews and farmers that obliterated evidence
of some of the ruptures, available time, etc. Therefore, the accuracy of the mapped location
of the surface ruptures is uncertain. Bruer (1952) discussed many of the individual ruptures
and also included 31 photographs of ruptures, but the nearby ruptures in Section 16 were not
specifically noted. According to Bruer (1952) the site area (Section 17) had been recently
plowed obscuring surface features.

Investigation by Bartow & Doukas

Bartow & Doukas (1976) prepared a geologic map of the “Geology of the Lamont, Edison,
0il Center and Rio Bravo Ranch Quadrangles”. On this map potential faults were identified
traversing across portions of Section 17.

Investigation by T.C. Smith
Smith (1984) prepared a Fault Evaluation Report (FER-145) of the “Faults East of
Bakersfield, Kern County” that had previously been zoned as AP Earthquake Fault Zones
(EFZs), including the surface ruptures mapped by Bruer and others (1952) and the potential
faults identified by Bartow & Doukas (1976) and Wood and Dale (1964). Smith (1984)
noted that the ruptures in the vicinity of the site were first observed after the initial
carthquake of July 21, 1952 and before the large aftershock of July 29, 1952. Smith (1984)
indicated that the ruptures may have been associated with more than one earthquake.
Multiple scarps and tonal lineaments were mapped by Smith (1984) within portions of
Section 17 as shown on Plate 6A. A note stating that “All of Section 17 has been recently
plowed and any diagnostic geomorphic features obliterated” is part of Figure 3A of the FER-
145. In Figure 2A of FER-145 Smith (1984) has a note that the potential faults of Bartow &
Doukas “Cuts Pleistocene alluvium”. In Figure 2A of FER-145, plotted on the State of
California Special Studies Zones Oil Center Quadrangle dated January 1, 1976, there is no
EFZ designation within the northeastern corner of Section 17. In Figure SA of FER-145
Smith (1984) recommends narrowing the EFZ zone within the northeastern corner of Section
17. So it appears that between 1976 and 1984 the EFZ was extended into the northeastern
corner of Section 17. See Plate 6A for some of these historical geologic maps which include
the site area.

No other site-specific investigations were found on file with the State Geologist at the time
of this investigation. Multiple geologic investigations within Section 16 to the east of the
site were reviewed as part of this investigation (Park & Smith, and Smith and Gutcher 1975
to 2004).
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323 Site-Specific Fault Evaluation Trenching

Based on aerial photo interpretation, historical geological maps and the Alquist-Priolo
Special Studies Zone map of the site area, a total of thirteen (13) fault investigation trenches
were conducted in areas of potential faulting at the site. This included twelve (12) trenches
(T1 to T8, T10 to T13) within the northeastern corner of the site and one (1) trench (T9) in
the southeastern corner of the site. These trenches were dug with a backhoe to a minimum
depth of 6' below ground surface (bgs) and approximately 2' to 3' wide and aligned
perpendicular to the anticipated trend of faulting. An SEI geologist described the lithology
encountered and any potential evidence of faulting within these trenches. Trench logs are
presented in Appendix B showing the lithology encountered, approximate locations of
stratigraphic contacts, potential fault zones, animal borings, and the surface elevation along
the trenches. The following is a summary of each trench conducted:

Trench T1:  This trench started near the northeastern corner of the site within the northem
extent of the AP zone and extended approximately 1000’ to the southwest and ending near
the southern border of the AP zone. The trend of trench T1 began at S12W with multiple
bends throughout this trench ending at a S28W trend and aligned near perpendicular to the
expected faulting in the area. The general lithology encountered in this trench consisted of
mainly three (3) stratigraphic zones A, B & C. Zone A is topsoil which is generally loose or
slightly indurated sandy silt (ML) or silty sand (SM) extending to a depth of 1' to 2' bgs.
Zone A was underlain by a slightly to very calcareous reddish brown silty sand (SM),
identified as Zone B, to a depth of approximately 4' bgs. Zone B was underlain by a clayey
sand (SC) identified as zone C with occasional gravel to the bottom of the trench (6' bgs).
Multiple animal borings were present in a few areas of the trench with fill material evident at
depths deeper then 2' bgs in these areas. A number of potential fault zones were encountered
within trench T1. This included a 5' wide area of fill from 33’ to 38' extending to the bottom
of the trench. Trench T3 was conducted parallel to this trench approximately 16’ to the west,
which did not confirm this potential fault zone. Between 210' and 214' an area of fill
extending to 4' deep was observed. Portions of Zone B were missing in this interval, but the
disturbance did not extend into zone C. Trench T10 was placed approximately 15' west and
parallel to trench T1 between 180" to 250".  Potential faulting was observed in trench T10
between 32' to 43, with a soft clayey silt zone A extending to at least 8' bgs. Additional
trenches T11 placed 15' west of trench T10 and Trench T12 placed 15' east of Trench T1
within this area did not encounter the same potential faulting in this area as observed in
trench T10. Other suspicious areas were observed between 335' to 355, 367" to 380", 420" to
432'. Trench T8 was placed parallel to trench T1 approximately 20' to the west between 320’
to 390", in which no potential faults were confirmed. Trench T13 was placed parallel to
trench T1 between 400' to 480", which did encounter disturbance of Zone B in two areas
(413" to 433" and 454' to 466"). Zone C was not disturbed in these areas. In these two
disturbed intervals of trench T13, numerous animal borings were observed on the surface
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and within the trenches creating some of the fill at depth. A 1-foot thick Zone D, lying
between Zone B and C, consisting of a silty sand (SM) with gravel and pebbles was
identified starting at 690' extending to the southern end of trench T1. A Zone E consisting of
well-sorted sand (SW) with occasional pebbles was encountered in the bottom of the deeper
trench areas beginning at 720" and extending to 875'. See Appendix B for copies of trench
logs.

Trench T2:  This trench started approximately 1230' south of the Paladino Drive centerline
and 35' west of Masterson Street centerline and extended approximately 240' to the
southwest near the southern extent of the AP zone. The trend of trench T2 was S32W
approximately perpendicular to the expected faulting in the area of the site. The general
lithology encountered in this trench consisted mainly of three (3) stratigraphic zones A, B &
C as stated above. A massive B & C zone was logged between 30' and 140’ with occasional
pebbles and cobbles. Zone E (sand with occasional gravel and pebbles) was observed at a
depth of 7.5' bgs between 87' to 110". Multiple animal borings were present in a few areas
of the trench with fill material evident at depths deeper then 2' bgs. A number of suspicious
areas were encountered within trench T2. This included an area of fill from 82' to 88

_extending to the 4.5' bgs. Trench T6 was conducted parallel to trench T2 approximately 12"
to the west from 70' to 125', which did not confirm any faulting along this trench. Between
210" and 213" an area of fill extending to 5' deep was observed. Trench T7 was placed 15'
west and parallel to T2 between 185' to 230" with no potential fault confirmed. ~ See
Appendix B for copies of trench logs.

Trench T3:  To evaluate potential faulting observed near the northern end of trench T—1,
trench T3 was dug at a trend of S32W beginning 6' south and 16' west and parallel to trench
T1 extending 50" to the southwest. The lithology encountered was similar to trench T1 with
zones A, B and C observed to a depth of 6' bgs. No potential faulting was observed 1n this
trench. See Appendix B for copies of trench logs.

Trench T4:  To evaluate the northern end of the AP zone Trench T4 began approximately
123" south of Paladino Drive centerline and 46' west of Masterson Street centerline extending
155" to the southwest (trend was S35W). In this trench an apparent stream channel deposit
was encountered between 0' to 40' with a convex shape. This stream channel deposit
consisted of pebble to cobble size rock slightly to moderately cemented. A 1 to 1.5-foot A
zone lies on top of this stream channel deposit with a small portion of the B zone on the
northern end and beginning again at 20'. Zone C was observed after 40' along the trench.
Leached zones were observed at 85' to 92' and 106' to 111" where the calcareous streaks
within zone B were not present. See Appendix B for copies of trench logs.
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Trench T5:  To further evaluate the stream channel deposit observed in trench T-4, Trench
T5 was placed approximately 10' west and 6' north of the NE end of trench T4 with a trench
of S30W extending 45'. The stream channel zone was encountered in this trench from 0 to
40'in a convex pattern extending to a depth of at least 11' bgs thinning out to the southwest.
A zone of fill (A zone) was observed between 18' to 23' extending to approximately 3.5' bgs.
with no obvious zone B. Zones A, B, and C were present after 30' along the trench. No
potential faulting was observed in this trench. See Appendix B for copies of trench logs.

