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10G1 Introduction

This appendix includes the results of a recent subsurface investigation, and geotechnical
assessment conducted by CHJ Incorporated (2005) for the Walnut Creek Energy Park
(WCEP) to support the Application for Certification (AFC). The geotechnical appendix is
included as an attachment to this appendix.

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

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

10G2 Site Conditions

The Walnut Creek Energy Park (WCEP) project site is an 11.48-acre parcel located on Bixby
Drive in the City of Industry, California, Los Angeles County. The site is relatively flat and
is underlain by Quaternary alluvial and older marine sediments.

A site-specific geotechnical investigation was performed in August 2005 at the project site
by CHL, Incorporated. The scope of the study included an evaluation of geotechnical data to
develop recommendations for site-specific grading, foundation design, and mitigation of
geotechnical constraints. A copy of the geotechnical report is included as an attachment to
this Appendix.

10G3 Site Subsurface Conditions
10G3.1 Stratigraphy

Generalized stratigraphy is discussed in Section 8.4, Geologic Hazards and Resources.
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10G3.2 Seismicity/Ground Shaking

The project area has experienced seismic activity with strong ground motion during past
earthquakes and it is likely that strong earthquakes causing seismic shaking will occur in
this area in the future. According to the site-specific geotechnical study conducted for the
project site, the estimated peak horizontal ground acceleration with a 10 percent probability
of exceedance in 50 years is 0.47g (CHJ Incorporated, 2005). A description of the local
geology and the relative location of major geologic faults in the area is presented in

Section 8.4, Geologic Hazards and Resources.

10G3.3 Ground Rupture

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

10G3.4 Groundwater

The historic depth to groundwater at the project site is relatively shallow, approximately
23 to 27 feet.

10G4 Assessment of Soil-Related Hazards
10G4.1 Liquefaction

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

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

The historic depth to groundwater at the project site is approximately 23 to 27 feet, and the
soil types generally consist of loose to medium dense sandy and gravelly units considered

to be susceptible to liquefaction. In addition, this area is within an area identified to have a
potential for liquefaction. Based site-specific soil testing, however, CHJ Incorporated (2005)
determined the potential for liquefaction on site to be negligible.

10G4.2 Expansive Soils

Expansive soils shrink and swell with wetting and drying. The shrink-swell capacity of
expansive soils can result in differential movement beneath foundations. Site-specific
borings conducted in the vicinity of the project site have identified clay soils near the
surface. Expansion potential testing was conducted and the results showed that a “medium”
potential for expansion is present (CHJ, Incorporated, 2005). Based on this potential,
foundation design criteria contain provisions to include the potential for expansive soils at
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the site (see discussion, below). Expansive soils are further discussed in Section 8.11, Soils
and Agriculture.

10G4.3 Collapsible Soils

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

Based on the available data, the potential for soil collapse at the site is expected to be remote
(CHJ Incorporated, 2005).

10G5 Preliminary Foundation Considerations

10G5.1 General Foundation Design Criteria

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

An evaluation of the information collected for the AFC indicates that no adverse
foundation-related subsurface and ground water conditions would be encountered that
would preclude the construction and operation of the proposed structures. The site can be
considered suitable for development of the proposed structures in consideration of the
geotechnical investigation to support of the engineering design, and using the information
to address the preliminary foundation and earthwork considerations discussed in this
appendix. '

10G5.2 Deep Foundations

Based on the findings of the geotechnical report (CHJ Incorporated, 2005), attached, the
power plant facility would be supported on a deep foundation system of pre-stressed
concrete driven piles for heavily loaded structures. For lightly loaded structures, the
geotechnical report recommends post-tensioned slabs to resist the potential effects of
expansive soils.

10G5.3 Corrosion Potential and Ground Aggressiveness

Corrosivity tests will be conducted to determine whether the site soils to be non-corrosive or
corrosive for buried steel based on the chloride content and pH values.
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10G6 Preliminary Earthwork Considerations
10G6.1 Site Preparation and Grading

Site grading may include (1) removal of existing deleterious materials and (2) fill to bring
the site to a final grade. The geotechnical report (CH]J Incorporated, 2005) indicates that
undocumented fill was encountered at depths between 4 and 6 feet in borings at the site.
The report recommends removal of at least the top 12 inches of soil at the site, for further
investigation of the site, and additional search for undocumented fill. The site fill work
should be performed as detailed below. All soil surfaces to receive fill should be proof rolled
with a heavy vibratory roller or a fully loaded dump truck to detect soft areas.

10G6.2 Temporary Excavations

It is anticipated that confined temporary excavations at the site will be required during
construction. All excavations should be sloped in accordance with OSHA requirements.
Sheet piling could also be used to support any excavation. The need for internal supports in
the excavation will be determined based on the final depth of the excavation. Any excavation
below the water table should be dewatered using well points installed prior to the start of
excavation.

10G6.3 Backfill Requirements

All fill material must be free of organic matter, debris or clay balls, with a maximum size not
exceeding 2 inches. Structural fill must also be well graded and granular. Granular material
with similar specifications can be used for pipe bedding, except that the maximum size
should not exceed 0.5 inch.

Structural fill should be compacted to at least 95 percent of the maximum dry density as
determined by ASTM D 1557 when used for raising the grade throughout the site, below
footings or mats, or for rough grading. Fill placed behind retaining structures may be
compacted to 90 percent of the maximum dry density as determined by ASTM D 1557.
Initially, structural fill should be placed in lifts not exceeding 8 inches loose thickness.
Thicker lifts may be used pursuant to approval based on results of field compaction
performance. The moisture content of all compacted fill should fall within 3 percentage
points of the optimum moisture content measured by ASTM D 1557, except compact the top
12 inches of subgrade to 95 percent of ASTM D 1557 maximum density.

Pipe bedding can be compacted in 12-inch lifts to 90 percent of the maximum dry density as
determined by ASTM D 1557. Common fill to be placed in remote and /or unsurfaced areas

may be compacted in 12-inch lifts to 85 percent of the maximum dry density as determined

by ASTM D 1557.

10G7 Inspection and Monitoring

A California-registered Geotechnical Engineer or Engineering Geologist will monitor
geotechnical aspects of foundation construction and /or installation, and fill placement. At a
minimum the Geotechnical Engineer/Engineering Geologist will monitor the following
activities:
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¢ All surfaces to receive fill should be inspected prior to fill placement to verify that no
pockets of loose/soft or otherwise unsuitable material were left in place and that the
subgrade is suitable for structural fill placement.

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

¢ The Geotechnical Engineer must witness all pile load testing and initial stages of
production pile installation.

¢ Settlement monitoring of significant foundations and equipment is recommended on at
least a quarterly basis during construction and the first year of operation, and then semi-
annually for the next 2 years.

10G8 Site Design Criteria

10G8.1 General

The project will be located in the City of Industry. The 11.48-acre site is relatively flat. The
site would be accessible from Bixby Drive.

10G8.2 Datum

The site grade varies between 320 to 335 feet, mean sea level. Final site grade elevation will
be determined.

10G9 Foundation Design Criteria

10G9.1 General

Reinforced concrete structures (spread footings, mats and deep foundations) will be
designed consistent with Appendix 10B.

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

10G9.2 Groundwater Pressures
Hydrostatic pressures due to groundwater or temporary water loads will be considered.

10G9.3 Factors of Safety

The factor of safety for structures, tanks and equipment supports with respect to
overturning, sliding, and uplift due to wind and buoyancy will be as defined in
Appendix 10B, Structural Engineering Design Criteria.

E092005017SAC/333716WC/052760007(WCEP APP 10G_F.DOC) 10G-5



APPENDIX 10G: GEOLOGIC AND FOUNDATION DESIGN CRITERIA

10G9.4 Load Factors and Load Combinations
For reinforced concrete structures and equipment supports, using the strength method, the

load factors and load combinations will be in accordance with Appendix 10B, Structural
Engineering Design Criteria.
10G9.4 Attachment 1, CHJ Incorporated. Geotechnical Investigation

10G10 References

California Building Code. 2004.
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TIC - The Industrial Company ~ JobNo..05770-3
35 North Lake Avenue, Sﬁ_i‘te-' 800

Pasadena; California 91101

Attention: Mr. Allen Woncha

Dear Mr. Woncha:

Attached herewith is the Geotéchnical Illvestigaiion report prepared for the proposed power facility
known as the Walnut Eriergy site; to be located at 911 Bixby Drive, City of Industry California,

This report was based tipon a scope of services generally outlined in verbal communications with you.
We appreciate this opportunity to provide geotechnical services for this project. Ifyou have.questions

or comments concerning this report, please contact this firm at your convenience.

Respectfully submitted,
C:H.T, INCORPORATED

* James F. Cooke, Senior Staff Engineer

JFC:sra
Distribution: TIC - The Industrial Company (6)

GEOTECHNICAL ERGINEERING ¢ MATERIALS TESTING ¢ CONSTRUCTION INSPECTION ¢ ENVIRONMENTAL CONSULTING
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GEOTECHNICAL INVESTIGATION
WALNUT ENERGY SITE
911 BIXBY DRIVE
___CITYOFINDUSTRY
LOS ANGELES COUNTY, CALIFORNIA
 PREPAREDFOR
TIC - THE INDUSTRIAL COMPANY
JOB NQ. 05770-3

INTRODUCTION

During August-of 2005, a geotechnical investigation was performed by this firm for the ptoposed power
facility known as the Walnut. Energy Site, to-be located at 911 Bixby Drive in City of Industry,
Califorria. The subject projéct consists of approximately five proposed -generators and associated
structures. The purpose of, ,this-f,inve's,tigatio;nf was to explore and evaluatethe geotechnical conditions at
the subject site and to provide appropriate geotechnical recommendations for design and-eonstruction
of the proposed facility. '

To orient Gur investigation at the site, an undated, unscaled Site Plan was furnished for ouir use. The Site-
Plan indicated the locations of the proposed generators and other proposed structures. The approximate:
location of the site is shown on the attached Index Map (Enclosure "A-1").

The results of our investigation, together with our conclusions and recommendations, are presented in

this'report.

SCOPE QF SERVICES

The scope of services provided during this geotechnical investigation included the following:

Review and analysis of stereoscopic aerial photographs flown from 1927 to 1963
A geologic field reconnaissance of the site and surfounding area

Placement of four exploratory borings on the site

Logging and sampling of exploratory borings for testing and evaluation
Laboratory testing on selected samples

Evaluation ofthe geotechnical data to develop site-specific recommendations for si‘te:,gradin'g-,.

foundation design, and mitigation of potential geotechnical constraints
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PROJECT CONSIDERATIONS

Tnformation furnishied this office indicates that the project will consist of a power generator facility:
Approximatcly five generators are proposed for the western two-thirds portion of the site. Loads range
up to 620kips for the turbine structures. '

“The project grading plan was not available at the time of our investigation. The general topography and
the observation of the nearby development indicates that the construction of the site will entail minorcuts:

auid fills. ‘The final grading plan should be reviewed by the geotechnical engineer.

‘SITE DESCRIPTION

- The ite is locatedat 911 Bixby Drive, City of Industry, Los Angeles County, California. The site was
developed as-a warehouse in use for computer recycling. The remainder of the site was paved with
asphalt concrete pavement. Railroad tracks bound the site to the south. “To the north lies:a power line.
easement with the San Jose Creek Channel beyond. To-the east was Bixby Drive with additional
_warchouses beyond. The: area to the west was undeveloped.

Af the time of eur investigation, the site was relatively level and near planar. Underground utilities are
expected at the site.

As part of this investigation, stereoscopic aerial photographs of the'site and swrrounding area flown
' during the period 1927 through 1963 were reviewed. The oldest aerial photographs reviewed, flown in

‘1’92"7 show most of the site de'Ve‘ldped wi't'h a"distrésse’d‘ 'g’r’bve-- prbbably citfus The di"s'tr'e"ss‘ed citrus"
1946 acrial photographs The 1946, through 1953 photo graphsfshow the siteina relatlvely natural state,
possibly-in use for dry farming. The 1953 and 1954 photographs show most of the site in use for
 irrigated agricultural purposes, probably s alfalfa arid possibly row crops: The1958 and 1963 photographs
*show the site again in a relatively natural state; possiblyin use for dry farming.

No other surface features pertinent to- this investigation were noted.



——

e,

]

—— e

Page No. 3
Job No. 05770-3

FIELD INVESTIGATION

The soil conditions underlying the subject site were explored by means of four exploratory borings
drilled to:a maximum depth of 68,5 feet below the existing ground surface with a truck-mounted CME
55 drill rig-equipped for soil sampling. The approximate. locations of our exploratory borings are

indicated on the attached Plat (Enclosure "A-2").

Continuous logs of the subsurface conditions, as encountered within the exploratory borings, were

tecorded at the time of drilling by a geologist from this firm. ::Réléftivéjlfy;ﬁndifstur}iéd samples were

obtained by driving either a split-spoon ring sampler orstandard penetration sampler ahead of the borings.
at selected levels. After the required seating of the sampler, the number of hammer blows required to
advancethe sampler a total of 12 inches was converted to equivalent standard penétration test {8PT) data

and recorded on the'boring logs. Thenumber is:the equivalent SPT-vaalue and has been corrected.

for hammer type (automatic vs. manual cathead) and sampler size (Californiasampler vs. SPT sampler).
Undisturbed as well as bulk samples-of typical soil types obtdined were returned to the laboratory in
sealed containers for testing and evaluation.

Our exploratory boring logs, together with our.equivalent SPT data, are presented-in Appendix "B". The:
stratification lines presented on the boring logs represent approximate bouridaries between soil types,

which may include gradual transitions,

LABORATORY INVESTIGATION

Included in our-laboratory teﬁing'jpro gram were field moisture content determinations on-all samples:
returned to the laboratory and field dry-densities o all undi'stm‘b‘cd samples. The results are iricluded
on the boring logs. An optimum moisture.content - maximum dry density relationship was established
for a-typical soil type. Direct shear testing was performed on selected remolded and undisturbed samples.
in order to provide shear strength parameters for bearing capacity, earth pressure _eyaluaﬁons éarﬁ_ld-gpil'e‘-
design. Steve and hydrometer analyses were performedoii selected samples as an aid to classification.

Expansion and Atterberg Limits testing was performed to verify the expansive characteristics of clayey
soils. A selected sample of material was delivered to M. J. Schiff and Associates, Inc. for corrosivity

-analysis.

Summaries of the laboratory test results appear in Appendix "C",

SIEIEE
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SITE GEOLOGY AND SUBSURFACE SOIL CONDITIONS

“.

The siteis located in the'southeastern portion of thé:LOS.Ang_elésbasi:n,with'i nasmall east-west trending
alluvial valley situated between the-San I ose Hills and Puente Hills located nerth and south of the site,
:tespectively. The San.Jose Hills'and Puente Hills are formed primarily in faulted and folded Tertiary

age marine sedimentary rocks and are located within the Peninsular Ranges geomorphic province.. The

‘Peninsular Ranges province is characterized by ncrthwest—t1end111g topography and.g g,eelcmc structare

in¢luding the Whittier fault zone located to the:southwest.

The siteis underlain by: Ybun'ger’ alluvium depositeﬁ as flood plain anid valley sediments asmapped by
Dibblee (; 1999) and is assigned an age of’ middle Holocene by Mortosn and Millar (Z003). A geologic

S index: map is included as Enclosure "A-3".

" ‘Data from our-exploratory borings indicated that the soil proﬁ’lemfthe*siteaftygicali;y consists of fine-

g‘ﬁainea s-ilt,js.and, and clay units:with coarser-grained sand and gravel lenses tocally. Thesé soils were
ina loose to medium dense state with layers'in a dense state deourring locally below a;depﬂi:oﬁf' about 20

- feet. The approximate locations of the exploratory borings are showr on the attachsd. Plat (Evelosure

"A-2").

Fill 'was encountered in the exploratory borings to depths between 4 and 6.5 feet and consists of clayey
gand.

Groundwater was encouritered in the'exploratory borings at depths between 23 and 27 feet. Bedrock was
notencountered, nor was refusal experienced in any of the-exploratory borings.

‘The results of our soluble *siulfate‘te‘stinggr'indicate»e 2 "negl?ig'ibl-e"‘ exposure to sulfate attack according to
the American Concrete Institute. The soil is classified as severely corrosive to ferrous metals: Further

information on soluble sulfate testing and the corrosivity analysis is-included in Appendix "C".

A more detailed description of the subsurface soil conditions encountersd is included within our

-exploratory boring logs:
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FAULTING.

The site does not lie within or immediately adjacent to' an’ Alquist-Priolo Earthquake Fault Zone
designated by the State of California toinclude tracesof suspected acfive fanlting. A-table of significant
faults within a 100 kilometer radius is included as Enclosure "G-1". A regional fault map (Jennings,
'1994) is included as Enclosure "A-5".

The tectonics of the Southem California area is dominated by the interaction of the Mottl American Plate
and the Pacific Plate; which are sliding past each othet in a apparent translational manner. Although
~sOmé:0'f the motion may be accorimodated by rotation of crustal blocks such as ihe western Transverse
Ranges (Dickinson, 1996), the San Andreas fault zone is thought to represent the major surface
-expression of the tectonic boundary-and to be accommodating most-of the translational metion betwéen

‘the Pacific Plate-and the North Ametican Plate. However, some of the plate -mtstia:ﬁ.issapp‘?a:re;ntly-'al-sé
accormmodated on other northwest-trending strike-slip faults that are thought to be related to the' San
Andreas system. These faults include the S~én;,1a¢intq{fau1.t and the Elsinore filt. Local comptessional
or extensional str;ziin“resul_ti,ng,fro'rn the translational motion along this boundary "‘i‘s.ﬂ(zc:t)fﬁtﬁo‘(iated.by
left-lateral, reverse, and normal faults such-as the Cucamonga fault, the Crafion Hills fault zone, and the.
blind thrust faults of the Los.Angeles Basin: (Maiti and-others, 1992; Morton and Maiti, 1993).

WALNUT CREEK FAULT:

The southiwestemn terminus of the concealed Walnut Creek: fault is shown approximately 1 L/,ilurni’l'é}s
northeast of the site on the fault map of the County of Los Angeles Safety Element (199Q). The Wakhut
Creek fault is tiot included within an Alquist-Priolo Earthquake Fault Zone..According to Jennings
(1994), the locationand/or existence of the Walnut Creek isuncertain. The Walnut Creek faultisknown
only through groundwater data and petroleum investigations and has nosirface expression {Smith,
1977). Smith (1997) coricluded that there was no significant evidence to include the Walnut Creek in
an Alquist-Priolo-Zone. Geologic mapping by Dibblee(1999) does not show the trace of the Walnut

Creek fault. The Walnut Creek fault is-not considered to present a ground rupture ot seisniic shaking

‘hazard to the site.

WHITTIER FAULT:

The northern trace of the active Whittier fault is located approximately 3 1/4 mile_s southiest of the site
as depicted on the Alquist-Priolo Earthquake Fault Zone map of the La Habra quadrangle. The Whittier
fault exhibits right-lateral strike slip. motion (Rockwell and others, 1988). Evidence for activity of the
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Whittier fault includes offset of Holocene materials. (Hannan and Lung, 1979) and microseismicity
(Zionyand Yerkes, 1985). The Working Group on California Earthquake Probabilities (1995) tentatively

assigned a S percent (3 percent) probability of a major-earthquake on the Whittier fault for the 30 year
interval from 1994 t0 2024. ‘

SIERRA MADRE FAULT ZONE:

The Sierra Madré fault zong is located approximately 10 miles north of the site. The Sierra Madre fault
zone is a series of east-west trending; predominantly reverse-and ‘thrust faults coincident with the

‘southermn margin of the San Gabriel Mountains known as the Transverse Ranges frontal fault system.

PUENTE HILLS BLIND THRUST SYSTEM:

The Puente Hills Blind Thrust system (PHT) is a series.of east-west ttgn(ﬁng, north-dipping reverse faults

" that terminate updip at a depth of about 3 kilometers:(thus the term "blind" thrust). These faults form
a series of anticlines at the surface expressed-as hills that extend from the downtown Los Angeles area

fo the Coyote Hills in nerthern Orange County (Shaw and others, 2002). These faults are identified
based on seismic reflection profiles and oil well data. The 1987 Whittier Narrows earthquake and the
1994 Northridge earthquake are examples of blind thrust faulting on previously unknown faults. Shaw

- and others‘(é'ZOOZ) estimate that a multi-segment ruptire scenario on the Puente Hills blind-thrust system.

could generate earthquakes of M, 7.1. The surface of the Coyote Hills segment of the PHT is located
at a depth of about 5 miles beneath the site. :

A map of recorded earthquake epicentersis included as Enclosure "A-4" (Epi Software, 2000). Thismap
includes the Cal Tech database for earthquakes with magnitudes of 4.0 or greater from 1977 through
2005. The following table summarizes si gzniﬁcant earthquakes that have occurred in the site region.

LIST OF HISTORICAL EARTHQUAKES

Magnitude | [Epicentral |  Direction
Earthquake - Date {Mw) Distance (miles) | from Site

Lorig Beach 0371171933 6:4 26 South
Sylmar 02091971 | 66 | 40 |  Northwest
Whittier Narrows | 10/01/1987 5.9 ; 10 ‘West
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Magnitude |  Epicentral Direction
Earthquake Date (Mw) ~ Distance (miles) from: Site
Sierra Madre 06/28/1991 5.8 18 North-Northwest
Landers | 0612871992 73 82 |  East-Northeast
Big Bear 06/28/1992 6.4 60 East-Northeast
Northridge | 01171994 | 67 | 38 | Northwest
| HectorMine | 03/16/1999 | 74 | 104 |  Norheast
SEISMIC ANALYSIS

The precisé relationship between magnitude and recurrence interval of Targe earthquakes for a given fault
is not known due to the relatively short time span of recorded seismic activity. Asaresult,a number of
assumptions.must be made to quantify the ground shaking hazard at a particular site. ~Seismic hazard
evaluations can be conducted from both a probabi]jstic and adéterministic st’andpdint,, Thc:"probeibi‘li}stié ,
method is prescribed by current codes and was utilized to estimate the seismic hazard to the site-during
this investigation. |

PROBABILISTIC HAZARD ANALYSIS:

The probabilistic. analysis of seismic hazard is a statistical analysis of seismicity of all known regional
faults and seismic sourées attenuated to a particular geographic location. The resuits of a probabilistic
seismic hazard analysis (PSHA) are presented as the annual probability of exceedance of a given strong

motion_parmneterfbr a particular exposure time (Johnson and others, 1992).

For thisreport, the seismic hazard-analysis computer program EZFRISK, version 7.12 (R.iskEnginecring‘,
2005) was used to analyze the location of the site under the criteria for a "soil" site type with an average
shear wave velocity of 270 m/s in the upper 30 méters (100 feet). The estimated value for the ppék
ground acceleration (PGA) was calculated as 't‘hekavérage of the accelerations computed using the
attenuation relations of Boore et al. (1997), Sadigh et al. (1997), and Abrahamson and Silva (1997)in
relation to seismogenic-faults within a 93-mile (150-km) radius of the site: The EZFRISK program
considers seismicity from mapped seismogenic faults and background sources (those eart’hquakeé not
associated with a mapped fault source) and assumes that the occurrence rate of earthquakes on a fault
is proportional to the estimated slip rate of that fault. Potential earthquake magnitudes are correlated to
expected seismic sources:and the resultant maximum ground acceleration at the site is computed.
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Based on the site-specific PSHA performed for the site, the-estirated peak horizontal ground aceeler-
atlon with a 10'percent probability of exceedance in 50 years (statistical return:petiod of 475 years).is
0.47g, This corresponds to the Desi gn Basis Earthquake as defined in the 2001 California Building Code
‘(CBC),, The estimated peak horizontal ground acceleration with a 10 percent probability-of exceedance
in 100 yearsfl('s"tatlisticaly return period of 949 years) is 0.59g and coiresponds to the Upper Bound:
'Eanh-quake»as; definediin the 2001 CBC.

.SEISMIC ZONE:

Figure 16A-2 presented in the 2001 CBC p]aces Los Angeles County; including the site, within Seismic
Zone 4. Table 16-1of the 1997 Uniform Building Code:(UBC) assigns-a.Seismic Zone Factor "Z" of
0.40 to ,Sei:smic;ZQnef4.

' NEAR-SOURCE EFFECTS.

The Coyote Hills segment of the Puente Hills thrust fault system is located below the sitc-at a cepth of
approximately: 51mlle,s‘_,(~8:k110meters),and. is capableof generatmgian, earthqualke of Mw- 7.1 ;bhaw and
" others, 2002). Thesurface trace of the Whittier fault is located approximately 3 174 miles (2 kilometers)
~ and is capable of generating an earthquake of Mw 7.2. Based on these data, we consider the Whittier
fault to be the dominant séismic hazard to the site. For thee purpose of niear-source effect -evali;at;ion, ,
- miaps of near-source zones in California, including a classification table for the faults invoived, were
prepared by the California Division of Mines and Geology to be used with the 1997 UBC (International
Conference of Building Officials; 1997). Thie Whittier fault is classified as'a Type "B” fault by the
California Division of Mines and Geology (Petersen and others, 1998). Based on the distance of 3 1/4
miles (2 kilometers) to-the Whittier fault, the near-source acceleration factor Ny, as defined in the 200 I
CBC, is 1.3, and the near-source velocity factor N, is 1.6.

SUBSIDENCE

‘Subsidence of the ground su:fzice has been reported in some areas of southern Califomnia. Principal
causes have been fluid withdrawal (0il, gas, and water), soil collapse, and oxidation of organic-rich soil.
‘No organic-rich soils with significant collapse potential were encountered during this investigalion nor
would any be expected to be present in the general area of the site.. Oil is. cu'rrjently‘beiﬁg extracted in:
the Puente Hills and other areas. Current oil extraction practices, which include water injection methods,
“have been :shown to essentially halt subsidence and cause tebo,gnd of previously subsided surfaces
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(Allen, 1973) Although tectonic subsidence of the central trough of the Los Angeles Basin is thought
to.be confinuing (Troxel, 1954; Wright; 1991), the amount of tectonic-subsidence expected over the
lifetiinie of the project (100 years) would riot be significant. '

GROUNDWATER AND LIQUEFACTION

The site is located within an area identified by the Stateof California to have a potential for liquefaction
.and associated ground displacement. Also, according to the County of Los Angeles Safety Element
(1990) the site is locatéd within an area -s'uscepjtibléz-td liquefaction (1990).

According to:amap of ground water level contours prepared by the California Geological Strvey (1998), -
the historic high water level beneath thesite isbetween 1 0-and 20 feet below the ground surface (bgs):
Based on recent ground water level teasuréments inmonitoring wells located about 1 /2. mile northwest
of the si'te,_,;grOundwater was:at a:depth between 13 and 20 feet bgs nn-April 6, 2005.

Groundwater was encountered atdep ths between 23-a11d 27 fé‘etbg‘;s‘?:i‘ni:the exploratoryborings conducted
as'part of this‘investigation. '

Liquefaction is a process in which strongjground:.shaking- causessaturated soils tolose theirstrengthand:
behave as afluid (Matti-and Carson, 1991). Ground failure associated with liguefaction can result in
severe damage to-structures. The geologic coxiditib‘ns for increased susceptibifity io liquefaction ‘ar';e.;‘"'
1) shallow groundwater (less'than 50 feet in depth); 2) presence of unconsoiidated sandy alluvium,
typically Holocene in age; and 3‘)"-strong ground shaking. All three of these conditions must bje::present;;
for liquefactionto-occur. Thesite isunderlain by clayey-and silty alluvial materials that include granular -
sandy and gravelly units considered to be susceptible o liquefaction. ‘Therefore, we have performed a.
site-specific liquefaction evaluation based on a ground water level of 10 feet bgs (the estimated historic
high ground water level).

The liqueféction potential of the site has been evaluated using tﬁetzpt‘ac.e‘dute.'de‘scir,ib'c_d by Seed and Idriss
(1982) and Seed and others '§19.85):-and as recently modified by the National Center for Earthquake:
Engineering_- Research (Youd and Idriss, 2001).

Liqucfaétioﬁ typi"cally occurs when relatively loose to medium dense granular seils below the water table
are subjéct to. sh’ong]'ground motion. If a saturated sandy soil is subjected to vibration, it tends to
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compdct and decrease in volume. The tendency to decrease in volume results in an increase in pore
water pressure. If the pore water pressure bullds up to the pomt at which it is equal to the overburden
pressure, the effective stress:becomes zero, ~and the: soil loses its strength and develops a hqueﬁed state.
(Seed and Idriss, 1982).

The ‘method ‘of evaluating liquefaction potential consists of comparing the cyclic stress ratio (CSR)
developed in the soil by the earthqualke motion to the cyclicstress ratio or cyclic resistance ratio (CRR)
that will canse liquefaction of the soil for a given number of cycles. In the simplified procedure, the CSR
: developed in the soil is calculated from a formulathat incorporates ground surface acceleration, total and
effective stresses in the soil at different depths (which in turn ‘are related to the location of the
groundwater table), 'non—ng1d1ty of the soil column, and a numbcrof31mpl,lfym‘gﬁaasump\tlons.

The CSR that-will cause hquefac'uon is related to the relauve density of the soil, expressed i terms of
'SPT blowcounts (Ngp), iormalized: for an effective ovetburden pressure of 1 ton per square:foot ™ Deo-
Projected future minimum depths to ;groundwater of 10 feet bgs at the site were: utll‘lZCd to-calculate the
'~ liqueFaction potential in the area. A peak horizontal ground acceleration of 0.42g and -an earthquake
" magnitude 7.1 were utilized as input into the liquefaction analysis program ALISE (Yi, 2002).