Trench T6: Trench T6 was conducted parallel to trench T2 approximately 12' to the west
from 70' to 125', to evaluate potential faulting observed in Trench T-2. No faulting was
confirmed in this trench. Multiple animal borings with fill material are present on the
surface and to a depth of 3' bgs between 12' and 20' in this trench. See Appendix B for
copies of trench logs.

Trench T7: Trench T7 was conducted parallel to trench T2 approximately 15' to the west
from 185' to 230, which did not encounter potential faulting. A softer digging zone
between 12' and 25' was encountered, but no significant fill at depth or offset bedding was
observed. A few animal borings with fill material are present near the surface around 36' in
this trench. See Appendix B for copies of trench logs.

Trench T8:  Trench T8 was conducted parallel to trench T1, approximately 20’ to the west
from 320" to 390", which did not confirm any faulting in this area. Lithologic zones A, B and
C were observed within this trench as described in trench T1. See Appendix B for copies of
trench logs.

Trench T9: Trench T9 was conducted in the southeastern portion of Section 17 in an area
where an inferred fault zone is located on the Oil Center Quadrangle Seismic Hazard Atlas
Map. Trench 9 was approximately 475' long with a trend of N35E placed perpendicular to
the expected faulting in this area of the site. This trench had some minor to moderate
elevation changes throughout its trend as shown on the attached trench log in Appendix B.
On the southwestern end of trench T9 zones A, B and C were present along with zone E at
the base of the trench. Zone B graded out into a massive zone C at 20" along the trench.
Multiple animal borings (AB's) with fill material were present at the surface and at depths up
to 6' bgs. between 52' to 57" and 260' to 266'. In the lower elevation area between 70" to 90’
an increase in moisture and a decrease in calcareous streaks were observed within zone C.
Very calcareous zones were observed at 103' to 115", 213" to 219, 312" to 335, and 439' to
443" with some gravel and pebbles. A thin zone F was encountered between 155' to 230'
consisting of a light brown clayey sand (SC) with coarser sand and gravel between layers A
and C. Between 273'to 280" a zone of fill material was encountered on the north side of the
trench, but did not continue on the south side of the trench. Lithologic zone B was logged
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between 280 to 335" in the higher elevation area of Trench T9 before grading into a massive
C zone at a lower elevation. No potential fault zones were identified in trench T9. See
Appendix B for copies of trench logs.

Trench T10: Trench T10 was conducted parallel to trench T1 approximately 15' to the west
from 165'to 240" along Trench T1, which did encounter possible faulting between 47' to 59'
within this trench. Within this possible fault zone a soft clayey silt with multiple animal
borings is present to at least 9' bgs. cutting both zones B and C. On either side of this
potential fault zone lithologic zones A, B and C were observed as described above i trench
T1. Another smaller zone of fill material was encountered near the southwestern end of this
trench between 77' and 79' extending to a depth of approximately 5' bgs.. See Appendix B
for copies of trench logs.

Trench T11: Trench T11 was placed approximately 15' west and parallel to trench T10
beginning at 15' along trench T10 to evaluate the presence of the possible fault zone
observed in trench T10 from 47’ to 59°. Only minor disturbances of zones A and B were
identified in Trench T11, which did not line up with the expected trend of faulting in this

“area. A small zone of fill extending to a depth of 4' was encountered between 56' to 58' but
only on the western side of the trench. The potential faulting observed in Trench T-10 was
not confirmed in Trench T-11. See Appendix B for copies of trench logs.

Trench T12: Trench T12 was placed approximately 15' east and parallel to trench T1
beginning at 180" along trench T1 to confirm the presence of the possible fault zone observed
in trench T1 and T10. The only disturbance of zones A, B and C identified in Trench T12
occurred between 21' and 22' with a 1-foot slot of looser material extending to at least 6'
bgs.. On the west side of the trench this 1' slot was encountered between 24'and 25'.  This
1' wide zone was not encountered in Trench T10 along this trend. The potential fault zone
observed in Trench T10 and T1 was not observed in Trench T12. See Appendix B for copies
of trench logs.

Trench T13: Trench T13 was placed approximately 15' west and parallel to trench T1
beginning at 400" along trench T1, to evaluate the presence of the possible fault zone
observed in trench T1 at 420' to 430", Two (2) disturbance of zone B were identified in
Trench T13 occurring between 15' and 33' and between 54' and 66" with looser material
extending to at least 5' bgs in these areas. Zone C was not disturbed in either of these areas
of Trench T-13. Multiple animal borings were present in both zones at depths up to 5' bgs.
The disturbance of zone B between 54' to 66' in trench T13 was not observed previously in
trench T1 indicating that this disturbance of zone B was not caused by faulting. The
disturbance between 15' and 33' in Trench T13 is most likely related to multiple animal
borings, since zone C was not disturbed at depth. See Appendix B for copies of trench logs.
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3.3 Seismic Source Type

In accordance with the 2001 California Building Code (CBC) Table 16A-U the Seismic
Source Type for the subject site is a C based on the Kern Front Fault having a maximum
moment magnitude <6.5 (6.3) and a slip rate of <5mm/year. The Kem Front Fault is
approximately 14.1 kilometers northwest of the site. The other major faults (seismic source
types B or A) are all greater than 10 and 15 kilometers, respectively away from the nearest
proposed building site. The nearest seismic source type B fault is the White Wolf Fault
approximately 25.6 kilometers to the southeast. The nearest seismic source type A fault is the
Garlock Fault (west) which is approximately 56.4 kilometers to the east. Based on this
information the following seismic data has been determined for the site location utilizing the
computer-modeling program UBCSeis vers. 1.03 by Thomas Blake:

Seismic Zone =4, Z=0.40

Soil Profile = Spor S

Seismic Source = C, Kern Front Fault
Maximum Magnitude = 6.3

Seismic Coefficient C, = 0.44 Na
Seismic Coefficient C, = 0.64 Nv
Near Source Factor N, = 1.0

Near Source Factor N, = 1.0

These values are from the 2001 California Building Code (CBC). See attached UBCSeis
calculations and design response spectrum in Attachment A.

3.4  Possible Earthquake Effects

A number of active faults are located within a 50-mile radius of the subject site. To evaluate
the affect a major earthquake might have on the site, the computer modeling programs
EQFaultwin vers. 3.0 (Thomas Blake) and FRISKSPWIN vers. 4.0 (Thomas Blake) were
utilized. Site-specific parameters were utilized and the programs computed the maximum
peak site ground accelerations resulting from a specified earthquake. Because ground
accelerations are based largely on fault distance and magnitude, we have focused our
analysis on those faults which are close to the site, or that have large maximum credible

magnitudes, or a combination of the two. The result of this analysis is presented below in
Table A.

This analysis estimates that a maximum peak ground acceleration of 0.250g would be felt at
the site as a result of a maximum earthquake of magnitude 7.2 on the White Wolf Fault
approximately 25.6 kilometers away. A maximum probable earthquake of magnitude 6.3 on
the Kern Front Fault approximately 14.1 kilometers away would create a peak site ground
acceleration of 0.238g at the site. See attached Deterministic Site Parameters for a full
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listing of computed values for faults within a 100-mile radius of the site in Attachment A.
Also attached is a California Fault Map showing nearby faults in relationship to the site
(Plate 5). The Design-Basis Earthquake (DBE) ground-motion for soft rock at this site is
0.288g and 0.325g for alluvium based on a return period estimated at every 475 years (10%
probability of occurring every 50 years). This DBE ground-motion was calculated on the
California Geological Survey Probabilistic Seismic Hazards Mapping Ground Motion Page.