Exploratory Boring No. 2 was drilled utilizing the SPT sampler in order to provide the necessary data

for liquefaction calculations. In addition, data from otheér borings was considered in order to obtain
 general in-place density information for our calculations. The site's liquefaction potential has been
evaluated utilizing data from the boring profiles and the above mentioned projected future depth of
groundwater Our calculations indicated that during a major seismic event, the potential for liquefaction.
appears to negligible

The detailed results are.included in Appendix "D".

SLOPE STABILITY

No significant natural slopes exist on the site, and no significant cut slopes are anticipated for the
proposed construction. No evidence of landsliding was observed .on the site and landsliding is not
anticipated.
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FLOODING AND.EROSION

No evidence of recent significant flooding at the site was observed during the geglﬁgic field recon-
naissance, The.siteis located in an unmapped area-(065035) by the Federal Emergency Management
Agency (FEMA). San Jose Creek is channelized along the northém boundary of the site.

SEISMIC SETTLEMEN

Equivalent SPT blow counts and density testing performed.on relatively undisturbed samples indicate
that the soils encountered generally consisted of stiff to very stiff soils-without a potential for significant
consolidation-or seftlement. '

Based upon the data from ourexploratoryborings, soils encountered in this site were basically sandy-clay
and clayey silt. For these types of soils, it is-anticipated that seismically-induced seftlement will be not

significant.

EXPANSION POTENTIAL

Anexpansion index (E.L) test was performed to determine the expansion potential of the upper soil layer:
The result is presented in the Test Data Summary (Enclosure "C-1"). The value of E.I obtained indicates
a"medium" potential for expansion. AccOrdijng'to the 1997 UBC and 2001 CBC, spié3‘cial_-pr0visioﬂs..
should be made in the. foundation design and construction to safeguard against damage due to this
‘expansion index. '

CONCLUSIONS

On the basis of our research and field and laboratory investigations, it'is the~°opinibn_,of'ttﬁs: firm that
construction of the proposed power facility is feasible: from a geotechnical standpoint, provided the
recornmendations contained in this report are implemented during planning, grading, and censtruction.

No evidence of active faulting was observed on-or adjacent to the site.

Severe seismic shaking of the site can be expected during the lifetime ofthe proposed facility.
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Fill was encountered in the exploratory borings to depths?betWBén 4 and 6.5 fcet;;

All'of our-exploratory borings experienced slight caving upon removal of the-drilling-augers.

Bedrock was not encountered, not was refiisal experienced in any of the exploratory borings.

Groundwater was encountered- in. the -exploratory borings at dc;p__ths. between 23 and 27 feet bgs.

-Holocene-age granular soils were also encountered. However, based on our site-specific liquefaction

evaluation, the potential for liquefaction appears to negligible.

No evidence of recent flooding of the site or surrounding area was observed. A chanmelized drainage
is located along the northemn property boundary. ‘Miajor flooding of the site.appears unlike'ly.

Nosignificant natural slopes exist on the site; and significant-cut slopes arenot expected for the proposed
construction, .

Due to'the clayey lithology of the soils encountered, the-potential for hydroconsolidation and seismic

- settlement is considered to be:very low.

‘Conditions conducive to subsidence dueto fluid withdrawal do nat appear to be present at this site.

Based upon our field investigation and test data, it is our opimion that the proposed pmx‘xierfacilit;f should.
be supported on a deep foundation system. For heavily loaded structures, we have provided
recommendation for pre-stressed concrete driven piles, Pile foundations need to bear a minimum of 36
feet below the pile cap. Based on the investigation performed; we are unable to provide bearing
recortmendations for piles that extend more than 55 feet below the existing ground elevation at the time:
of this report.

For lightly loaded structuieés, we are providing recommendations for posttensioned slabs to-resist the
effects of expansive soil. Other types-off’oundaiiOns may also be utilized to resist the: effects of

‘expansion.

Because of the site conditions, it is our recommendation that 2 nuinimum of the upper 1 2 inches of exist-
ing soil over the entire site, including those area where structures are supported by piles or posttensioned
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slabs, beremoved. The: und,erlying;_soijli:s"houldifthcn;be.'sobseryed..by»our'engineeringgggcg,léqgist, and any
additional undocumented fill be:removed and replaced. as properly compacted fill, This minimum

mandatory -removal (12 inches) is to be performed in order to locate and facilitate removal of :

undocumented fill, unsuitable: materials, and debris that may exist.

The on-site soils encountered are generally clay with fine sand, The ¢layey soils are considered 1o have:

a"medium” potential for expansion. These on-site'soils should notbe utilized for wall backfill material

because of their "medium"” expansion potential.

Results of corrosivity testing indicate that the on-site seils may be severely corrosive to ferrous metals.
Results of soluble sulfate testing iridicate a "negligible” anticipated exposure to sulfate attack. Soluble.

chloride content of the soil was not at levels high enough to bea concem to reinforcing steel.

RECOMMENDATIONS

SEISMIC DESIGN CONSIDERATIONS:
Severe seismic shiaking of the site can be expected during the lifetime of the proposed facility. There-
fore, the proposed structure, appurtenances, and any future structures should be designed accordingly:

The site is subject to the near-source effects of strong motion. 3The.--‘app:1fcable near-source acceleration
factor N, as defined in the 2001 CBC, is 1.3, and the near source velocity factor N, is 1.6.

The:site is located within Seismic Zone 4..
This site is classified as type Sp, stiff soil, according to the 2001 CBC.

GENERAL SITE GRADING: ,

1t is imperative that no clearing and/or grading operations bz performed without the presence of a
representative of the geotechnical engineer. -An on-gsite, pré-job meeting with the developer, the
contractor, and the geotectinical engineer should 6ceur prior to‘all grading-related operations. Opérations
undertaken at the'site without the geotechnical engineer present mayresult in exclusions of affected areas

from the final compaction report for the project.
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ations and wﬂh apphcable portions of the CBC. The followmg recommendatlona are presented foryour
assistance in establishing proper grading criteria.

INITIAL SITE PREPARATION

deletenous matenals. These»m.atenals should be _mmovcd fr_o._m the site for dl-spovsal., Any @x1stxng .utl_h_ty
lines and/or other underground structures should be traced, removed, and rerouted from the grading
areas:

All existing pockets.ofundocumented fill or loose disturbedsoilsencountered during econstruction should
be 'completély-removed, cleaned of significant deleterious materials, and may be reused as compacted
£il. Deleterious matetials encountered at this time should be removed and replaced with compacted fill.

Toassist iri unidocurnented fill and disturbed native soil identification and removal, it is our opinion that
aminimum depth of 12'inches of existing soils below the existing ground surface within the building

~-area and 5 feet beyond, where practical, should be completely removed and cleaned of significant
- deleterious materials. The removed soils may be reused as compacted fill. Deeper fills and/er dgeper |
 disturbed native soils requiring complete removal will exist. The bottom of this excavation should be
observed by the engineering geologist to verify the complete removal of undocumented fill materialand
distutbed native scils. Following approval, thie bottom should beiscarified t6 a depth of approximately
12 inches; brought to between optimum moisture content-and 2 percent above, and recompacted to. at
least 90 percent relative compaction. (ASTM D 1557-00) prior to refilling the excavation to grade as.
-properly compacted fill.

Cavities created by removal of subsurface obstructionssuch-as ntility lines should be thoroughly cleaned
‘of loose soils, organic matters, and other deleterious materials, shaped to provide aceess for construction
‘equipmet; and backfilled as recommended forsitefill. ‘A lean sand cemnent slurry may beconsidered
16 fill void areas difficult to compact.

PREPARATION OF FILL AREAS:
Prior to.placing fill, after the smand-atoxy'subexk;avatien-'cpcr'ati on, observation, and approval by the
engineering geologist, the surfaces of all areas to receive fill should be scarified to-a depth of approxi-
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mately 12 inches. The scarified soils should be brought to at least 2 percent above optimum moisture
content and recompacted to a-relative: compaction of at least 90-percent in accordance with ASTM D
1557-00.

SHRINKAGE AND SUBSIDENCE: , ,

Based upon the relative compaction: of the soils determined during this investigation and the relative:
compaction anticipated for compacted fill soils, we estimate a compaction shrinkage of approximately
2'to 7 percent. Therefore; 1.02'to 1.07.cubic'yards of in-place soil material would be necessary to yield
1 cubic yard of properly compacted fill material. In-addition, we: would -anticipate subsidence of
approximately 0.5 fo 1 inch. These valugs are exclusive of iosses dueto stripping, or the removal of
other subsurface obstructions, if encountered, and may vary dueto differing conditions within the project

boundaries and the limitations of this investigation.

Values presented for shrinkage and subsidence are estimates-only. Final grades should be adjusted,
and/or contingency plans' to import or export ‘material should be made to accommodate: possible
vatiations in actual quantities during site grading.

COMPACTED FILLS:

The on-site soils should provide: adequate quality fill material prov1ded they are free from roots other
organic matter, and deleterious materials. Unless approved by the _gcotechmcal engmeer, rock orsimilar
irreducible material with-a: maximum dimension greater than 6 inches should not be burjed or p}aced'ii
fills.

Although not anticipated, import fill should be inorganic, non-expansive granular soils free from rocks
or lumps greater than 6 inches in'maximum dimension. Sources for import fill should be observed and
approved by-the geotechnical engineer prior to their use.

Fill should be spread in niear-horizontal Jayers, approximately 8 inches in thickness. Thicker liffs may

be approved by the geotectmical engineer if testing indicates that the grading procedures are :-adequagé‘
toachieve the 1fequifed compaction. Each lift shall be'spread evenly, thoroughlymixed during spreading
to aftain uniformity of the material and moisture ineach layer, brought to between optimum moisture
content and 2 percent above, and compacted to a minimum relative compaction of 90 percent in

-accordance with ASTM D 1557-00. .
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'.If:the;-cgmpacted'ﬁlls are prepared as recommended, the differential settlement is expected to-be on the
order of 0.5 inch. '

SHALLOW FOUNDATION RECOMMENDATIONS

PREPARATION OF POSTTENSIONED SLAB AREAS:
All posttensioned slabs should rest upon-at least 12 inches of properly compacted fill material. Inareas

where the required thickness of compacted fill is not accomplished by the mandatory subexcavation
operation, the posttensioned slabs areas should be subexcavated to a depth of at least 12 inches below

‘the proposed footing base grade. The subexcavation should horizontally extend beyond the slab lines

aninimum distanceof 5 feet atthe base of the excavation where possible. The bottomofthis-excavation

 should then be scarified to-a depth of ‘at least 12 inches; brought'to at least'2 percent above optimum
- moisture content, and fecompacted to atleaist 90 pércent relative compactionin‘accordance with ASTM
D 1557-00-prior to refilling the excavation to grade as properly compacted fill. A

POSTTENSIONED SLAB DESIGN:

* Based upon the results of the tests, we are providing the following parameters required forthe design of

post-tensioned slabs (Ch. 18, Div. TII, 2001 CBC):

1. Allowable soil bearing pressure 1,000 pst

Edge moisture variation distance - 3.0 feet edge lift
6.0 feet center lift

R

3. Differential soil movement 0.512 i_hc_h edgelift -
: 4.702 inch center Lift -

e

Slab-subgrade friction coefficient 0.15

Numbers 2 and 3 above relate to expansive soils and are based upon a Thornwaite Moisture Index of -20,
a.constant suction of 3:6 pF at a depth of 5 'féet;._‘a:-v‘?él()ci-ty of moistire flow-of 0.7 inch per month, and
predominantly illite clay soil with 60 percent clay.

Utility line conngctions should be flexible to allow for differential movement.
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/'LATERAL LOADING:

Resistance to lateral loads will be: provxded by passive earth pressure and base friction. For footmgs
bearing against compacted fill or approved native soils, passive earth pressure may be considered to be
developed at arate of 250, psfper foot of depth. Base friction may be computed at 0.1 5 times the normal

Jload. Base friction and passive earth pressure may be comibined without reduction.

DEEP FOUNDATION RECOMMENDATIONS

VALLOWABLE AXTAL PILE CAPACITY.
- Theresults-of our pile analyses indicate an ultimate downward capacity of 1093 kip and -uplift capacity

of 223 kip for a driven 20-inch in square:pre-stressed concrete piles, 36 feet, embedment leng’rh The

- ultimate and allowable vertical capacity'vs. pile: length for both downward and uplift are mcluded in

Bnclosutes "E-2" and YE-3".

The maximutn allowable downward capacity utilized a facter of safety of 3.0 for skin friction and 3.0
for tip bearing. The maximum allowable uplift capacity utilized a factor of safety o 4.0 for skin friction
and. 2.0 for pile weight. Because of the vertical variability of the soils énd'the ‘requirement 1o lifnit
settlement to 0.25 irich,, it is our recommendation to limit the allowable- downward icapacity to: a
maximuisi of 200 kips. for the minimum depth of embedment of 36 feet. These capacities may be:
increased by one-third for wind or seismic loading, The capagities provided are based on soil strengths
Structural capacities of p1les must be verified by the design engineer.

For properlyinstalled piles, itis anticipated that a total settlement of 1/4 incl per plle 18 requxred to fully
mobilize the indicated capacities.

LATERAL PILE CAPACITY:
As a part of our lateral pile capacity evaluations, we analyzed the behavior of 20-inch pre—stressed

concrete piles embedded:into the: generalized soil profile encountered at the. site for both free head and -

fixed heéad conditions. Base shear force were applied at the top. of the pile which was assumed to be

ground surface. The graphed results showing lateral load vs head deflection and lateral load vs
‘maximum moment for both free and fixed head conditions are iricluded in Enclosures "E-7"and "E-10".

A section rigidity (ET) of 5.36 x 10" Kiprin? was utilized for201nch pre-stressed concrete pile. This

_should be verified by the structural engineer.
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PILE SPACING., GROUP EFFICIENCY:

Generally, piles-in groups shiould be spaced at a minimum of two and-one-half  timmes the pile diameter

width, center to center. For this recommended spacing, there is.nio reduction in axial capacities. If the

‘spacing is smaller than this value, following group-efficiency should be considered.

AXIAL GROUP EFFICIENCY:
The axial load capacity of pile groups can be-calculated as follows (Coduto, 1994):

Po=nN-P,

- where:

!

= net allowable capacity of pile group

i)
w

= group efficiency factor:
numberof piles in group

NI
i

= net allowable capacity of a single 1solated pile

The group »fefﬁt’ziéncy factor can calculated using the following formula:

7 =1-8 (Il _'1),m>+ (m - l)n
' 90mn
where: )

m. = number of rows of piles-

number of piles pet row
= tan™(B/s) (expressed in degree)
. = diameterof a single pile

oty S

= center-to-center spacing of piles

LATERAL PILE GROUP EFFICIENCY:

For lateral loaded pile groups, the pile-soil-pile interaction will make the ]‘ejadingro‘w of pilés carry jrﬁb’re
than its share of the applied shear load. The subgrade reaction coefficient for thepiles behind theleading
row can be calculated as follows (Japan Road Association, 2002).

RRERTL
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(kH )g!'. =1 kH

subgrade reaction coefficient .for:'singlé pile:
For the foundation.of Bent 7, an average value at top
30 feet is 88 kip/ft’

group efficiency factor

sl

,,:-.1-—0‘;2(2.5_-- } |
BJ (s<25B).

diameter of a single pile
cénter-to-center spacing of piles

No group effect will be considered when s/B>2.5.

The load carried by the leading row is assumed‘to be twice its share of the applied load:

where:

V..

.Vg
N

I

I

shear load 'on a leading row pile
applied shear load on the pile group
number of piles in the group

Under alarge earthquake load, the pile group will expetience a large lateral nonlinear deformation. The

group efficiency fia"ctbr is usually taken as:

J




Jees——

-

Ry,

{@S
Page No. 20

Job No. 05770-3

7=05

DRIVEN PILE INSTALLATION:

After the minimum depth of embedment has been attained, piles should be driven to practical refusal.

The axial capacity of piles driven to practical refusal may be established by structural considerations.

For driven piles, pre-drilling is anticipated to be necessary'to obtain minimum depths. The size of auger

- and depth Qf,drill’ing ‘s;hould bereviCWE'c’l‘byﬂae_proj gct geotechnical engineer. Pre- drilling should extend

to ‘within no more than 5 feet of the final pile tip clevation. Modification of drilled depth maybe

_ necessary during installation. The cross-sectional area of the auger should riot exceed 70 percent of the

pile. cross-sectional area. Piles in groups should be driven starting from the center:of the group,
proceeding outward,

~ Priorto concrete placement, any disturbed soils underand within the areas of the pile caps, or at the sides-
_ of pile caps should be compacted to at least 90 percent relative compaction (ASTM D:1557).

Oce the pile type and hammer model are known, criteria for practical refusal may be established.

Prior to the actual driving of piles for the proposed structures, it is recomménded that "indicator" piles
be driven at various locations across the: site to verify estaiblishe:dd‘riVing criteria and to verify the
underlying soil profile. These piles may be utilized for foundation support if driven in their final
position, The driving criteria can be modified as needed based upon the results of theése indicator piles.

RETAINING WALLS:

For preliminary retaining wall or shoring design purposes, a lateral active earth pressure developed at

arate of 40psfper foot of depth should be utlhzed for unrestrained conditions. For restrained conditions,
‘an at rest earth pressure of 65 psf per foot of depth should be utilized. Because of the expansive nature

of the existing near surface soils, on-site soils should not be utilized for wall backfill. Retaining walls .

;s’hou1d' be backfill with a non-expansiVe soil ‘(EI < 20) toa di‘s,tance be’hin’d" th‘e wall equ’al to the

tlon when the; backfill materials andfcpndmons_..havc been detenmned.,a.nd are: dpplmqb_l,_e ley 10 IQVGI

‘properly drained backfill with no-additional surcharge loadings. If inclined backfills are proposed, this

firm should be contacted to develop appropriate active earth pressure parameters.
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Foundation concrete should be placed in neat excavations with vertical sides, or.the.concrete should be:

formed and the excavations properly backfilled as recommended for site fill.

Seismic Earth Pressure

The seismic earth pressure acting on a retaining-wall was calculated by the Mononobe-Okabe method.
Pseudostatic horizontal acceleration coefficient (K,) was assumed to be one:half of the maximum
aceeleration for an edrthquake of statistical feturn period 0f 475 years (0.42g). The pseudostatic vertical

acceleration coefficient (Ky) was taken as half of K, For retaining walls with on-site soils as backfill,

a unit weight of 115 pcf, and friction angle of 16 degrees were used in: the calculation.

An inverted triangular distribution of lateral earth pressure of the seismic.component only was deter-
mined as 25H for level backfill, where H is the height-of the wall in feet. For sloped backfill, the

psendostatic horizorital acceleration of the site was too high and beyond tlie hmlts of the method. Further |

evaluation should be perforrned by other method such as finite element: analysxs ifitis réquired:

Concrete should be placed inneat excavations with vertical sides, or the concrete should be formed and

the excavations propetly backfilled.

Backfill behind the retaining wall should consist of a soil of sufficient granularity that the backfill will
property drain. The granular soil should be classified per the USCS as either a GW; GP, SW, SP, SW-
SM, or SP-SM. Surface drainage should be provided to prevent ponding of water behind walls. A
drainage system should be installed behind all retaining walls consisting of any.of the following;

1. A 4-inch. diameter perforated PVC (Schedule 40) pipe.or equivalent at the base-of the
stemencased in 2 cubic feet of granulai drain material per linear foot of pipe.

2. Synthetic-drains such as Enkadrain, Miradrain, Hydraway 300, or equivalent.

Perforatiornis in the PVC pipe should be'3/8-irich diameter. :Granular drain material should be wrapped.
with filter cloth to prevent clogging of the drains with fines. The wall should be waterproofed to prevent
nuisance seepage. The water will need to outlet to an approved drain.

SLABS-ON-GRADE:

Slabs for structures supported on a deep foundation system should be deS1 gnto be structurally supported
by the foundation system. ‘To-provide adequate suipport during construction, the structurally supported
slabs-ori-grade should bear on a minimum of 1211 nchies of comp'a‘c-ted soil. ‘The soil should be compacted

bi

St e Sl




pr—

——t

et

e

[T

(«e‘-}

Page No. 22
Job No 05770-3

to 90 percent relative compaction. The final pad surfaces -should be rolled to provide smooth, dense
:surfaces.

Slabs for structures supported on a shallow foundation system utilizing the existing shallow on-site soils

should be design and construction utilizing procedures described in EXPANSIVE SOILS below. -

Slabs'to receive: moisture-‘sensitive'COVerings»shOuld be proVided with a moisture vapor barrier. This
bamer may consist of an nnpermeable membrane. Two inches of sand oyer the membrane will reduce-
punctures and aid in obtammg a satisfactory concrete cure. The sand should be moistened just prior to

For design proposes, vertical and lateral subgrade reaction coefficients of the existing on site soils have

- been provide in Appendix "F".

- Clayey soil materialsiésted"durin,g‘this investigation exhibited a "medium“7poteni‘i'al.zfciri'.e?xpansion with

anEI of 58 in accordance with UBC Standard Test Method 18-2 (2001 CBC). This material exhibited

- aplasticity index of 33-as per ASTM D 4318. Theresults of these tests are presentedin the Test Data
~ ‘Summary (Enclosure "C-1"). Therefore, special design ‘and construction procedures to-mitigate the

effects of expansive soils will be necessary at this time.

For. ,structurés founded on a deep pile foundation system, no further mitigation measures are necessary
For structures founded on shallow foundation system, mitigation of the expansive soils will be necessary.
Mmga’uon measures may include removal and replacement of the-expansive soils with granular non-
expanswe (E.IL = 0) soils to a depth of 4 feet below pad grade or the use of arigid foundation system
'such as posttensioned slab-on-grade: Appropriate CBC design parameters. from Chapter 18 Division
HI'of the 2001 CBC are included below.

CONCRETE FLATWORK: ;
The exparisivé soils conditions identified on the site may-adversely affect areas of portland cement
concrete (PCC) flatwork such as sidewalks, driveways, curbs, and other non structural pavement areas.
PCC flatwork will require: spemal geotechnical or structural design considerations to accommodate’ the
effects of expansion. For structural building slab areas, we have provided recommendations for posi-




S

—m i,

— )

TEN

Page No. 23
Job No 05770-3

tensioned slab design; however, posttensioned slabs are not practical for.concrete flatwork. As such, we
are including the following general recommendations for concrete flatwork.

If a granular non-expansive soil isto be imported, the weighted E.I. method outlined in the CBC
could be utilized to incrementally decrease the potential effects of expansive soils. The
expansive effects can be.reduced to-a level of insignificance by supporting the flatwork on-a
miniimum of 36 inches of granular non-expansive material.

The expansive soils should be prq—sraiurated to a depth of 24 inches at least 7 days pﬁor’(o;pl:ace-
ment of concrete. The pre-saturation should be to at least 5 percent above optimum moisture
content.

The expansive soils should be protected from moisture 'ﬂuctuations to the extent practical. This
may involve such factors as providing positive drainage away from the flatwork, avoidance of:
adjacent landscaping (espemally trees) requiring. irrigation, or perhaps placement. ofimpermeable
membranes. Irrigationpipes should not be placed near flatwork and must be properlymamtamed

in order to avoid distress related to leaks-and rupture. Landscape areas should slope away from

the flatwork and structural areas by at least 3 percent. All surface-water runoff must be diverted
away. from the margins of flatwork ‘and structural areas and directed into paveditoadways or
appropriate drainage features,

Structural Methods of Mitigation:

All flatwork should be designed to tesist the effects of expansion. We até providing what we
consider typical recommendations. The actial desi; gn including reinforcement should be pro--
vided by the strictural ot'civil engmeer

All concrete flatwork subject to the effects of expansive soils should be a minimum of 4 inches
in thickness and reinforced by utilizing a minimum of 6%6-10%10 wire mesh or #2 Bars at 14
inches each way at mid-height. Curbing should contain at least one #4 Bar continuous top and
bottom.

Where the flatwork abuts structures or adjacent flatwork, the flatwork should be doweled into
the-adjacent structure to avoid differential elevation. The dowels should be smooth and either
‘wrapped or lubricated on one end to'prevent bonding and-allow for moverment. In addition, felt
or similar material shiould be placed between adjacent slab edges.

s’
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Tt should be:cautioned that some distress fo conerete flatwork may occur in spite of the measures taken

to mitigate the effects. However, the distress will be lessened by incorporating as-many of the:above

measures as practical into thedesign and construction of the flatwork. The costs of these preventative
measures should be-weighed against the costs.of future repairs and maintenance.

Additional evaluation of soils for expatision potential should i)e conducted by the geotechnical engineer

during the grading operation.

POTEI\TIAL EROSION:

The potential for erosion should be mitigated by proper-drainage desig ign. Water. should not be allowed

to flow over graded areas: or natural areas so as to-cause erosion. ‘Graded areas should be planted or
otherwise protected from erosion by wind or water.

SOIL CORROSIVITY TESTS: ,
* Selecied samples of material were delivered to M. J. Schiff & Associates, Inc. for soil corrosivity tests.
_ Laboratory testing consisted of pH, resistivity, and major soluble salts commonly found in soils. The

results of the laboratory tésts performed by M. . Schiff & Associates, Tnc. are enclosed. .,

- Values' from the. soil tested are considered mildly cotrosive at as-received and severely corrosive at

saturated moisture conditions to ferrous metals at the site.

Testing indicated that the-ammonium content may be slightly cerrosive to copper. Testing indicated that.

the nitrate conterit was not corrosive to copper. -

Results of the soluble sulfate testing indicate a "negligible” anticipated exposure tosulfate attack, as
indicated on the enclosed test results, Based upon the criteria from Table 4.3.1. of the. American Con-
crete Institute (ACI) Manual of Concrete Practice (;.0003 no special measures, such as: spemﬁc cement.
types, water-cement ratios, etc., will be needed for this "negligible"” exposure to sulfate attack.

Soluble chloride content of soil was not at levels high enough to be of concern with respect to cotrosion

of reinforcing steel. The results should be considered in combination with the soluble;chloride content
‘of the hardened.concrete in-determining the-effect of chloride on the corrosion of reinforcing steel.

1
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Tt should be understood that C.H.J.; Incorporated does not practice corrosion engineering and that the-

chemical/corrosivity suite of tests was performed for preliminary screening and possible evaludtion by

a competent corrosion engineer. If ﬁirther infermation conceming the corrosion characteristics, or T
interpretation of the Tesults submitted herein, are required, then a competent corrosion engineer,coulj"d, '

be consulted.

CONSTRUCTION OBSERVATION: o
All grading operations, including site clearing and stripping, should be observed by arepresentative of
this firm. The presence of our field representative will be for the purpose of providing observation and

field testing, and will not include any supervising or directing of the actual work-of the contractor, his
employees, or agents. Neither the presence of our ficld representative nor the observations and testing . | 4¢
by our firm shall excuse the.contractor in any way for defects discovered in his work. It is understood

that our firm will not be. résponsible for job or site safety on ﬂ)is;p‘r‘ojcct,, which will be the sole
responsibility of the contractor. '

LIMITATIONS .

C.H.J., Incorporated has strivén to perform our services within the limits prescribed by our client, and 1
in a marniner consistent with the usual thoroughness and competence of reputable geotechnical engineers

and engineering: geo‘l‘o’gists practicing under similar circumstances. No other representation, express or 2l
implied, and no warranty orguarantee is included or intended by virtue of the services performed or

reports; opinion, documents, or otherwise supplied. -
This report reflects the testing conducted on the site as the site existed during the investigation, which P

is the subject of this report. However, changes in the conditions of a property can occur with the passage |
of time; due to natural processes or the works of man on this or adjacent properties. Changes in
applicable or appropriate standards may also occur whether as aresult of legislation, application, or the ,
broadening of knowledge. Therefore, this report is indicative ofthﬁ those conditions tested at the fime: .+ .
of the subject investigation, and the findings of this report may be invalidated fully or pattially by S
changes oﬁts’i‘de of the cc’n"tfol of C.H.J., Incorporated. ‘This report is therefore subject to review and

should not bé relied upon after a period of one year.
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‘The.conclusions and recommendations. in this repott are based upon observations performed and data - .
collected at separate Jocations, and interpolation between tﬁese--lbcaﬁohs, camed out for the project-and
the-scope of services described. It is assumed and expected that the conditions between locations.
observed and/or sampled are similar to thosé ericountered at the individual locations where observation.
and sampling was performed. However, conditions between these locations may*vary significantly.
Should conditions be encountered in the:field, by the client or any firm performing services for the client
or'the client's assign, that appear different than those described herein, this firm should be contacted
immediately in order that we might evaluate their-effect.

If this report or portions thereof are provided to contraetors orinclided in specifications, it should-be
understood by all parties that theyare provided for information only and should be used as such.

~ Thereportandits contents resulting from this inve stigation arenet intended or represented to be suitable:
for reuse on extensions or modifications of the project, or for use on any other project. '

CLOSURE

We appreciate this 0pportun'ity-to be of service.and trust this report provides the information desired at.
this time. Should questions arise, please do not hesitate to contact this office. |

Respectfully submitted,
CH.J., INCORPORATED

“James F. Cooke 16tn 5. McKeown, P.G. 77557
- Senior Staff Engineer ' : 7

Project Geologist
g cermrin |
| [Afe ENGINEE:(G
YR GEOLOGIST /

Ty I\ Mattin, E.G. 1529
Vice President

ANEXp. 8:31-06 /.3

Robert J. Job
President

_____ . JFCASM/IIM/R]]:sra
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AERIAL PHOTOGRAPHS REVIEWED

Fairchild Camera, August 1927, Black and White Aerial Photographs Flight No. C-113, Frame Nos: 726
and 729.

Fairchild Camera, August 1928, Black and White Aerial Photagraphs, Flight No. C-278A, Frame Nos. -

#1 G:17-19.

Fairchild Camera, 1928-1929, Black and White Aerial Photographs, FlightNo. C-300 FrameNos L:74-
76, 101-102. _

Fairchild Camera, September 8, 1935, Black and White Aerial Photographs Flight No. C-3668, Frame:
Nos: 134-136, 162 163.