TABLE A
Maximum
Approximate | Maximum Peak Estimated Seismic
Distance Earthquake Ground Site Source
FAULT (Km) Magnitude | Acceleration [ Intensity Type
(Mw) ® (MM) UBC
Kern Front 14.1 6.3 0.238 IX C
White Wolf 25.6 7.2 0.250 IX B
Pleito Thrust 46.9 7.2 0.158 VIII B
Garlock (West) 56.4 7.1 0.107 VII A
San Andreas
(1857 Rupture 0.102 to
& Carrizo) 64.4 7.2t0 7.8 0.139 VII to VIII A
Big Pine 65.7 6.7 0.077 VII B
San Gabriel 76.8 7.0 0.080 VII
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3.5 Potential For Ground Rupture, Ground Shaking, Ground Failure

Ground rupture may occur along a fault trace in a major earthquake. It is possible that
ground rupture could occur near the northeastern corner of this site, since it is located
within 500 feet of suspected active surface fractures last observed in 1952. Some ground
shaking is likely at this site in the event of a major earthquake on one of the nearby faults.
Based on the predicted maximum horizontal accelerations at the site and the soil types
identified in this investigation ground failure is not expected at the site.

3.6  Potential for Earthquake-Induced Flooding

The potential for earthquake-induced flooding at the site appears to be very low since
there is no shallow groundwater beneath the surface and the nearest surface water features
are at lower elevations.

3.7 Liquefaction Potential

Shallow groundwater was not encountered in the top 41 feet below ground surface in the site
area during SEI's geotechnical drilling. Groundwater is not expected to be less then 100 feet
below ground surface at the site based on information from the Kern County Water Agency,
although limited perched water can be present in areas of heavy irrigation, septic systems
and recharge areas. Based on the lithology encountered, the blowcounts recorded in the top
40 feet and the lack of shallow groundwater the liquefaction potential at this site appears to
be very low.

3.8  Slope Stability

The site is located in an area with gentle rolling slopes across the site. No evidence of
historic landslides or creep was observed in this area. There is a low potential for rockfalls
or landslides to impact the site in the event of a major earthquake. Overall the site appears to
be very stable.

3.9  Settlement
Some minor settlement could occur at this site during a major earthquake.

3.10  Expansive Soil

A total of 23 expansion index tests were conducted on the soil samples collected in the top 3-
feet from soil borings B-1 to B-23 during the geotechnical investigation. The expansion
index results ranged from 6 (very low) to 85 (medium) in the soil samples tested.

4.0 Conclusions & Recommendations
Our preliminary Geological Hazards Assessment indicates that there is a low probability for
liquefaction to occur during a major earthquake at the site and that the maximum peak ground
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acceleration at the site would be 0.250g for a 7.2 magnitude earthquake on the White Wolf Fault
approximately 25.6 kilometers away. The Design-Basis Earthquake ground-motion for this site is
estimated at 0.325g for alluvium with a 10 percent chance of exceedance every 50 years and a
statistical return period of 475 years. The computer-modeling program Eqsearchwin estimated thata
ground motion of 0.393g occurred at the site from a 6.1 magnitude earthquake on the White Wolf
Fault in July 1952. The proposed structures should be built to withstand this magnitude of an
earthquake. The northeastern corner of the site is within an Alquist-Priolo Earthquake Fault Zone.
No areas of potential surface faulting were confirmed in the 13 fault trenches conducted at the site
and no setbacks within this AP zone are recommended.

No Seismic Source Type A or B earthquake faults are located within 15 or 10 kilometers
respectively of the site. The Seismic Source Type for the site is C per the CBC.

There is a low potential for flooding, rock fall and landslides to impact the site in the event of a
major earthquake. Minor settlement may occur at this site during a major earthquake.

A high-pressure petroleum pipeline is located along the southern border of the site. Appropriate
setbacks required by local regulatory agencies should be maintained from these pipelines.

50 Attachments

5.1  Location Map- Plate 1 , "Location Map" shows the location of the site with
relationship to roads and land features.

5.2 Plot Plan - Plate 2, "PLOT PLAN" shows the location and lot configuration of the
property.

5.2.1 Plate 2A, Geologic Map shows the site geology related to local topography, streets
and nearby surficial features.

5.3  Earthquake Epicenter Map - Plate 3, Shows the site location on an earthquake epicenter
map of historical earthquakes with magnitudes >5.0, from the Eqsearchwin computer
modeling program.

5.3.1 Seismic Hazard Atlas Map- Plate 3A, Shows local geology and faults within the Oil
Center Quadrangle near the site.

5.3.2  Alquist-Priolo Special Studies Zone Map- Plate 3B, Shows the site in relation to Alquist-
Priolo Special Studies Zones indicated on the Qil Center and Rio Bravo Ranch
Quadrangles.

5.4  Depth To Groundwater Map - Plate 4, Shows the site location in relation to a Depth To
Water Map of the regional area prepared by the Kern County Water Agency.

5.5  Fault Location Map- Plate 5, Shows the site in relation to the nearest active faults
within 100 miles based on the EQFault program.
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5.5.1 Plate 5A shows the Regional Faults based on the Fault Activity Map of California and
Adjacent Areas, Jennings, 1994.

5.6 Plate 6 shows the location of fault trenching conducted at the site in relation to the
proposed site layout and the designated AP zone.

5.6.1 Plate 6A shows the potential faults at the site as identified in historic geologic
investigations in this area.

5.7 Appendix A - Deterministic Site Parameters - EQFAULTWIN data determined for the
site for faults within 100 miles. EQSEARCHWIN data concerning the distance and
magnitude of earthquakes within 100 miles of the site is attached. UBCSeis data is
attached showing fault characteristics per UBC. FRISKSPWIN data is also attached
showing predicted return periods vs. acceleration and probability of exceedance vs.
acceleration. California Geological Survey Probabilistic Seismic Hazards Mapping
Ground Motion Page results.

5.8 Appendix B - Presents Trench Log cross-sections T1 to T13 showing the lithology and

geologic features encountered in the fault trenching conducted at the site. Copies of 33
on-site boring logs are included. Copies of the 1975 aerial photos covering the site area
are included.
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- E LOG OF TEST BORING  Pagetof1

—= BORING B-1

PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370

BORING DATE: 07/08/03 ELEV.: 100' ASSUMED

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/08/03

DRILLMETHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/08/03

DESCRIPTION: CITY IN THE HILLS, PHASE 1

DEPTH TO WATER- ¥ : N/A CAVING- @ : N/A LOGGER: B. CAROLINA

SBETH | samnien ovasoLs | uscs Descripti Remarks | Density | Moisture
(feet) AND FIELD TEST DATA escription emarks pef %

100 — o A

SC | CLAY SAND: dark reddish
brown; slightly moist; fine
to medium; medium plastic;
-} sc | ‘medium dense.

' [ |ou| cravey sawp
=T° SILTY SAND: light grayish
135: brown; slightly moist; fine
18/6 to medium; slightly cohesive

‘fines; medium dense;
cL | 'decomposed granite.

90 4+ 10

T / 1576 SANDY CLAY: yellowish brown;
47/6 . »
T /lszjs moist; fine to coarse:;

| s | very moist; olive brown
B5 1~ 15 SILTY SAND: light grayish
brown; slightly moist; fine
to medium; cohesive fines;
decomposed granite.
BO 1+ 20
BOTTOM
75 25
70~ 30
65 —— 35

Figure Number 2
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Sy LOG OF TEST BORING Page 1 of 1
= ﬂ BORING B-2

SN N R I WA N Y O T e W

PROJECT: PRELIMINARY SOILS INVESTIGATION FILENQ: 03-10370
BORING DATE: 07/08/03 : ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/08/03
DRILL METHOD: ¢ 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/08/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- 2 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS - -
DEPTH SAMPLER SYMBOLS uscs Description Remarks Depn:flty Mo;s:ure
(fest) AND FIELD TEST DATA
T / | cL | sANDY CLAY: reddish brown;
/ slightly moist; fines;
/ plastic; firm.
//Izz/s
13/6
A asre
95 -5 ML | CLAY SILT: yellowish brown;
+ 21/6 slightly moist; fines; medium
54/86 plastic; very stiff.
90 + 10
i/ | SP | POORLY-GRADED SAND: light
17/8 grayish brown; slightly
moist; clean; medium dense.
85 —t— 15 e T [
CL | SANDY CLAY: yellowish brown;
mosit; fines; plastic; firm.
| SP | POORLY-GRADED SAND: light
grayish brown; slightly
80 -+ 20 - . .
‘moist; clean; medium dense.
BOTTOM
75 4+ 25
70 1 30
65 ~I- 35

Figure Number 3

. SOILS ENGINEERING, INC.
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LOG OF TEST BORING
BORING B-3

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/08/03
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: ¢4 1/4 INCH I.D. HOLLOW-STEM AUGER
DESCRIPTION: CITY IN THE HILLS, PHASE 1

Page 1 of 1

FILENO: 03-10370

ELEV.. 100’

START: 07/08/03
FINISH: 07/08/03

ASSUMED

DEPTH TOWATER- ¥ : N/A CAVING-® : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS : :
DEPTH SAMPLER SYMBOLS | UsCs Description Remarks Dep*zlty Mon;}ura
(feet) AND FIELD TEST DATA
T 'SC | CLAY SAND: yellowishb rown;
o slightly moist; fine to
] medium; meidum plastic fines.
ss+s P TP moist
90 —+ 10
| 'SP | POORLY-GRADED SAND: light
yellowish brown; slightly
moist; clean.
85 4~ 15
80 1 20
BOTTOM
75 -+ 25
70 1 30
' 65 35

SOILS ENGINEERING. INC.

Figure Number 4
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E LOG OF TEST BORING Page 1 of 1

=

= BORING B4
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/08/03 ELEV.. 100’ ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/08/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/08/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TO WATER- ¥ : N/A CAVING- ® : N/A LOGGER: B. CAROLINA
g SAMPLER SYMBOLS uscs Description Remarks D:’,‘:’,i” Mojsture
{feet) AND FIELD TEST DATA
T % | cL | saNDY cLAY: reddish brown:
/ slightly moist; fine to
/ medium; plastic fines; stiff.
?’l ;:5: —CL SANDY CLAY --------------------
32/s6
95 -+ 5§
136 | SC| CLAY SAND: 1ight orangish
gg;g brown; slightly moist; fine
to coarse; medium plastic
fine; very dense.
%0 -~ 10
| ;ff: M| sanpY sTiLT: yeliowish brown;
58/6 moist; fines; medium plastic;
| : P -hard.
/ CL | SANDY CLAY: dark yellowish
N / brown; moist; fines; plastic;
% hard.
1 ‘| s | POORLY-GRADED saND: light
yellowish brown; slightly
moist; clean.
80 20
BOTTOM
75—+ 25
70 <+ 30
65 -+ 35

Figure Number 5
SOILS ENGINEERING, INC.




L7 ___:[_ja LOG OF TEST BORING

BORING DATE: ¢7/08/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

BORING B-5

PROJECT: PRELIMINARY SOILS INVESTIGATION

Page 1 of 1

ELEV.: 100"’

DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A

CAVING- 2 : N/A

FILENO: 03-10370

ASSUMED

START: 07/08/03
FINISH: 07/08/03

LOGGER: B. CAROLINA

ELEVATION/ SOIL SYMBOLS : :
DEPTH SAMPLER SYMBOLS | Uscs Description Remarks D"p":,"’ Mojsture
(fest) AND FIELD TEST DATA
weTe | sc | CLAYEY SAND: yellowish brown:
slightly moist; fines; medium
plastic; firm.
_ Ve SC | CLAYEY SAND 104.8] 6.0
I L
95 + 5 SM | SILTY SAND: yellowish brown:;
slightly moist; fine to
§/6 124.0| 4.6
+ 1;5: medium; slightly cohesive
fines.
SP POORLY-GRADED SAND: light
90 4 10 yellowish brown; slightly
1076 —1 o -moist; clean; medium dense.
SC ] R R 112.8 | 14.5
1 ;:;g CLAY SAND: light grayish
brown; moist; fine; slightly
s . I plastic. .
o5 115 CL | SANDY CLAY: slightly moist;
fines; medium plastic.
1 | cobbles o
80 +— 20
| BOTTOM
75 — 25
70 -1+ 30
65 -1- 35
Figure Number 6

SOILS ENGINEERING, INC.




PROJECT: PRELIMINARY SOILS INVESTIGATION

LOG OF TEST BORING
BORING B-6

BORING DATE: 07/08/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/08/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

Page 1 of 1

FILENO: 03-10370

ELEV.: 100'

DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A

CAVING- @ : N/A

FINISH: 07/08/03

LOGGER: B. CARCLINA

ASSUMED

ELEVATION/ SOIL SYMBOLS N Density | Moist
DEPTH SAMPLER SYMBOLS uscs Description Remarks p;'ty o;ure
{fest) AND FIELD TEST DATA
10 ___0 - - e IR B I I T
‘ | |1 SM | SILTY SAND: yellowish brown;
slightly moist; poorly-
graded; cohesive fines.
85 -5 il 1
| sc| CLAY SAND: yellowish brown;
moist; poorly-graded; medium
plastic fines,
90 T 10 ...........................................................
SP POORLY~-GRADED SAND: light
yellowish brown; slightly
7 1 &; | moist; clean.
CL SANDY CLAY: yellowish brown;
85 - 15 very moist; fines; plastic.
ag +— 20
BOTTOM
75 -4~ 25
70 1 30
65 - 35

Figure Number 7

SOILS ENGINEERING, INC.
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e $3 LOG OF TEST BORING Page 1 of 1

=t | BORING B-7
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/08/03 ELEV.: 100’ ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/08/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/08/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- ® : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS ) :
DEPTH SAMPLER SYMBOLS uscs Description Remarks D:r;ﬂy Mon;iure
(foet) AND FIELD TEST DATA
T | cL | sANDY CLAY: orangish brown;
i slightly moist; fine to
medium; plastic fines;
e |sMfseige. o
19/6 SILTY SAND
95 5
1376 ]| e
1676 Decomposed granite 116.9( 9.2
16/6
%7
90 - 10
;35: 124.4| 2.7
50/ o TR I e
A, 4. | Cobbles
: SW | WELL-GRADED SAND; light
85 1 15 yellowish brown; slightly
moist; fine to coarse; clean:
~ ;| -slight gravel.
SM | SILTY SAND: yellowish brown;
moist; poorly-graded;
80 - 20 _slightly cohesive fines.
BOTTOM
75 1+ 25
70 1 30
&5 ~‘— s

Figure Number 8
SOILS ENGINEERING, INC.
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BORING DATE: 07/08/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

LOG OF TEST BORING
BORING B-8

PROJECT: PRELIMINARY SOILS INVESTIGATION

Page 1 of 1

ELEV.: 100"

DESCRIPTION: CITY IN THE HILLS, PHASE 1

FILENO: 03-10370

ASSUMED

START: 07/08/03
FINISH: 07/08/03

DEPTH TOWATER- ¥ : N/A CAVING- @ : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS ; ;
DEPTH SAMPLER SYMBOLS | USCS Description Remarks _Dﬂpfl?ty Mo;ture
(foet) AND FIELD TEST DATA
100 —ro R I T T T S
SC | CLAY SAND: dark yellowish
brown; slightly moist; fine
to coarse; medium plastic
- ve |Mu| fine; very loose. 113.0| 119
4/6 CLAYEY SILT
95 --5 ...............................................................
/6 dark olive brown; moist
5/6 110.8 11.2
7/6
ool i | sW| WELL-GRADED SAND: light olive
brown; slightly moist; fine
:j: to coarse; clean; medium 124.1) 6.8
11/6 dense; slight gravel.
B5 + 15 - DT ST
light yellowish brown:
slightly moist
80 |+ 20
BOTTCM
75 - 25
70 1 30
€5 —+ 35

SOILS ENGINEERING, INC.

Figure Number 9




LOG OF TEST BORING

BORING B-9

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/08/03
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILLMETHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER
DESCRIPTION: CITY IN THE HILLS, PHASE 1

DEPTH TOWATER- ¥ : N/A

CAVING- B : N/A

Page 1 of 1

FILENO: 03-10370
ELEV.. 100' ASSUMED
START: 07/08/03
FINISH: 07/08/03

LOGGER: B. CAROLINA

ELEVATION/ SOIL SYMBOLS N Density | Moisture
DEPTH SAMPLER SYMBOLS | uscs Description Remarks ot o
{feet) AND FIELD TEST DATA :

100 _l_.a L TR TR R R S ST LT

CL | SANDY CLAY: orangish brown:;
slightly moist; fine to
medium; plastic fines.

ol | SW | WELL-GRADED SAND: yellowish
brown; slightly moist; fine
to coarse; clean; slight
gravel.