Fairchild Camera, January, 1947, Black and White: Aerial Photographs, thht No. C- IOOOOA Frame

Nos. 5:13-15, 36-38.

Fairchild Camera, April 11,1946, Black and White Aerial Photographs Flight No. C-10235, FrameNos
41-42.

Fairchild Camera, 1947, Black and White Aerial Photographs, Flight No. C-1 1351, FrameNos.9:69-71.

‘Fairchild Camera, August, 1947, Black and White Aerial Photovraphs FlightNo. C-11730D;, FrameNo.
6:100.

Fairchild Camera, February, 1949, Black and White Aerial Photographs, Flight No. C-13373, Frame Nos.
2:24-25, 47-49.

Fairchild Camera, July, 1949, Black:and White Aerial Photographis, Flight No. C-~13990, Frame Nos.
1:200-201, 3:166-167.

Fairchild Camera, June, 1.949_, Black and White Aerial Photographs, Flight No. C-13990X, Frame Nos.-
1:39-40

Fairchild Camera, June 8, 1950, Black and White Aerial Photographs, Flight No: C-15327, Frame No.
S:1.

Fairchild Camera; February, 1951, Black and White Aerial Photographs, FlwhtNo C-16123, Frarne Nos.
1:38439.

Fairchild Camera, August 15, 1952, Black and White Aerial Photographs, thht No. C-17979, Frame
Nos. 6:7-8, 18:1-2.

Fairchild Cameta, 1953, Black'and White Aerial Photographs; Flight No. C-19400, Frame Nos. 3:24-25.

Fairchild Camera, June 1954, Black and White Aerial Photographs, Flight No. C-20425, Trame
Nos.3:41-42.

.'*-\\\..
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'AERIAL PHOTOGRAPHS REVIEWED
Fairchild Camera, October 25, 1957, Black and White Aerial Photographs, Flight No. C-22699, Frame
Nos. 1:13. | |

Fairchild Camera, 1958, Black and White Aerial Photographs, Flight No. C-23023, Frame Nos.
LA:A4:73-74. -1

Fairchild Camera, June 24, 1963, Black and White Agrial Photographs, Flight No. C-24552, Frame Nos.
1,5. | ,

Fairchild Camera, 1958-1966, Black and White Aetial Photographs, Flight No. Thompson, Frame No:
Roll 3, one.unnumbered oblique. ' .
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NOT TO'SCALE \
| LEGEND: PLAT .
Y LeTHE INDUSTRIAL GEOTECHNICAL INVESTIGATION o
B4 - e /911 BIXBY DRIVE —
‘@ — EORING LOCATIONS AUGUST 2005 CITY OF INDUSTRY; CALIFORNIA 057703
Q’S C.H.). comonted
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' | SCALE: 1"=2,000

Qa ~ Alluvial gravel,-sand and siit of valeys and flood plains (Holocene)

Qae - slightly slevated and locally dissected-alluvial gravel and sand
at base of hill areas (Pliestocene)

TEr - "Repetto” claystona metvber (Plaistocane)

Tscg - Conglomerate and sandstone (Miocene)

Tsc - gray siity clay shale (Miocene)

Tmy - Yoiba Shale Member (Miocene)

GEOLOGIC UNITS: {Baso Map: Dibblee, 1959)

TN approximate geologic contact
-querled where questioned
GEOLOGIC INDEX MAP
. GEOTECHNICAL INVESTIGATION ENCLOSURE
: COMPANY 911 BIXBYDRIVE mA3
AUGUST 2005 CITY OF INDUSTRY, CALIFORNIA 05770-3

Qb c.“ -J- Incorporated




EPI Softiare 2060 - Seismicity 1977-2005 (Magnitude 4.0+) 100 kilometer radius e
SITE LOCATION: 34,00847 LAT. -117.94451 LONG. z::
MINIMUM LOCATION QUALITY: G 0 50 100
TOTAL # OF EVENTS ON PLOT: 502 KILOMETERS
TOTAL # OF EVENTS WITHIN SEARCH RADIUS: 137 -
MAGNITUDE DISTRIBUTION OF SEARCH RADIUS EVENTS:
4.0-4.9: 115
5,0-5.9: 20
6.0-69: 2 ’
70-7.9:0
8.0-89: 0
CLOSEST EVENT: 4.7 ON THURSDAY, FEBRUARY 11,1988 LOCATED APPROX. 12 KILOMETERS NORTHWEST OF THE SITE
LARGEST & EVENTS:

6.7 ON MONDAY, JANUARY 17, 1994 LOCATED APPROX. 59 KILOMETERS NORTHWEST OF THE SITE
6.6 ON MONDAY, JANUARY 17, 1994.LOGATED APPROX. 59 KILOMETERS NORTHWEST OF THE SITE
5.9 ON MONDAY, JANUARY-17;1994 LOCATED APPROX. 58 KILOMETERS.NORTHWEST OF THE SITE
5.9 ON THURSDAY, OCTOBER 01,1987 LOCATED APPROX. 13 KILDMETERS NORTHWEST OF THE SITE
58 ON. FRIDAY JUNE 28, 1991 LOCA’ TED APRROX. 29, KILOMETERS NORTH OF THE SITE
EARTHQUAKE EPICENTER MAP
For gg};f&musm . GEOTECHNIGAL INVESTIGATION By
e 911 BIXBY'DRIVE —
" AUGUST 2005 GITY OF INDUSTRY, GALIFORNIA 087703
» QS'C.HJ. ncorporated |
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EXPLORATORY BORING LOGS



"Relationship of Penetration Resistance to Relative Density for Cohesionless Soils*

o8

‘Enclosure "B" (1of2)
Job No. 05770-3

KEY TO LOGS

LEGEND OF LAB/FIELD TESTS:

Bulk Indicates Disturbed or Bulk Sample:

Cor.  Chemical/Corrosivity Tests

DS Direct Shear Test (ASTM D 3080)

Exp.  Expansion Index (UBC Standard Test Method 18-2)

Hydro Hydrometer analysis (ASTM D 422)

MDC  Maximum Density Optintum Moisture Detenmnatlon (ASTM D 1557)
PI Attcrberg Limits (ASTM D 4318).

Ring IndicatesUndisturbed Ring Sample. Undisturbed Ring Samples are obtained witha"California-
Sampler” 3 25" OD. and-2:42" ID:) driven with a 140-pound weight falling 30 inches. The

blows per foot are converted to equivalent SPT values.
SA Sieve Analysis (ASTM C 136)

SPT  Indicates Standard Penetration Test. The SPT N-vahue is the number of blows required to drive:
an SPT sampler 12 inches using'a 140 pound weight falling 30-inches. The SPT sampler is2"

O.D.and 1-3/8" ID.

ENGINEERING PROPERTIES FROM SPT BLOWS

(After Mitchell and Katti, 1981)

‘ Approximate
No. of SPT . Descriptive Relaflve
Blows (N;;) Relative Density ens
<4 Very Loose
4-10 - Loose
10-30 ‘Medium Dense
30-50 Dense
>50 Veéry Dense

* At an effective overburden pressure of 1 ton per square foot (100 kPa) |

Approximate Values of Undrained Shear Strengt
(Terzaghi and Peck, 1967)

h for Cohesive Soils

‘Approximate:
No. of SPT Soil Undrained Shear
Blows {N¢;) Consistency Strength (psf)
<2 Very Soft Less Than 250
2-4 Soft 250-500
4-8 Medium Stff 500-1000
8-15 Stiff 1000-2000
15-30 Very-Stiff - 2000-4000

>30 Hard More Than 4000
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EXPLORATORY BORING NO. 1
Date Drilled: 8/5/05 Client: “TIC- The Industrial Compary

Equipment: CME 55 Drill Rig Driving Weight/ Drop: 140 Ibs/30in
Surface Elevation{ff): N/A Loggedkby: 1R Measured Depth to Water(f): 23.5

SAMPLES

VISUAL CLASSIFICATION

DRY UNIT WT. }

(pef)

[BLowsrcoT |
MOISTURE (%)

{Equiv. SPT)

FIELD
LAB/FIELD

DEPTH (ft)
GRAPHIC
TESTS

LOG

' Bl 4" Asphalt Concrete. 3" Aggrepate Base N
- / 7| (CL) Clay with fine sand, dark gray Fi

—

—
N
—
o>

332

2
.
=
o

~ /| (CLyClay with fine sand, brown._ - g | ma

X 13| 79[ 169 | Ring

Z 2 | 178 | 107 | Ring

v Ity 213 | 98 Ring
(SC) Clayey Sand, fine to mediurn, olive gray : | % 94

x 9 |27 | o3 ing
? 25 Ring
.
{Groundwater)

7| w6 | el w0 i i

(CL) Clay, fine to medium, olive gray - B -372

8 | 316 | 8 Ring
‘

. = —END OF BORING |
NO REFUSAL, NO BEDROCK, FILL TO 40
SLIGHT CAVING, GROUNDWATER AT 23.5'

BORING LOG 05770-3.GPJ. CHLGDT 8/12105
L] 3] L] []

T 1L 911 BIXBY DRIVE _ JobNo. Encloswe
Q’s C.H.J. . CITY OF INDUSTRY, CALIFORNIA 057703  B-1




Date Drilled:  8/5/05

Equipment: CME 55 Drill Rig

Surface Elevation(ft): N/A

EXPLORATORY BORING NO. 2
Client: TIC - The Industrial Company
Driving Weight/ Drop: 140 Ibs/30 in

Logged by:- JR. Measured Depth to Water(ft): 26.0

DEPTH (ft)
LOG

VISUAL CLASSIFICATION

MOISTURE (%)
DRY UNIT WT.

(Equiv: SPT)
(pef)

FIELD

LAB/FIELD
TESTS

4" Asphalt Conerete, 8" Aggregate Base

7 (CL) Clay with Tne to medium sand, dark gray __[Fil

7/ (CL) Clay with Gine sand, brown e

(SC) Clayey Sand, fine to medium, gray

(SC) Clayey Sand, fine to medium, olive gray

A 4
Gmﬂndwatcr{

X

silt; gray

BORING _LOG 05770-3.GPJ CHJLGOT 8A2/05
L

(SP-SM) Sand, fine o coarse with giavel 1o 1 172" and

BLOWS/FOOT

17 173

6 | 159

% | 149

42 | 197

70 102

SPT,
Hydro

. SPT

SPT

SPT, SA;
Hydro

SPT; SA;
| Hydro

SPT

‘«b KC.H..I.

911 BIXBY DRIVE
CITY OF INDUSTRY, CALIFORNIA

Job No.
05770-3

Enclosure:

B-2a
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EXPLORATORY BORING NO. 2
Date:Drilled: 8/5/05 Client: TIC - The Industrial Company
Equipment: CME 55 Drill Rig Driving Weight/ Drop: 140 1bs/30 in
Surface Elevation(ft); N/A Logged by: IR. Medsured Depth to Water(ft): 26.0

SAMPLES

BLOWS/FOOT |
(Equiv. SPT) '

|FIELD

|DRY UNIT WT.

{peh)

LAB/FIELD
TESTS

DRIVE
BUL

LOG

|MOISTURE (%)|

DEPTH (ft)

T (SP-SM) Sand, fine o coarse with gravel to 1 1/2" and
‘| silt, gray

W
<
D
=
Vi
3

777/ (CD Clay with fine sand, olive gray

X 17 | 258 SPT, SA,
LN ‘Hydro

X + 22 | NR 'SPT

B Ll END OF BORING

- ‘NOREFUSAL.
I | NO BEDROCK
- FILL TO 4.0'
H . SLIGHT CAVING
X ] GROUNDWATER AT 26.0'

- -]

- 65

3

BORING LOG: 05770-3.GPJ CHJ.GDT ‘B/12/05.
L3 T 1] L]

|
A 911 BIXBY DRIVE JobNo.  Enclosure
‘*‘} C..H.J. CITY OF INDUSTRY, CALIFORNIA 057703 . B-2b-




o Date Drilled:  8/5/05
Baquipment: CME 55 Drill Rig
SurfaceElevation(ft): N/A

EXPLORATORY BORING NO. 3
Client: TIC - The Industrial Company

Driving Weight / Drop: 140 1bs/30 in

Loggedby: JR.

‘Measured Depth'to Water(f): 23.0

DEPTH (ft)
GRAPHIC
LOG

VISUAL CLASSIFICATION

SAMPLES

REMARKS
DRIVE

BULK
|BLOWS/FOOT

(Equiv: SPT)
FIELD

MOISTURE (%)|

(pei)

LAB/FIELD
TESTS

4" Asphalt Concrete, 6" Aggregate Base-

'(CL) Clay with fine sand, dark gray

L I 71 VM) Sandy S, fme and clay, browm

Fill

X

Qa

- 15

- 11 (M) Silty Sand, fine, brown

7T (ML) Sandy ST, fine, gray

— 25 M) Silty Sand, fiti, gray

BORING. LOG 05770-3.6PJ° CHJ.EGOT 8112/05

END OF BORING

NO REFUSAL, NO BEDROCK, FILL TO 6.5'
] ‘SLIGHT CAVING, GROUNDWATER AT 23.0°

b A _
Groundwatey

10

11

=

o
=

25

219 |

19.9:

372

%

®o

241

g

98

104

103

a2

107 |

=

Fod

3
L)

Ring

Ring

Ring:

Ring

(«5 C.H.J.

911. BIXBY DRIVE

CITY OF INDUSTRY, CALIFORNIA

JobNo. Enclosure
05770-3

B-3

ERIEN




Date Drilled:  §5/05

Equipment: CME:55 Drill Rig

Surface Elevation(ft): N/A

EXPLORATORY BORING NO. 4
Client: TIC-The Industrial Company

Driving Weight/ Drop: 140 Ibs/30 in

Logged by: IR. - Measured Depth to Water(ft):  27.0.

DEPTH (ft)-

VISUAL CLASSIFICATION

BLOWS/FOOT
|(Bquiv. SPT)

MOISTURE (%)
[DRY UNIT WT.|

FIELD:

(peh)

|LAB/FIELD

TESTS

-5" Asphalt Conerete, 10" Aggregate Base

77/ (CL) Clay with fine sand, dark gray [

/)| (CL) Clay with fine sand,, brown @

7
[ (ML) St with fine sand and clay, brown_
- 15

j(SC)_’,jClayey Sand, fine to medum, gray

7 7Z/) (CL) Clay with fine sand, olive gray

BORING. LOG 05770-3.GPJ CHJ.GDT 8A2/08

SNy STy Sand, fine to medium, olive gray

h 4
Groundwater

X

>

X

X

n | 28| oo

16 | 194 | 109

194 |

13 19.8 | 103

10 | 248 | 160

351
7 | 351 ] &
230

72 | 29 | 104

Ring

“Riiig, DS

Ring:

Ring

Ring:

Ring

‘4'5 C.H.J.

911 BIXBY DRIVE
CITY OF INDUSTRY, CALIFORNIA

Job No., Enclosure-
05770:3  B-da




BORING. LOG 05770-3.6PJ CHJ.GDT" 81205

Date Drilled:  8/5/05

Equipment: CME 55 Drill Rig
" Surface Elevation(ft): WA

EXPLORATORY BORING NO. 4
Client: TIC -The Industrial Company

Driving Weight / Drop: 140 Tbs/30.in

Logged by, J.R.

Measured Depth to Water(ft): .27.0

DEPTH (ft)
GRAPHIC

VISUAL CLASSIFICATION

SAMPLES

B

BULK

BLOWS/FOOT

(Equiv. SPT)
FIELD

MOISTURE (%)
|DRY UNIT WT. 4

{(pef)

LAB/FIELD
TESTS

]
s
A-8

Sﬂt*gr ay -

(GP) Sandy Gravel, fine to coarse with gravel to 1"-and

] B T (VL) Sady Sif, fine fo medrurs, olive browa
:-— 50 i (S.P-S,M) Sand, fine to meduim with coarse and silt, Eay
.

T .1 (M) Silty Sand, fine to medium with Coarse, clay, and
i 1+ | | graveltol 1/2", olive gray

END OF BORING

- 1| | | NOREFUSAL,NOBEDROCK, FILL TO 5.0
- 1| | SLIGHTCAVING, GROUNDWATER AT 27.0

5

X

4

16

S

37

I

194

223

19.6

2638

16.6;

127 | Ring

104" | Ring, DS

10 |- Ring

114 Ring

107 Ring

97 Ring

1z | Ring

«} C.H.J.

911 BIXBY DRIVE
CITY OF INDUSTRY, CALIFORNIA

Job No.

05770-3

Enclosure:

B-4b




APPENDIX "C"
LABORATORY TESTING



S

‘Enclosure ~"'V‘Ck.-'~1yf<'
Job No. 05770-3

TEST DATA SUMMARY

PLASTICITY INDEX:

Boring Depth of

Liquid
Limit

Plastic
Limit
- Y

Plasticity
Index
%

_Nos..  Sample(ft) Classification

4 0.0 Clay, with fine sand,
dark gray (CL)

EXPANSION INDEX:
Uniform Building Code Standard Test Method 18-2

Depth of Initial Final Degree of
‘Boring Sample Moisture Moisture Saturation

Nos. . _(f)  _(%) % (%)

49.8

4 0.0 145 22.5 51

Expansion

Index .

17.1

32.7

Expansion

_Potential

"medinm"




140

Maximum Density Optimum Moisture Determination Test f(ASTM 1557)

10

15

‘Moisture Content (%)

20

TUNV R |
NOINCNINN
NENAENAE
130 . AR N —
N N\ AMNENAN N
g \ \\\\ \@'\.\f\\vu’
5 \‘2&’\\ BNA
10 B \\ :
100 - RN
2

5

22.0

1 204

189

Dry Density (kN/m’)

173

457

Boring# | Depth(ft) _ -SoiliSample Type- 1 e (PED)| .5 (%)
o 4 0 [(CL) Claywith fine sand |15 | 160 |

?S C.H.J. Incorporated

MOISTURE DENSITY TEST

Project:

TIC - The:Industrial Company, Waliiut Energy.Sits

‘Location:

911 Bixby Drive, City:ofInduslry, CA

Job:No.:

05770-3

Enclosure:

IIC-_Z!I




£, ;aInsojous £-0L480 aquINN 4oP
D ‘Anshpuy jo A "eaua AGXig 116 ‘uopesoy . . \ ‘ )
Audwiog) (BLISNpU] 8YL - OIL Josloid, . . .
SIAUND NOLLYGTUD
18k0 | 2010 wnjpaws 0} auy ‘pues kekelo (08)| 0:z2 28 -
| ‘800’0 | Loo0 _ pues suy Y kero-(10)| 02 zg 3
Ey T | i) g | (uw) %5 | (ww) g [(ww) Fg uopeaNIsserD (y)uideqg|  .Bunog 10quiAS:
fam i) au4 | WADEN | asiee3 [ - auiy - | esieon
AB[D JO IS PuES TR sJapinog 3 mmsno,o
SIHLINITIN NI 3ZIS NIvHO .
L0 10’0 Lo , b 0} 004 0004
a . [ . . ¥ « “ 1B O
H or
m m W m ; 0z
: m m m m 2
-./ M . ¢ R M Om" ol
I.Tll. » . + K . (@]
N i " : : : : ) u
; S s T ' ' : ; o 5
=N : /T'Pl . M . M ' 1 -
. B, & . ‘ : p -
< : : “ T ; “ " 0 o
g - : : : 4 : a
=il H—— “ + EE:
: N 4 : ; : : , w
N : AN I : N : e 5
,/, : ) / F v K . : _ | ...ln_
: _ gl : : I
| ,m 0 ! : m %
S : : ;
TR TS H Y : 06"
A " V‘..’ — T TR T ; s X "
o0z o0l 09 oF 0e [ A WS 2 £ oot
(9g1:0 WLSV) S51198 paepuels "v's'n - $8zig eAals
i W ; L P ; ‘ -




LHequIn Gor

WD mnsopul | €050
‘gD ‘Aysnpuy.Jo AID “eniiq Agxig kL6 ;uoneoon g
- — pajeiodiodul =R E"TY
Aueduiory [Binsnpuy SU.L - OLL “psloiy , : . W
S3AAUND NOILYAYYHO
o0 | %000 puessuy ymAeln (30) oey | 28 "
0zo | o | zo00 | wihipew o} auy ‘pues deferd (08)| 028 zg .
3 "D | (dw) %8q | (W) o5 | (Wi} g | (i) Og UOREOLISSED (¥)udeq|  Buuog loquiks
Ee [ WhpeN | esieop | eug |  eswad .
T pleblil Y g s19pnog ' $91q409
SIYLIWITIN NI 3ZIS NIVHD
1000 L0'0 Lo 1 ok 0oL 0001
T . T T ; 0
i : m ol
T m m oz
i b g : |-t SRR
+ : . “ i) 08 E
!, . 0 . il (@)
f : : ' 1. 3
: : - n -] oy
T L : : : : Tl .. =
] : : ! ; 7108 m
I | : . ; : : X
LW m IAH]
K . N H i 0z o
- : | f ! Q
: ; : ; | =
P ; 1 H o8
NG SEANEE i : : L o
| s LT IR ¥
0z 00K 08 - Ob 0z _ IR B - A - -

(9€10 WLSV) Sal9S PIBPULIS V'S’ - SAZS 9ARIS




1800

Direct Shear Test (ASTM -3080)

1 60¢
 71‘40",0, i
1200 |
1000 |

- 800

Shiear Stress (psf)

600 |
400 [

200 |

..... Y DUTVRRT ST R VRN ST T ST SR S S

PRI TR T Y

(IS SRR UUNY TS SN L B

0.0

500.0

10000 15000 20000  2500.0

Normal Stress:(psf)

30000  3500,0

40000 45000

5000.0:

‘Depth(ft):

Soil/Saniple Type

MC(%) | C.(psf)

_9C)

0.0

{CL) Clay, with firie $and ¥ remaldéd to 90%

185 | 420

16

104

gﬁ p C.H.J. incorporated Project

DIRECT SHEAR TEST

“TIC - TheIndusstrial Gompany, Walnut Energy:Site |

Location:

911 Bixby Dr., City of Industry, Ca.

.Job No.:

05770-3

Enclosure:

cF




e ey

. 3500

3000

2500. |

Shear Stress (psf)

1000 |

500 -

2000

1500 |

Direct Shear Test (ASTM D 3060)

OIS G SN VN T TR

0.0 500.0. 10000 18500.0. 200000 .2500.0

30000 35000 40000 45000 5000.0

Norriial Stress (psf)

ME(%)| C (psf)

Boring# | Depthift) | SoilSample Type Ya (pC) ey |
o| B4 12,0 (ML) Silt, with fine sand and clay 7 undistrubed: 103 | 198 | 252 28
» B-4 '42.0  |(ML) Sandy-Silt, fine to medium / undistrubed 104 | 223 84 33

<

DIRECT SHEAR TEST

~ TIC - The Industrial Company, Walnut Energy Sile

Location:

911 Bixby Dr., City of Industry, Ca

Job No.:

05770-3

Enclosureg;:

C-6"
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M. J. Schiff. & Associates, Inc.

Enclosure "C-7"
Job No. 05770-3

Consulting Corrosion Engineers - Since 1959

431 W. Baseline Road
Claremont; €A 91711

Table 1 - Laboratory Tests on Soil Samples

CHJ Inc.
TIC
Your $05770-J, MIS&A #05-1128LAB
9-Aug-05.

Sample ID

R R A o

Resistivity Units
as-rzceived alim-cii 20,000
saturated ohm-cm 800
pH 16
Electrical
Conductivity mS/cm 0.51
Chemical Analyses
Cations
calcium 2™t mglkg 128
magnesium - Mg™ - mg/kg 53
sodium. Na"* mg/kg 61
Anions
catbonate  CO." mgkg ND
bicarbonate HCO;' mg/kg 430
chloride  €1"  mgkg ND
sulfate SO,. ‘mg/ke 307
Other Tests
ammonium NH.;'J' mghkg 10.5
nitrate NOy" ‘mgrks ND
sulfide §*  qual Positive
' - myv 18

R R G

Plione: (909) 626-0967 Fax: (909) 626-3316

E-mail lab@mjschiff.com
website: mjschiff-com

B R

R s s

Electrical conductivity in millisiemens/cm and chemical analysis were made on-a 1:5 soil-to-water extract.

migkg = milligrams per kilograiu (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts '

ND = not detected

na-= not analyzed
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LIQUEFACTION AND SEISMIC SETTUEMENT
CALCULATIONS |
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* PILE CALCULATIONS



ALLPILE INPUT-DATA

Job No. 05770-3
Enclosure "E-1"

Date; 8/11/2005: File Name; F:\Users\imC\Prelim Lab work\05770-3 - TIC:- City ‘of Industry\20 inch concrete.alp

Unit: English

* Pile Type Page*
Title ¢ TIG - The: Industrial Company

Title:2: 911 Bikby Drive,.City-of Industry, CA

20.inch concrete driven piles:
Pile Type: Driving Concréte:

* Pile Profile*
Pile: Length: 36 - ft
Top Distanee: 0°-ft
‘SlopeAngle: 0

Pile Angle: 0

*Pile Propertles : . ,
Depth - Width  Area Perim. I E Weight ~ Outside. Inside % .inside.
-t ~in -in2. -in -ind -kip/in2. =kipft  Material Material in total area
0 20 4000 80.0 13342.7 3597 043 = Concrete (rough) Steel 10
*Group-Head-Load *

Head Condition: 2

Vertical Load, Q: 200 - ~Kip:

‘Shear Load, P: 25-kip

‘Shear-Condition: Cyelic

‘Number.of Cycles: 15
- Mament, M:. kip-ft:

Displacernent, yt= -in

Slope, St:

Stiffniess, Kt Kip-it

Pile Number: Single

Group Type: 1

Head Type:2

Diameter: 16.0 -in

Sx: 38-in:

Sy 36+in

Nx: 4.-in

Ny:4-in B
Water Table: 10 - ft

*Soil Properties ™ _ )

Depth- Gamma Phi C K E50/Dr  Nspt Type  :Soil

-ft’ Iblﬁ3 0 -kipft2. -1Ibfin3 -%

0. 1359 16 4 6045  0.44 30 3 Clay

10 772 28 25 9568 0.35 45 2 Silt

20 748 15 5 6930 042 34 3 Clay

25 772 15. 5 9568 0.35 45 3 Clay

30 64.9 38 0.00: 1390 80.06 45 1 Sand/Gravel

40 733 28 25 5047 045 30 2 Sitt

50 61.8 38 000 1136 7191 37 1 Sand/Gravel

55 734 15 5971 0.45 30 3 Clay

65 ‘60.8 381 0 00 97:6 6615 31 1 . Sand/Gravel

* END OF INPUT DATA



Job. No. 05770-3

Enclosure "E-2"
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ULTIMATE CAPACITY vs PILE LENGTH
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Enclosure "E-3"
Job No. 05770-3

A | i i - TIC- The'_Indus.t'rial'fGOmpany
H.J. ncorporated 73 Bixby Drive, City of Industry, CA
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ALLOWABLE CAPACITY vs PILE LENGTH
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Job No. 05770-3
Enclosure "E-5"

Vertical Pile Calculations -

ALL-PILE VERSION3.2E CALCULATION DETAILS:
Copyright by ClvilTech: Software
www.civiltech.com
(425) £53-6488. Fax (425) 4535848

TIP RESISTANCE CALCULATION: '
Ztip: B ZJm  golim Width Ara  Phi c Ng Ne -8 o0 Q
-k S -kpht2 - -2 o -Kiph2 -kipit2 kipfi2 -kip

360 20 333 9990 47 278 380 000 930 90 - 31 2893 8036

SKIN-RESISTANCE CALCULATION:
B ZB - Zlm  f0lim K.down Kup dZ
~ft © R -kipft2. ' -

167 200 33 90 13 08 012

SKIN RESISTANCE GALCULATION AT DEPTH: o _
Z Pre. S Phi Delia Sf dw. Sfup G KeKa  Caf dw Ceup f0dw f0up Weight Qneg Qdw Qup
-it S ckipf2 -0 -Rad, -kpft2 -kpft2 -kipft2: - kaIﬂZ - klpfftZ B k|plﬁ2 -kipift2- - kipftz - kip -kip  -kip ~kip

%8 667 341 380 05 24 146 €00 125 000 000 237 146 005 000 8055 12
3576 667 341 380 05 24 146 TO0 125 000 000 237 146 010 000 8074 24
564 667 31 380 05 24 146 000 125 000 000 2% 146 016 000 809 3 37
3552 667 311 380 05 24 146 000 126 000 0000 237 {146 02 000 B3I 49
3540 667 3M1 380 05 24 14 000 125 000 000 237 146 026 000 8132 61
35.28 -6._67 3t 380 0.5: 24 146  0.00 125 000 Q._QO“ 2.37 1.46 0.31 0.00: 8151 7.3
346 667 31 B0 05 24 146 000 125 000 000 23 146 036 000 870 86
B4 667 3 O 05 24 146 000 125 000 000 237 146 041 000 B1BG 98
34 92 557 T3t 38.0 0.5 24 1 46 0.00 1:25 0.00 0.00 237 146 047 000 8208 110
3480 667 341 380 05 24 146 000 %25 000 000 237 446 052 000 827 122
3468 667 KAL) 38.0 05 24 146 0.00 1: 25' 000 O 00 231 1 46 0.57 0.00 824 6 135
35 667 311 380 05 24 146 000 125 000 000 23 146 0B - 000 865 147
3443 667 311 380 05 24 146 - 000 125 0000 000 237 146 067 000 8284 159
31 ‘667 341 38O 05 24 146 000 125 000 000 23 146 072 000 8303 171
3419 667 311 38O 05 24 146 000 125 0 000 000 237 146 078 000 8322 183
3407 - 687 3M 380 05 24 146 000 125 000 000 237 146 08 000 8341 496
3395 687 3t 3O 05 24 146 000 125 0000 000 237 146 088 000 8360 208
3383 667 31 380 05 24 146 000 125 000 000 237 146 083 000 8379 220
371 667 31 380 05 24 146 000 125 0000 000 237 146 08 - 000 8308 232
3359 667 341 3800 05 24 146 000 125 000 000 237 146 104 000 8417 A5
347 667 3M 380 05 24 146 000 125 000 000 23 146 103 000 8436 257
335 667 3N 0 05 24 146 000 125 000 000 237 146 1M 000 8455 269
33.23: 6457 31 380 05 24 148 0.00 125 0:00. 020 231 146 119 0,00 8474 284
3311 667 30 3.0 05 24 146 000 125 000 000 23 146 124 000 8493 294
3099 667 309 380 05 24 145 000 125 000 000 238 145 123 000 8592 308
R8T 667 309 30 05 24 145 000 125 000 000 23 145 135 000 8531 318
2075 667 308 B/O 05 23 14 000 125 000 000 238 144 14 000 8550 330
3263 667 307 30 05 23 144 000 125 000 D000 23 144 145 000 8369 342
32251 667 306 30 05 23 144 000 125 000 000 234 144 45 000 8587 354
3239 667 305 38O 05 23 143 000 125 0000 000 233 143 155 000 8606 366
3227 667 3( WO 05 23 143 000 125 000 000 23 143 167 000" 825 378
345 667 304 380 05 23 143 000 125 000 000 232 143 165 000 8843 390
203 667 303 30 05 23 142 000 125 000 000 231 142 17 000 8662 402



3191
N79
3167
3155
3142
3130
3148
3108
30,94
3082

30.70

3058
3046
3034

3022

30,10
29.98

29.86.