80 -~ 10

85 15

| sM | SILTY SAND: yellowish brown;
slightly moist; fine to
medium; cohesive fines.

T BOTTOM

75 1T 25

70 4+ 30

85 -1~ 35

SOILS ENGINEERING, INC.

Figure Number 10
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LOG OF TEST BORING
BORING B-10

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/09/03
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER
DESCRIPTION: CITY IN THE HILLS, PHASE 1

Page 1 of 1

FILENO: 03-10370
ELEV.: 100' ASSUMED
START: 07/09/03
FINISH: 07/059/03

DEPTH TOWATER- ¥ : N/A CAVING- ® : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS Densi )
DEPTH SAMPLER SYMBOLS uscs Description Remarks :ﬂ;ltv Mm;’ture
{feet) AND FIELD TEST DATA
10 __0 L TR R
° SM | SILTY SAND: light reddish
brown; slightly moist; fine
to medium; slightly cohesive.
ee | SM| SILTY SAND 18.3| 3.9
6/6
95 - &
| 5’6 | sW | WELL-GRADED SAND: yellowish 17.3] 3.4
6/6 brown; slightly moist; fine
to medium; clean; medium .
dense.
90 + 10
e light grayish brown 12a.9| 1.
17/6
85 15
80 - 20
BOTTOM
75 -+ 25
70 -1 30
65 | 35

SOILS ENGINEERING, INC.

Figure Number 11
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PROJECT: PRELIMINARY SOILS INVESTIGATION

LOG OF TEST BORING
BORING B-11

BORING DATE: 07/09/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

Page 1 of 2

FILENO: 03-1037¢

ELEV.. 100°

DESCRIPTION: CITY IN THE HILLS, PHASE 1

START: 07/08/03
FINISH: 07/09/03

ASSUMED

DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS R Density | Moist
DEPTH SAMPLER SYMBOLS Uscs Description Remarks pcfty OI;Ufe
{feet) AND FIELD TEST DATA
100 — 0 D N I R L R - ................... R
_|_ SM | SILTY SAND: light orangish
brown; slightly moist; fine
T to medium; slightly cchesive
fines.
S5 1 5§
' 'SW | WELL-GRADED SAND: light
vellowish brown; slightly
80 -1 10 . .
moist; fine to coarse; clean;
1ars | SW | medium dense; slight gravel. ur.el 22
23/6 WELL-GRADED SAND
B5 —+ 15
80 - 20
ie/e | SM | SILTY sawp
18/6 CL | SANDY CLAY: yellowish brown;
slightly moist; fines;
plastic; firm.
75 4+ 25
'SC | CLAY SAND: yellowish brown;
slightly moist; fine to
medium; medium plastic fines;
T30 very dense.
18/6
4 23/6 129.0 5.3
43/5
685 - 35

SOILS ENGINEERING, INC.

Figure Number 12




— ﬂ LOG OF TEST BORING Page 20f 2
= BORING B-11
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/08/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/09/03
PRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/09/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TO WATER- ¥ : N/A CAVING- 3 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS o Density | Mo
DEPTH SAMPLER SYMBOLS UsCs Description Remarks epl'g;lfy qs%ture
{feet) AND FIELD TEST DATA
i\
| sW | WELL-GRADED SAND: light
Yellowish brown; slightly
meist; fine to coarse; clean:
; dense; gravel.
60 T 40 — 57/5
| No Recovery
BOTTOM
55 - 45
50 -~ 50
45 ~— 55
40 +— 60
35 - 65
30 +— 70

Figure Number 12

SOILS ENGINEERING, INC.




LOG OF TEST BORING Page 1 of 2

1

3 -
= BORING B-12
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/09/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/09/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/09/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- 3 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS . ]
DEPTH SAMPLER SYMBOLS | USCS Description Remarks °°pn:-rltv Moi;ture
{fest) AND FIELD TEST DATA :
weTe T | sM | SILTY SAND: yellowish brown;
HHHEHEE slightly moist; slightly
L cohesive fines.
955 %
1 | moist; cohesive fines
90 110
&¢ |mn| crayey sr.r 7 105.8 | 12.3
8/6
] | sc | cLAY SAND: yellowish brown;
. moist; fines; medium plastiec.
515
80 - 20
¢ len| ctayey st 0 T 109.8] 12.3
23/%
75 T 25 ................................................................
CL | SANDY CLAY: vellowish brown;
moist; fine to coarse;
plastic fines; slight gravel.
ol | SW | WELL-GRADED SAND: light
yellowish brown; slightly
::‘;fg moist; fine to coarse; clean; 127.1] 1.9
m N dense.
Rock
65 ~— 35

Figure Number 13

SOILS ENGINEERING, INC,



e __—-Ijﬂ LOG OF TEST BORING Page 2 of 2
—==d | BORING B-12
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-103790
BORING DATE: 07/09/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/09/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/03/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- 3 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS . Density | Mo

DEPTH SAMPLER SYMBOLS | USCS Description Remarks egty o:;ture

(feet) AND FIELD TEST DATA

60 + 40

3676 BOTTOM 16.0| 2.0
36/6

55 4+ 45

50 4 50

45 - 55

40 |+ 60

35 1 65

e+ 70

Figure Number 13

SOILS ENGINEERING; INC.
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I ;—_l;ﬁ LOG OF TEST BORING

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

BORING B-13

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/09/03

Page 1 of 2

FILENO: 03-10370

ELEV.: 100'

DESCRIPTION: CITY IN THE HILLS, PHASE 1

START: 07/09/03
FINISH: 07/09/03

ASSUMED

DEPTH TO WATER- ¥ : N/A CAVING- 2 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS o Density | Moi
DEPTH SAMPLER SYMBOLS | USCS Description Remarks pn;lty m;:ure
(feel) AND FIELD TEST DATA :
T TR 'SM | SILTY SAND: yellowish brown;
slightly moist; fine to
medium; slightly cchesive
fines.
95 4+ 5
light orangish brown; moist;
cohesive
S0 - 10
'SP | POORLY-GRADED SAND: light
vellowish brown; slightly
moist; clean; medium dense.
8% — 15
27c | SC| CLAYEY sawD
33/s SC | CLAY SAND: yellowish brown;
slightly moist; fine to
medium; medium plastic fines.
80 <+ 20
'SM | SILTY SAND: yellowish brown;
slightly moist; fine to
medium; cohesive fines;
75 1 25
dense.
/
;g/g 123.4 5.6
30/86
0 - 30
gravel ..............................................
'SW | WELL-GRADED SAND: light
yellowish brown; slightly
65 + 35 moist; fine to coarse; clean;
Figure Number 14

SOILS ENGINEERING, INC.




!j

=S By

LOG OF TEST BORING
BORING B-13

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/09/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1

DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TO WATER- ¥ : N/A

CAVING- 2 : N/A

Page 2 of 2
FILENO: 03-10370
ELEV.: 100" ASSUMED

START: 07/08/03
FINISH: 07/09/03

LOGGER: B.

CAROLINA

ELEVATION/
DEPTH
{feet)

SOIL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

uscs

Description

Remarks

Density | Moisture
| pef %

60 —1— 40

55 + 45

50 —+ 50

45 -~ 55

40 — &0

35 -~ 65

30 1~ 70

26/6
50/6

gravel; dense.

BOTTOM

11l6.6 4.4

SOILS ENGINEERING, INC.