29.74
2962
2950

29.38

29:26
29,14
2002
28.90
2878
2866
28.54
2841
2829
2817
28.05
27.93
2781
2769
27.67

2745

27.33
2121
2709
2697
2685
26,73
2681

26. 49

2637
26:25

26:13

26.01
25.89

5.77

25.65
2553
25.40
2528
2516
25.04
24,92
24.80
24.68
24.56
24.44

667
667

6.67
6.67

667

6867
6.67
6.67
6.67
6.67
6,67
6:67
6.67
6.67
6.67

6 67
6.67

6.67
6:67
6.67
B:67
667
657
6.67
867
‘B.67
£.67
6.67

667

8.67
6.67
6.67
6.67
6.67

6:67
6.67

3.02
3;02
3.0%

3.00
298

298

'2 86
2,85

283i

282

281

280
2.79

279

262"
281

260
259-
258;

2,56,

258.

254

253

251

249
248
247

380
38.0
380
380
380
-38.0

380

38.0°

380
38.0
380
380
380
380
380

15.0
15.0
15,0
15.0
150
15.0
16.0
15.0
15.0
15.0
15.0
15.0

150
15.0:
15.0

150

19,0
150
150
150
15.0:

16.0
15.0

150
15.0-

150

15.0

15.0

15.0

150
15.0
15.0
15.0
15.0
15.0
150
150
15.0
15.0
15.0
15:0
150
150
150
15.0
150

15.0

1.42
1:42
1.41
141
1.40
140
1:40
1.39
139
1.39
1.38

1.38.

137
137
1.37

043,
043
043

043
0.42
0.42
042

042

000
000
000

0.00.

000
000

0.00

0.00.

0.00
0.00
0.00
0.00
0.00
0.00
0:00
0.50
€50
¢.50
0:50
050
0:50

0,50
0.50

0.50

050

050

0 50
050
0.50
0.50
0.50

0.80

050

0.50

050
0.50

0.50

125
1.25
1.25

1.25

125
125
1.25
125

1.25.

1.25

125

0.94

.094'

094

:0.00
-0.00

0.00:
0.00
0.00

0.00

0.00
0.00
000
000
0.00
0.00
0.0
0,00
0.00
0.00

0.47

047
047
047

047
4T
047
0 47
..0 47
047

047

047

047
047
047

0:47-

047

047

047
0:47
047
047
047
047
047
047
047
047
047
047
047
047
047
047
047
047
D47

047
047
49.47
047

047
0:47
047

047
047
047

047
047

047
047

047

047
047
047

047

047
047

047

047

047

047
047

047
047
047
047

047

047

047

0 47
047
C47
047
047
047
047
047

231
230
229
72.29.

22
228

2.7

226
2.26
225
2:25
2.24
223
223
2922
222
127
127
1.26
1.26
1.26
1.26
125
1.25
41.25

1.25°
1.24
124:
128
124,
1.23.
A2
193,
1:23
122
1.22.

121

1.21
1.2
1.4
120
1.20
1 .20
1.20
119
1.19
1.18

148

148

1.18
118
147
117
147
117
1.16

116

1.16.
138
115
115

1.42
1.42
1.41
1.41
140
1.40
1.40

139
139
139

1.38

138
137

1.37
137

1.36:
0.86

0:96

0.9

0.96
095

05

0. 91
0:80

0.90

0.90
090
090
0.90
0.89
089
089
0.89
0.8

1.76
181

192
197
202
207
242
2.17
2.23
2:26
2.33

938

243

249

2.54
259
264

269

274

280

285

280

4 40
4.45

4.50-

456
461

466

4,71
476
481
4:87
492
497

0.00

0.00

000

000,

44
425
438
449
461
473
485
496
50.8
520
531

543

555
56.6
678
589
59.7
605
814,
622
63.0-

85. 5*
671
67.9
68.7
69.5
703
45!
718
727 )
735 :
743
751
759
76.7

783
79.%
799
807
815
8233

833
B4.6.
854
86.2:
870

877
885

89 3>

90

908
91.8

924

932

933
947
955
962



2432
2420
2408
Boe
384
2372
2360
2348
2336
2324
2312
23.00
2288
2076
2264
2252
20.39
227
2245
22,03
21,91
)
2167
2155
2143
2131

2119

2107

20.95;

20,83
20.71
20.59
2047

2035

20.23
20.11
19.99

19.87

19.75
19.63
19,51
19.38
1926
19.14
19.02
18.90
18.78
18.66
18.54
18.42
18.30
18.18

18.06
1794

17.82
A7.70

1758

1746

17.34-

17.22
1710

\ 1698
16.86

6.67
B.67.
6.67
667

6.67

6 67
667
6567

6867

667

667
6,67
867
ﬁ 67

667

667
667

667

6:67

6.67:

B.67
667
6867
6.67

667

667
667
667

667
667
6.67
667
667
667

667

667

6.67

667
667

667

6.67

667
667
657
667
6:67
657
667
6.67
667
6.67
6.67
6:67
6.67
6.67
6.67
6.67
6.67

246
245

244
243

243
242

24

150
150
160
150
15.0
150

150
150

150

150
15.0

150
15.0
160
15.0

15.0.
15.0:
150
150

150
150

15.0:
150
150"
15.0

15.0
15.0

15,0,

150

150

150
150
150
150
15.0
15.0
50
280
280
28,0
280
28.0

280
28'0
280
280.

280

f28 0
280

280

280
28.0.
-28.0

28 0
98,
28.0
260
280
280
280
280

0.42
042

042

0.41

LR

0:41
041
041
0.41

040

040
040
0.40
040
0.40
0.40
0.39
039
039
039
0.39
039
0.33
0.38
0:38
038

0.38

0.38

0.38
037

0.37
037
037
0.37
037

0.36
070

0.70
070
070

0.69

0.69

068
0.68
0.68
0.67
067

0.67

0.66:
0.66
0.66

085
065
0.65
064
064

063

063
063
0.62

050

050
.50
.50
050
0.50
050
0.50
0.50
0.50
0:50
050
0.50
050

0.50.

0.50

0,50
050"

050

0;50.;
0.50

3:50

0.50
2.50¢
2.50:
050
0. 50’
050
050
0:50

050
0: 5_0
0.50
0.50
0:50
025
0.25
0.25
0:25
0:25
0.25
0:25
0.25
0.25
0.25
0.25

025

0.25
0.25
0.25.

0.25
0:26°

0.25
0.25
0.25
0.25

025
0.25.
0.25

0:25
0.25
0.25

‘094 -

1. OB.

1.08
1,08
1.08
108
108
108
1.08
108

1.08

1.08
108

1.08

1.08
1.08

1.08
1.08

047
047

047

0.47
0.47
047
0.47
0.47
0:47

047
047

0.47
047

047
047
047

047
047

047
047

047

047
047
047:

0.47

047

047:
047

047

0.47
047
047
047
047
047
047
0:27

0.27

027
0.7

02
0:27.
027
027
027

0.27 .

0:27
0.27
027

027
Q.27

0:27

027

0:27

027

0.27
0:27
027
0.27

027

047

047

047

047
047
047
047

- 047

047
047
047

047
047

047
047
047
047
047
047

047

047

047

047

047
‘047
047

047

047"

047

047
047

047
047
047
047

047

0:27

0.27

027
027
027

027

027
027
027
c27
€27
027
027
0.27
027
.27

027
027
027
027

027
027
0:27

0.27
0.27

0.27

115
1.15
114

1.14

1.14

1.14

143
1.13

143

1.13

112

112
142

112

1.11
1.1

11

111

140

110

10
110
100

1.09
1.08

109

1.08

1.08

1.08
108

107
1.07
107
1.06
1.08
14
14

140
1.39

128
1,38

137

1.37

1.36
1.36

1.35

135

134

133
133
132

1:32
13
131

1.30
1.29
1.29
128

089
089
0:88

0.88
0.88
0. 88
0.88.
0.88;
0.87
0.87
0.87.
0387
0.87
087
0.87
0.86
0.86

0.89

601

663
6,68

673

6.8

'6.83.
649
6.94.

6.99

709

714
7.90
725
7:30

735
740:

7.46
7:51

7.56.

7.81
756
7.7

T

752
787
792
797
802
808
813

848

823

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00

0.00

0.00

0.00

0:00

,000
000‘

9418 970 -

B427 917

0436 08:5
W55 1000

9464 1008
947.3. 1015
9482 1023
949.1 103
9500 1038
9509 1045
951:8. . 105.3:

9527 1064
9536 1063
9545 1075
9554 1083
9563 1090
9572 1098
0580 1105
9589 1113
9508 = 1120

9607 1127
916 1135
9624 1142
933 1149

9642 1157
9654 1164
9659 . M74
9668 179
9B7.7 1186
‘9685 1193

9694 1201
9702 1208
o1 1218
9720 1222

9728 1229

9738 1238
9751 1248

. 9762 1254:

9773 1263
o784 1274
9796 1279,
9807 1287
918 1295
9829 1304
9840 - 1312
9851 1320
9862 1328
987.2 1336

9883 1344
9894 1352
9305 1360

9916 1368
9926 1376

9937 1383
0947 1301
9958 1399
9968  140.7
9979 1#M5
9389 1423
10000 1430
10010 1438
10020 1446



1674
1662
1649
16.37
1625
1613
1601
15.89
15,77
1586
1553
1541
1529
1517
16.05
1493
1481
1469
1457
1445
1433
14.21
1408
1397
1385
13.73
1361
41348
1336
13.24

1342

1300
1288

12.76:

12.64.
1252
1240
1228
1216
12.04
11.92
11:80
1168
11.56
11,44
11.32
11.20
11.08
1086
10.84
10,72
10:60
1047
10:35
410.23
4041
4.99
987
8.75.
963
9,51
939
92r

867

667 -

6.67

667
667

667
6.67

867
6.67
667
6.67
B:67

667

667
667

6.67
6:67
6.67

867

6:67

6.67

667

667

667
6.67

6.67
667

667
667
6.67
6.67
667

6.67
6.67
6:67
6.67
6.67

667
667

657
8.67

667

6.67

667
6.67
667
6.67
6.67
667
6.67

6.67
6567
6.67
667
667
667
6,67
8. 67'

6 67
667
6.67

1.89 .
188

187
186
1.85

1.84
1:83 -

182
1.81
1:80.
179
173
1.7
1.78
1.78

174
173
172
174

1,69

1,68
1 67'

165
164

183
163

162

161

160
159

1:58
1.57
156
155

1.54

152

151

1.50
1.50
149
148
147
146
145
144
143
1.42
1.4
140
139

1,38

137
136

133

1.3
129
1.28

1.26

280
280
280
280
280
280
280
28.0

280

280!

280

28.0:
280
280.

280
280

280

280

28:0.
280
28.0.

28.0
280
280
280
280
280
280
280
280
280
280
280
280
28.0
20
280
280

28.0.
280

280
28.0

280
280

280
280
280
28.0
28.0

280

280

28.0.

280

280
280

180
16.0
16.0
16.0.
16.0
16:0
16.0

0:62
062
0.62

061
061

061

0:60
0.60

0:60:
- 0.59

0.59

059

058
0.58
0:58
0.58
0.57
057
057
0.56
056
0.56
055
055
0.55
0.55
0.54
054

054

053

053
0.53-
052
052
052.
0.51

051

0.51
0.51

048

€.25
(.25
0.25
0.25
0.25
0.25
0.25

0.25
0.25-
0.25-

0.25
0.25

0.25.
025

0.25
0.25

0.25

0.25
0.25

0.25:
0.25;
025
0:25.
0.25
0.25

0.25
0.25

0.25:

025

0.25
0.25
0:25
0:25
025
0.25
025
0.25
025
0.25
0.25
0.25
0.25
0.25
0. 25
0.256
0:25
0.25
0.25
0:25

0.25
0.25.

0.25
0:25
0.25
0:25
040

0.40.

0.40

0:40-

0:40
0:40
0.40

1.08.
108

108

1.08:

108
1.08.
108
1,08,
108
1 08,

108

108

1 08
1.08
1.08

099

0.99
093
099
0.99

10 9

0.27
n.27
0.27
0.27
027
027

027

0.27
0,27

027
027

0.27
0.27
0.27
027
027
027

0:27

027

0.27

0.27

0.27
027
027
0:27
027

0:27.

027
0. 27

0.27
027
0. 27

077
027
027
027
0:27
0.27

027

027"

027
027
0.27
0.27
027
0.27
027
0.27

027

0.27
040

0.40.

0.40
0:40-
040

0:40.

040

027

0.27

021

027
0.27.
021
0.27
0.27

0.27 -

027
027
0.27
0.27
0.27
0:27
027
0.27
027
027
027
0.27
027

027 .

0.27

027

027
027
0.27

027
0.27
027 -
0.27
0z2r

027

0:27

0.27

027
07
0.27
0.21

027
027
027

tvrd

€27

0
027
0.27
0.27
027
027
0.27
027
0:27
0.40
0:40
0:40
0:40
0.40

0 40

1.28

1.27
1.27
126
1.26

1.25

1.26
1.24
1.24

1.23
123
1.22

122
1.21
1.21
120
120

1:19.

118

118
1.18
1147

147
116
1.16

115

146
1.14
1.14
143
113

142
1412

1.1
111

110

110

1.09.

1.09

1.09
1.08

1.08

107

1.07

1.06°
1.06:

1.05

1.05.