Figure Number 14
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BORING DATE: 07/10/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

LOG OF TEST BORING
BORING B-14

PROJECT: PRELIMINARY SOILS INVESTIGATION

Page1o0of1

FILENO: 03-10370

ELEV.: 100'

DESCRIPTION: CITY IN THE HILLS, PHASE 1

START: 07/10/03
FINISH: 07/10/03

ASSUMED

DEPTH TOWATER- ¥ : N/A CAVING- 2 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS < Density | Moist
DEPTH SAMPLER SYMBCOLS | USCS Description Remarks ensity | Moisture
{feet) AND FIELD TEST DATA pef %
100_ e R T
[ ° SC | CLAYEY SAND: reddish brown:
slightly moist; fine to
medium; medium plastic fines;
e |sc|leese. 1.8 7.8
4/8 CLAYEY SAND
95 —_5 ...............................................................
T 46 SP | POORLY-GRADED SAND: light usa| s
e yellowish brown; slightly ) '
moist; clean; medium dense.
90 T 10 ......................................................
10/6 SW | WELL-GRADED SAND: light 12e. 0l 2.7
ao)e yellowish brown; slightly ' )
moist; fine to coarse; clean;
4 medium dense.
85 — 15
i 1 | slight gravel
80 4 20
BOTTOM
75 1 25
70—+ 30
" 6535

SOILS ENGINEERING, INC.

Figure Number 15




[ LOG OF TEST BORING Page 1 of 1
—= BORING B-15
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTHTO WATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS . )
DEPTH SAMPLER SYMBOLS | uscs Description Remarks | Deonsty | Moisture
(feet) AND FIELD TEST DATA pef %
T 7 | cL | sANDY CLAY: reddish brown;
/ slightly moist; fines;
% plastic.
% 1 mea
7 B
o I = SW | WELL-GRADED SAND: orangish
brown; slightly moist; fine
to medium; clean; slight
gravel.
B5 - 15
1 | yellowish brown
BOTTOM
80 20
15 1 25
T0 -1 30
&5 -+ 35

Figure Number 16

SOILS ENGINEERING, INC.




K LOG OF TEST BORING Page 1 of 1
—= BORING B-16

PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTHTOWATER- ¥ : N/A CAVING- 3 : N/A LOGGER: B. CARCLINA
ELEVATION! SOIL SYMBOLS - -
DEPTH SAMPLER SYMBOLS | USCS Description Remarks D:ﬂ;lty Mo;s;ure
{feet) AND FIELD TEST DATA
T | cL. | SANDY CLAY: reddish brown;
slightly moist; fine to
T coarse; plastic fines; very
Se | sM|.stiff. L us.7| s
13/6 SILTY SAND
95 1+ 5
2676 10.9| 3.4
/ 36/6
0t ao % O
s R 1 /6 SM | SILTY SAND: yellowish brown; 12381 as
21/ slightly moist; fine to ' )
coarse; cohesive fines;
| sw | medium dense; slight gravel.
85 — 15 WELL-GRADED SAND: yellowish
brown; slightly moist; fine
] to coarse; clean; slight
gravel.
80 — 20
1 BOTTOM
75 4+ 25
70 1 30
&5 1 35

Figure Number 17

SOILS ENGINEERING, INC,
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PROJ

LOG OF TEST BORING
BORING B-17

ECT: PRELIMINARY SOILS INVESTIGATION

BORING DATE: 07/10/03
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO.
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

Page 1 of 1

FILENO: 03-10370

ELEV.: 100' ASSUMED
1 START: 07/10/03

FINISH: 07/10/03

DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A : CAVING- 2 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS - ;
DEPTH SAMPLER SYMBOLS [ USCS Description Remarks D"pﬁlw Mon;:urs
(feet) AND FIELD TEST DATA
T ] cL | SANDY CLAY: reddish brown;
slightly moist; fine to
medium; plastic fines.
95 -+ 5
| sW | WELL-GRADED SAND: light
orangish brown; slightly
90 110 A .
moist; fine to coarse; clean;
slight gravel.
85 -+ i5
80 1 20
BOTTOM
75 - 25

70 1 30

65 —

r a5

SOILS ENGINEERING, INC.

Figure Number 18




Lo [ LOG OF TEST BORING Page 1 of 1
—= BORING B-18
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
“bepmi | sawpiensvmeos | uscs Descripti Remarks | Density Mosuurs
(feel) AND FIELD TEST DATA escription emarks pef %
T | sc | cLAY sAND: orangish brown;
slightly moist; fine to
coarse; medium plastic fines;
] e | sM| medium dense. 9¢.7| 16.0
23/ SILTY SAND
95 5 )
I ;;;2 | cr | craY: dark reddish brown; 102.6 | 11.8
44/6 slightly moist; high plastic;
very hard.
90 ~+ 10
1 16 | SM | SILTY SAND: reddish brown; sl va
4 ;25: slightly moist; fine to
coarse; cohesive fines;
medium dense; slight gravel.
85 —+ 15
| sW| WELL-GRADED SAND: yellowish
brown; slightly moist; fine
to coarse; clean; slight
1 gravel.
80 4+ 20
BOTTOM
75 25
70 - 30
65 |~ 35

Figure Number 19

SOILS ENGINEERING, INC.




Lo [ LOG OF TEST BORING Page 1ot1
—= BORING B-19
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILL METHOD: ¢4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS . :
DEPTH SAMPLER SYMBOLS | uscs Description Remarks | Density | Moisture
(feet) AND FIELD TEST DATA pef %
I % "} cL | SANDY CLAY: orangish brown;
g
/ slightly moist; fine to
% medium; plastic; fines.
95+ 5 Z
2 1
i SW { WELL-GRADED SAND: light
orangish brown; slightly
96 —+ 10 . .
moist; fine to coarse; clean;
slight gravel.
1 | yellowish brown
85 - 15
i 1 slight gravel
80 - 20
BOTTCOM
75 1~ 25
70 1+ 30
65 T 35

Figure Number 20

SOILS ENGINEERING, INC.
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=y LOG OF TEST BORlNG Page 1 of 1
5 ﬂ BORING B-20

PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS o Densi .
DEPTH SAMPLER SYMBOLS uscs Description Remarks p’;';lty Mngure
(fest) AND FIELD TEST DATA :
T | cL | sANDY CLAY: orangish brown;
slightly moist; fine to
coarse; plastic fines; stiff.
) 278 leM| stLTYy sas0 107.7| 11.3
22/6
95 -~ 5
i ;g;: 1| Rara 126.2] 7.1
45/6
90 T 10 - [ T T T T T T I R I T R R R R R
B/6 SW | WELL-GRADED SAND: light 118.7] 1.8
1a/e yellowish brown; slightly ) )
1 moist; fine to coarse; clean;
medium dense; slight gravel.
85 — 15
80 - 20
BOTTCM
75 - 25
70 1 30
65 —— 35

Figure Number 21

SOILS ENGINEERING, INC.
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3R LOG OF TEST BORING Page 1ot 1

= BORING B-21
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-1037¢
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SCIL SYMBOLS ; -
DEPTH SAMPLER SYMBOLS | USCS Description Remarks Depf::srlty Moy:;ure
{feet) AND FIELD TEST DATA
T | CL | SANDY CLAY: reddish brown;
slightly moist; fine to
medium; plastic fines; firm.
3¢ | CL | saNDY CLAY 1019 7.4
10/6
95 5
1 /
ii,: 119.4| 5.2
20/6
| sW | WELL-GRADED SAND: light
orangish brown; slightly
80 - 10 . .
moist; fine to cocarse; clean;
E;: slight gravel; medium dense. 101.9 | 2.3
12/6
BS -t~ 15
B0 4 20
BOTTOM
75 - 25
70 1 30
65 —— 35

Figure Number 22

SOILS ENGINEERING, INC.
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BORING DATE: 07/10/03

BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1
DRILL METHOD: 4 1/4 INCH I.D. HOLLOW-STEM AUGER

LOG OF TEST BORING
BORING B-22

PROJECT: PRELIMINARY SOILS INVESTIGATION

DESCRIPTION: CITY IN THE HILLS, PHASE 1

DEPTH TOWATER- ¥ : N/A

CAVING- B : N/A

Page 1 of1

FILENO: 03-10370
ELEV.: 100' ASSUMED
START: 07/10/03
FINISH: 07/10/03

LOGGER: B. CARCLINA

ELEVATION/ SOIL SYMBOLS . A
DEPTH SAMPLER SYMBOLS Uscs Description Remarks Density MO*:UW
(fest) AND FIELD TEST DATA
100 — 0 T I T PR R R R
CL { SANDY CLAY: reddish brown;
slightly moist; fine to
medium; plastic; stiff.
15 SM | SILTY SAND 121.3| s.8
i8/6
9515
T 12/6
] 12/6 125.5 5.1
19/6
| sM | SILTY SAND: yellowish brown;
slightly moist; fine to
90 1 10 . .
coarse; cohesive fines;
e | ‘dense;  xock. 120.5| 3.7
] 35/6 decomposed granite
851 15 | sW | WELL-GRADED SAND: light
yellowish brown; slightly
moist; fine to coarse; clean;
1 gravel.
80 + 20
| BOTTOM
75 - 25
70 - 30
- 651 35

SOILS ENGINEERING, INC.

Figure Number 23




T ﬂ LOG OF TEST BORING Page 1 of 1
= BORING B-23
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100’ ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, FIGURE NO. 1 START: 07/10/03
DRILLMETHOD: 4 1/4 INCH I.D. HCLLOW-STEM AUGER FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING - » : N/A LOGGER: B. CAROLINA
ELEVATIONY SOIL SYMBOLS N Density | Moi
DEPTH SAMPLER SYMBOLS | USCS Description Remarks p":frtv ou:;ure
(fest) AND FIELD TEST DATA -
T 7 | cn | sANDY cIAY: orangish brown;
/ slightly moist; fines;
% plastic.
2
SW | WELL-GRADED SAND: light
orangish brown; slightly
80 - 10 . -
moist; fine to coarse; clean;
slight gravel.
I | rock
85 1 15
B0 — 20
| BOTTOM
75 — 25
70 1 30
65 + 35

Figure Number 24

SOILS ENGINEERING, INC.




a. LOG OF TEST BORIN
225 E BORING B-24 G

PROJECT: PRELIMINARY SOILS INVESTIGATION

BORING DATE: 07/10/03

BORING LOCATION: SEE BORING LOCATION MAP, R-1

DRILL METHOD: Hand Excavated Sample for R-Value Test
DESCRIPTION: CITY IN THE HILLS, PHASE 1

DEPTH TO WATER- ¥ : N/A CAVING- B : N/A

Page 1 of 1

FILENO: 03-10370

ELEV.: 100" ASSUMED
START: 07/10/03
FINISH: 07/10/03

LOGGER: B. CAROLINA

ELEVATION/ SOIL SYMBOLS .
DEPTH SAMPLER SYMBOLS uscs Description
(fest} AND FIELD TEST DATA

Density | Moisture
Remarks | et %

brown, fine to med. grade,
cohesive, semi plastic

TR 2557 | sc | cLAaYEY saND; light yellowish

BOTTOM

85 + 5

$0 T 10

B85 T 15

80 - 20

75 1+ 25

70 -- 30

65 - 35

SOILS ENGINEERING, INC.

Figure Number 25




Lo [ LOG OF TEST BORING
=== BORING B-25

PROJECT: PRELIMINARY SOILS INVESTIGATION

BORING DATE: 07/10/03

BORING LOCATION: SEE BORING LOCATION MAP, R-2

DRILL METHOD: Hand Excavated Sample for R-Value Test
DESCRIPTION: CITY IN THE HILLS, PHASE 1

Page 1 of 1

FILENO: 03-10370
ELEV.: 100’ ASSUMED
START: 07/10/03
FINISH: 07/10/03

DEPTH TOWATER- ¥ : N/A CAVING- ® : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS o Density | Moist
DEPTH SAMPLER SYMBOLS uscs Description Remarks p;"" 0{; ure
{feet} AND FIELD TEST DATA :
u — e R TR
T SC'| CLAYEY SAND; yellowish brown,
very fine to fine grade,
cochesive, plastic
BOTTOM
85+ 5
1
8% + 10
85 ~ 15
BO - 20
75 - 25
T0 - 30
65 -1 35

SOILS ENGINEERING, INC.

Figure Number 26




e E LOG OF TEST BORING Page 1 of 1
— BORING B-26
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, R-3 START: 07/10/03
DRILL METHOD: Hand Excavated Sample for R-Value Test FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS 3 :
DEPTH SAMPLER SYMBOLS | uscs Description Remarks °°,§1;"Y Mm;turs
{feet) AND FIELD TEST DATA
T | sc | cLAYEY sanD; light yellowish
brown, fine to med grade,
plastic
BOTTOM
95 -5
50 1 10
85 —+ 15
80 + 20
75 1 25
70~ 30
65 -1~ 35

Figure Number 27

SOILS ENGINEERING, INC.
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LOG OF TEST BORING
BORING B-27

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/10/03
BORING LOCATION: SEE BCORING LOCATION MAP, R-4

DRILL METHOD: Hand Excavated Sample for R-Value Test
DESCRIPTION: CITY IN THE HILLS, PHASE 1

Page 1 of 1
FILENO: 03-10370
ELEV.. 100' ASSUMED

START: 07/10/03
FINISH: 07/10/03

DEPTH TOWATER- ¥ : N/A CAVING- 2 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS o Donsi .
DEPTH SAMPLER SYMBOLS uscs Description Remarks ensity Moa;:ure
(feat) AND FIELD TEST DATA
100 —— T P T T T
T’ TR sM | SILTY SAND; light yellowish
e brown, fine to med grade,
] HAHE cohesive
BOTTOM
95 -~ 5
90 —+— 10
85 —+— 15
80 +— 20
75 | 25
70 1 30
65 —+ 35
Figure Number 28

SOILS ENGINEERING, INC,




K LOG OF TEST BORING
= BORING B-28

PROJECT: PRELIMINARY SOILS INVESTIGATION

BORING DATE: 07/10/03

BORING LOCATION: SEE BORING LOCATION MAP, R-5

DRILL METHOD: Hand Excavated Sample for R-Value Test
DESCRIPTION: CITY IN THE HILLS, PHASE 1

Page 1 of 1

FILENO: 03-1037¢0
ELEV.: 100' ASSUMED
START: 07/10/03
FINISH: 07/10/03

DEPTH TOWATER- ¥ : N/A CAVING- @ : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS - :
DEPTH SAMPLER SYMBOLS uscs Description Remarks Dﬂpfgrty Mo:;}ure
(feet) AND FIELD TEST DATA
T % | cL | saNDY cLAY; dark yellowish
/ brown, fine to med. grade,
A plastic
| BOTTOM
855
850 +— 10
B5 15
BO ~ 20
75 — 25
T 3o
65 - 35

SOILS ENGINEERING, INC.

Figure Number 29




Lo [ LOG OF TEST BORING Page 1 of 1
— BORING B-29

PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.. 100’ ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, R-6 START: 07/10/03

DRILL METHOD: Hand Excavated Sample for R-Value Test FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1

DEPTH TOWATER- ¥ : N/A CAVING- 3 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS . .
DEPTH SAMPLER SYMBOLS | USCS Description Remarks De;;lty Mon;ture
(feet) AND FIELD TEST DATA ]
T 1 SC | CLAYEY SAND; strong brown,
fine to med grade, cohesive,
semi plastic
BOTTOM
85 15
80 -1 10
85 -1+ 15
80 -+ 20
75 1 25
70 =+ 30
65 - 35

Figure Number 30
SOILS ENGINEERING, INC.
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DEPTH TOWATER- ¥ : N/A

LOG OF TEST BORING
BORING B-30

PROJECT: PRELIMINARY SOILS INVESTIGATION
BORING DATE: 07/10/03
BORING LOCATION: SEE BORING LOCATION MAP, R-7

DRILL METHOD: Hand Excavated Sample for R-Value Test
DESCRIPTION: CITY IN THE HILLS, PHASE 1

CAVING- 3 : N/A

Page 1 of 1

FILENO: 03-1037¢0
ELEV.: 100' ASSUMED
START: 07/10/03
FINISH: 07/10/03

LOGGER: B. CAROCLINA

ELEVATION/

SOIL SYMBOLS

DEPTH SAMPLER SYMBOLS uscs Description Remarks Dﬁp’:;itv MOi;ture
(feet) AND FIELD TEST DATA
100 — 0 B JE T T T I T T
1 % CL | CLAYEY SAND; dark yellowish
/ brown, very fine to fine
é grade, highly plastic
BOTTOM

95 -5

50 +— 10

B5 —+ 15

80 + 20

75 - 25

70 —+ 30

65 1 35

SOILS ENGINEERING, INC.

Figure Number 31




=iy LOG OF TEST BORING Page 1 of 1
—— BORING B-31
PROJECT: PRELIMINARY SOILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100’ ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, R-8 START: 07/13/03
DRILL METHOD: Hand Excavated Sample for R-Value Test FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS o Density | Mo

DEPTH SAMPLER SYMBOLS | USCS Description Remarks pr::fsatv oc::ure

(feet} AND FIELD TEST DATA )
T 7 | cu | saNDY crAY; yellowish brown,
/ very fine to fine,.cohesive,
% plastic
BOTTOM

8515

90 + 10

85 + 15

80 |+ 20

1% + 25

70 + 30

65 —— 35

. Figure Number 32
SOILS ENGINEERING, INC.
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- LOG OF TEST BORING
=7 ﬂ BORING B-32

PROJECT: PRELIMINARY SOILS INVESTIGATION

BORING DATE: 07/10/03

BORING LOCATION: SEE BORING LOCATION MAP, R-9

DRILL METHOD: Hand Excavated Sample for R-Value Test
DESCRIPTION: CITY IN THE HILLS, PHASE 1

Page 1 of 1

FILENO: 03-10370
ELEV.. 100' ASSUMED
START: 07/10/03
FINISH: 07/10/03

DEPTH TOWATER- ¥ : N/A CAVING- B : N/A LOGGER: B. CARCLINA
ELEVATION! SOIL SYMBOLS . .

DEPTH SAMPLER SYMBOLS | USCS Description Remarks De:;-ty Moy;:ure

{feet) AND FIELD TEST DATA .
T % | cn | saNDY crLaY; yellowish brown,
/ fine to med. grade, plastic
%
EOTTOM

95 -1 5

S0 -1 10

B85 + 15

80 - 20

75 1 25

70 + 30

65 -+ 35

SOILS ENGINEERING, INC.

Figure Number 33




e LOG OF TEST BORING Page 1 of 1
= BORING B-33
PROJECT: PRELIMINARY SQILS INVESTIGATION FILENO: 03-10370
BORING DATE: 07/10/03 ELEV.: 100' ASSUMED
BORING LOCATION: SEE BORING LOCATION MAP, R-10 START: 07/10/03
DRILL METHCD: Hand Excavated Sample for R-Value Test FINISH: 07/10/03
DESCRIPTION: CITY IN THE HILLS, PHASE 1
DEPTH TOWATER- ¥ : N/A CAVING- 3 : N/A LOGGER: B. CAROLINA
ELEVATION/ SOIL SYMBOLS - Density | Mo

DEPTH SAMPLER SYMBOLS | USCS Description Remarks ;rzrty oy;:ure

(fest) AND FIELD TEST DATA
T | sc | CIAYEY SAND; yellowish brown,
fine to med grade, plastic
BOTTOM

85+ 5

90 4~ 10

85 — 15

80 —+ 20

75 — 25

70 - 30

65 - 35

Figure Number 34

SOILS ENGINEERING, INC.




] KEY TO SYMBOLS

i Symbol Description

Strata symbols

Clayey sand

Silty sand

Low plasticity
clay

Silt

Poorly graded sand

Well graded sand

High plasticity
clay

Syvmbols

Boring continues

l Socil Samplers

. California sampler

Eotes:

Twenty-three (23) Explofatory borings were drilled on 07/10/03 ,

07/09/03, and 07/10/03 using a 4-inch diameter continuous flight

power auger. And ten (10) bulk samples were recovered for R-value
tests.

. No free water was encountered in any of our boring to the maximum
depth drilled of 41.5 feet.

Boring locations are shown on the Boring Location Map, Figure No. 1.

These logs are subiject to the limitations, conclusions, and
recommendations in this report.

Results of tests for moisture and density conducted on samples
racovered are reported on the logs.
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ADDENDUM #1 TO |
PRELIMINARY GEOLOGICAL HAZARD REPORT

For

THE CITY IN THE HILLS PROJECT
Portions of Sections 18 and 19 and all of Section 17, T29S, R29E
Bakersfield, California
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Pinnacle Engineering
1712 19" Street, Suite 101
Bakersfield, CA. 93301
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Filé No. 04-10597

Prepared By:

Soils Engineering, Inc.
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Bakersfield, CA. 93313
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SOILS ENGINEERING, INC.
April 5, 2005 . ‘File No. 04-10597

Mr. Matt VoVilla
Pinnacle Engineering
1712 18" St., Suite 101
Bakersfield, CA 93301

Subject: Addendum #1 To
Preliminary Geclogic Hazard Report
for The City In The Hills Project, Vesting Tentative Tract 6444
Portions Of Section 18:and 19-and All of 17, T29S, R29E
In Bakersfield, California

Mr. VoVilla:

Soils Engineering, Inc. (SEI) has prepared this Addendum#1 to the Preliminary Geological Hazards
Study dated June 28, 2004 for City in the Hills Project ih Bakersfield, Catifornia (site). This study
iicludes the ‘ared designated as Tentative Tract 6444,

SELis providing the following mformatlon that BSK & Associatestequested in a peer review [etter
ddted March 15, 2005:

1) SEI has included copies of all of the aerial photos utilized for this investigation. This
includes. the years 1952 (3), 1981 (3), 1990 (2)and 2003 (2 color) aerial photos of the site
area. The 1975 aerials were included in the original report.

2) Plate 6A has been revised to include the legend from Figure 3A from FER-145,

3) SEI conducted additional fault trenching near the southeastern corner of the AP Zore on
March 31,2005, This included a 320 long trench T14 beginning approximately 100’ east of
the southwestem end of wrénch T2 on a trend of $35W. This trench was. approXimately 6
deep-and was logged by an SEI Certified Englneermg Geologist. One (1) additional 30° long
parallel trench T15 was conducted starting approximately 30" west and 10’ narth of the
northeastern ead of trench T14 to-evaluate an anornaly identified between 7° and 17° along
trench T14. This paraliel trench T15 did not encounter the same anomaly (lack of the
calcareous zone B) as-in Trench T14, thus not confirming the presence of a fault in this drea.
See attached Plates 2A and.6 for the new and historical trench locations. The Trench Logs
T14 and T15 are also aitached showing the lithologic zores and any anomalies identified
along the trenches.

4400 YEAGER WAY * BAKERSFIELD, CALIFORNIA 93313 * PHONE (661) 831-5100 * FAX: (661) 831-2111
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SOILS ENGINEERING, INC.

Addendunt #1 T, 0 Preliminary Geological Hazard Report. File Number 04-10597
City in The Hills, Including Tract 6444 - April 5, 2005
Portions of Section 18 and 19 and all of 17, 7295, R29F, Bakersfield, CA, Page 2

The complete AP Zone in'the northeasternportion of the site has now been investigated by trenching
with no active faults confirmed on-site.

The additional trenching conducted in the southeastern portion of the AP zone did not reveal any
new faulting on-site. Therefore the conclusions and recommendations in the o_r-iginal_.Prel-iminary
Geologic Hazard Report have not chan ged.

Please contact Soils En_ginecri-n'g,_:Inc. at (661) 83-_1-—5_'1_00_'if you haveany questions concerning this:
letter.

Sincerely, :
SOILS ENGINEERING, INC.

No..2233

\ B, Date2 {230 g

Robert J. Belfer |
R.G. 5076, CEG 2238, Expires 2/28/07

Attachments: Plate 24, Geologic Map
Plate 6, Fault Investi gation Trenches
Plate 6A, Historical Geologic Maps
Trench Logs T-14 & T-15 o
Aerial Photos, 1952, 1981, 1990, 2003

Distribution: Matt VoVilla, Pinnacle Engineering (4)
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SOILS ENGINEERING, INC. _ City in The Hills
4400 Yeager Way Section 17, 18 & 19, T29S, T29E

BAKERSFIELD, CA 93313 Bakersfield. CA.

Date: 5/17/04
Project No.: 04-10597
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Approximate Scale
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