1.04

1.04.
1.03
103

1.02
1.02
1.01
1,01
0.80

0.79

0.79
0.78
0.78

077

0.89
0:89
0.88
0.88
0.88
0:88
0.87
0.87
0.87
0:36
0:86
0.86
0.85

08

083

828
8.34

8.39

844

849

8.5¢

9 68
973

984
9.49
9794
9.99

1004
10:10

1045
1020
10.25

10.30.

10.35
1041

1046,

1051

16.56

1C,61
1067
10.72
1077
10.82
10.87.
1082
1098
11.03
11.08
1113
11.18
1123
1229
1134
1139
1144
11.49

0.0
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0:00
0.00

0,00,
0.00

0|0

000

0.00

0.00

0.00

0:00
0.00
0.00
0.00.
0.00
0.00
0.00
0.00
0.00

0:00

0.00
0.00

0.00

0.0
000
0:00
0.00
0.00
0.00

0.00

0.00
0.00

0.0

0.00
0.00
0.00
0.00

000
000
000

0.00

0.00.

0.00
0.00

1003.1
1004.1
10051
1006.1
1007.1
10084
1009.1
10101
1011.1
1012.1
1013.1
10144
1015.1
1076:1
10170
1018.0
10180
10199
10209

1021.8

10228

10237
10246
10256
10265
1027:4.

1028.4

1029:3,
1030.2.

10311

10320
1032.9.

10338
1034.7
1035.6

1036.5.

1037.4
10383
10394
1040.0
1040.9
10417
10426
10434
1044.3
10451
1046.0
1046.8
1047.7
1048.5
10493
1050.1
1051.0
1051.8
1052.6

1053.4

1054.0

1054.7
10553

10559

1056.5.

1057.2

1057.8

1453
146.1

1489

147.6

1484 77

1491

1499
1505

151.4:

1521

152.3:
163 6

1543,
1551
1558
1565
1573
1580
158.7
159.4
1602
1608

1615

162.3
1630
1637
164.4
1654

1658 -

166.5

1672
167.9-

168.6
169:3

1689,

17086

A743:
1720
1726. -

1733

1740

1747
176.3
1760
17656

1773

1779
1786
1792
1799
1805
1812
1818
182.5
1831
1837
1843
1848
1354
186.0
1865
1874
187;
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915
9.03
891
79
57
855
843
831
8.19

8.07°

7.95
783
7.1
758
7.46
7.34

7.10

:6‘.98

6.74
'6.62

650

838

626
614,

6.02
590
578
566

542
530

348
5.06
494
482
470
458
445
433
421

4.09

397
385
373
361
349
337

325

313
301
289
277
2565
253
244
2.29
217
205
1.03
1.81

“1.69

B.67

6.67
6.67
6.67
667

6.67

6.67

8,67
8.67
6.67

867

6.67

6.67

667
6,67

6.67

667
6.67
6.67
6.67
6.67
667
667
B.67
667

. 667

8.67

6.67
667

667

6.67
6.67

667
6,67
6.67
6.67
667
6,67
667

6.67
667

6.67

6.67
6.67
6.67
6.67
6.67

667

667
667
667

6.67

6.67
B.67
6.57

667

6.67
667

124
123

1.21

119

118
116
1.15
113
191
1.10
1,08
1,06
1.05
1.03
1.01
1.0
0.98
0.97
0.95

093

0.92

090

0.88
0.87

16.0
16.0
16.0

16.0

160
16.0
160
160
160

16.0. -

16.0
160
16.0

16.0

16.0
16,0
160
16.0
16,0
16.0

16,0

16.0
16.0
160
160
160
160
160

160 .
16.0.

16.0

16.0

160

160
16.0°

160

160
160,
160
16,0
160

16.0
160
16,0

160

16.0
16:0
16.0
16.0
160
160
16.0
16.0

16.0

16.0
16,0
16.0
16.0
16.0
16.0
16:0

160

16.0

0.23

022

0.22
0.22
0.
0:21
0.1
021

0.20.

020
0.20
0.19
0.19
019
0.18
0.18
0.18
0.18
0.7
0.17

047

0.16

0.16°

0.16

0:15

0:15

015
0.15:

0.14

014

0.14

013

0.13
0.3
0.12
0.12
0.12
0.12
0.1
0.11
0.1
0.10
0.10
0.10
0.10
009
009
0.09
0.08
008
008
007
0.07
007
0.07
008
0.6
0.06
0.05
005
0.05
0.04
0.04

0.40
040
040
040
040
040
040
040

040

040
040

040

040

040
0.40:
040

0.40
040
0.40
040

0.40

440
C:40
(.40
0:40
040
0,40
0.40
0.40
0:40
0.40

040

0.40
0.40
0.40

0.40
040

0:40°
0.40
040

040

0.40

0.40

0.40
0.40
0.40
040
040
0.40
0.40
0.40
0.40
0.40
0.40

040
040
040

0.40-
0.40

099
099
0.99
099
0.99
099
0.99
0.99
099
0.99
099
099
099
0.99
099

0.40

0.40
040

0.40
040
040
0.40

040
0.40
0.40

040
0.40:

0:40
040

0.40.

0.40
0.40
0.40

0.40.

0.40
040
040

040

0.40
0.40

0.40

0:40.

040
0.40

040

040

040

040

040

040

0.40
040
040

040

0:40

0.40
040

0.40
040
040
040
0.40
0.40
0.40
040

040

0.40
0:40
0.40
0.40

0.40

0.40
0:40

0.40-

040

0.76

0.76
0:75

0.75

0.74
0.74
073
0.73
072

0.72

0.1

074

0.70
0.70
0.70.

0:69
069

0.68
067
0.67
066
0.66
0.65
0.65

0 47
0:46

0.62
0.62
082
0.61
061.
0.61

0. 60
060
059
0.59
0.59
0.59
0.58
0.58

0. 57

0. 45
045
045
0.44
044

11.55
11.60

11.65

14,70

175

11.80
11.86
1191
11.96
1201

12.05-

121
1217
1222
12,27
12.32
1237
12.43
1248
12,53
12.58
1263
12.68

1274

1279
12.84

12.89
12,94
1289
1345
1310
13.15°
13.20.

13.25
13.31
13.36
1341
1346
1351
1356
13862
1367
1372
1377
13, 82
1388
1393

1398

1403
14,08
1443

1419

14.24

1429
1434
1439

1444
14.50.
14.55
14.80

1465

14.70
14:76

1058:4
1059.0
1059.6:
1060.2
1060:8
10614
1062.0
1062.6
1063.2
1083.7
1064.3
1064.9
10854
1066.0

1066.6

1067.1
1067.7
1068.2
1068:8
1069.3

1069:8

1070:4
10709
1074 4

1071.9

10724
1073.0
10735
10740
10745
10750
10755
10759
10764
10769
10774

1077.9

1078.3
10788

1079.2-

1079.7

1080.2
10806

1081.1

10815

1081.9:
1082.4
1082.8
1083.2

1083.6

10844
10845
1084.9
1085.3
1085.7
1086:1
10865
1086.2
10873
4087.7
1088.0
1088 4
1088.8

188:2
1887
1893

1898

1904
190.9
1914

1920

192.5°
193.0
1936
1941
1946
195.1
195.6
195.2
1967
1972
197.7
198.2
1987
199.2

1997

2002
2007
201.2

2017

2022
2025
2031
2035

2041
12046

2050
2055
206.0

. 2064

2069
2073
207.8
2083
2087
2092
209.6
2104
2105
2109

M4
2118

2122

2127
2134

2135

2140

2144,
2148

252
2156

2160
2165
2169
213
PATRE
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157 667 02 160 02 01 004 040 099 040 - 040
144 66T 020 160 02 01 004 - 040 099 040 040
132 667 018 160 02 01 003 040 099 040 040
120 667 016 160 02 00 003 040 099 040 . 040
108" 667 015 160 02 00 003 040 089 040 040
096 667 013 160 02 00 002 040 093 040 040
084 667 011 160 02 00 002 040 099 040 040
072 667 010 160 02 00 002 040 099 040 040
060 667 008 160 02 - 00 - 001 Q4 099 040 - 040
048 667 007 160 02 00 001 040 089 040 040
03 667 005 460 02 00 001 040 093 040 040
024 667 003 1600 02 00 001 040 099 040 0.40
0i2 667 002 160 02 00 000 040 099 040 0:40
0. 00 687 000 160 D2 0.0 000 040 088 000 00
SETTLEMENT GALCULATION: ‘

Depth:  Cp Cs: Qdown Area E Xpp. - Xps Xs Xall

- -kp: -2 -Kipfin2 =in -in <in -in

359 003 00 806 28 3507 0600 0017 0001 0618

358 003 005 807 28 3507 0600 0017 - 0001 0618

36 003 005 809 28 357 0600 0017 0001 0619

355 003 005 811 28 3597 0600 - 0017  0.001 0:620

34 003 005 813 28 357 0600 0017 0001 082

353 003 005 815 28 357 0600 GOI7 0001 0622

32 003 005 817 28 3507 0600 0017 0001 0622
350, 003 005 819 28 357 0600 0017 0 oM - 0623

349 003 005 821 28 3%7 0600 0017 - 0001 0624

348 003 005 823 28 357 Q0BO0" 0017 0001 0625

347 003 005 825 28 3507 0800 0017 0001 062

346 003 005 86 28 3897 0600 0017 0. 001 . 0627

34 003 005 828 28 357 0600 0017 0001 0.627

343 003 005 83 28 3507 06000 0017 0001 0628

342 003 005 82 28 3597 0§00 0017 0001 0629

341 003 005 84 28 357 0800 007 0001 0630

340 003 005 86 28 3597 0600 0017 0001 0631

338 003 005 838 28 3597 0600 007 0001 0632

337. 003 005 840 28 3507 0600 0017 0001 0632

336 003 005 82 28 3597 0600 0017 0001 0633

335 003 005 84 28 357 0600 0017 0001 0634

334 003 005 846 28 3597 0600 0017 0001 0635

332 003 005 87 28 3597 0600 0017 0001 0636

331 003 005 849 28 3597 0600 0017 0001 0637

330 003 005 81 28 3597 0600 0017 0001 0638

299 003 0G5 83 28 357 0600 0017 000 0638

57 003 0G5 &5 28 3597 0600 0017 0001 0639

306 003 05 87 28 357 0600 0017 0001 0640

325 003 005 8% 28 357 06000 0017 0001 0641

324 003 005 81 28 3597 0600 0017 0001 0,642

23 003 005 862 28 307 0600 007 O 001 0643

a1 003 005 864 28 3597 0600 0017 0001 0644

320, 003 005 866 28 3597 06000 0017 0001 064

g 003 00 88 28 37T 0600 0017 0001 0845

M8 003 005 &0 28 3T 0G0 0017 0001 0646

M7 003 005 &2 28 3607 0600 0017 0001 0647

315 003 005 874 28 3897 0600 0017 0001 0848

3f4 003 Q05 875 28 3507 0600 0017 0001 0649

33 003 085 87 28 3O 0800 0017 0001 060

#2 003 005 879 28 3y 0600 0017 0001 0.651

31 003 005 881 28 3597 060 0017 0001 0651

09 003 005 883 28 3607 0600 0017 0001 0652

38 003 005 884 28 3897 0600 0017 0001 0653

307 003 005 886 28 3597 0600 0017 0001 0654

0.46.

045
045

044
043

.0 43
042
" 042
0.41
0.41
041
040
000

043
-0.43

043
042

042
042

041

041
044
0:40
0.40

000

14.81
14.86
14,91
14.96

1501
15.01
1542
1517
15.22
5,27
15:32.
1538:
1543,

‘000

0.00

0.00

0.00.
0:00

0.00

0.00
0:00
0.00

000 -

0.00

0.00

0.00

0,00

10891

10895
- 10898
10902
“090:6:
10009
10943
10916

1092.0

10023

1092:6

1092.9:

10833
10933

218:1
2185

2189
2193
2196

2200

204

2208
212
2216
219

: 2023,
L2227

2227
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30.6

305
303

02
MR

300
299
297
2086

295

294
293.

20
289
288
87
285
284
283
282
281
279
278
277
276
215
273
272
274
279
26.8

266
26:5
264

261
%0
269

256

255
254

253
252
%0
249
248

A7

246

244

243

242

241
%0

23 7
26
235
234
232

.34

0.03
0.03
003
0.03
0.03

003
0.03
0.03
0.03
0.03
0,03
0.03
003
0,03
003
0.03
0.03
0.03

0! 03
003
0.03
003
003

003

0.08

0.05

0.05

:0.05
0.05
0.05
0.05
0.05
0.05

868
890
892
893

895
896.

897
898
899

900

901

802
903

904

905:

906
907

o
909
910
i
912

913
914
915
916

97

918
918

3597
3597
3597

3597

3507
3597

3597
3597
3507
3597
3597
3597
3507

3597

3507

3687
3807
3597

-3597
3597
-3597

3597
3597
3597
3597
3597
3597
3597
3597
3597
3597
3597
3597
3507
3597
3597
3507
3507
3507
3597
3597
3597
3597
3597
3597
3507
3597
3597

3597

3597
3597
3597

3897

3597
3697

3597

3597
3597
3597

3597

3597
3597
3697

0.600

0.600

0.600
0.600
0.600.
0.600

0,600

0.600

0.600 -

0.600
0.600
05600
0:600

0.600°

0.600
0:600
0,600
0:800
0.500

0. 600
0,500
0.600
0.600
0.600
0.600
0.500
0.600
0.600
0.600
0600
0.600
0.600
0.600

0,600
0,600
0.600
0.600
0.600
0:600

0:600-

0600
0.600
0.600
0.600
0.600
0.600

'0.600

0.600
0.600

0.500.
0.600

0.600
0.600
0.600
0.600.
0.600
0.600
0.600
0.600
0.600

0.017
0017
0017
0017
0.017
0017
€017
(017
0017
0.047
0017
0.017
0.017
0017
0.017
0.017

0017

0.097

0017

0017
0.017

0.017
0017
0017:
0017
0.017
0.017
0.017:
0.017
0.017

0.017

0.017
0017

0.017:

0017
0.017
0.017

0017
0017

0017

0.017
0.017
0017
0. 017
0.017
0.017
0017
0017
0.017
0.017
0.017
0017
0017
0.017
0017
0.017
0.017
0.017

0017
0.017

0.017
0017
0.017

{:001

0,001

0.001

0.001

0.001-

0,001

0.001 .
0.001: - Of
0001 - 06
0001 063
0001 0664
0001  0.665
0001 0686
0001 0,667
0001 086
0001 0889
0.001 . 0.669
0.001° O
0.001 067
0001 673
0:001 674
0001 0678
0001 - 0676,
0001 0677
0001 0678
0001 -0679:
0001 0,680
0001 0681
0001 0681
0001 0882
0001 0683
0001 084
0001 0685
0001 0686
0001 0887
0:.001  0:688
0001 0689
0001 0690
0001 0691
0.001 = 0692
0.001  0.693
0001  0:694
0001 0694
0001 0.595
0001  0:598
0001 0897
0001 0698
0001 0699
0001 0700
0001 Q701
0001 0702
0.001 0 703
0001 0704
0001 0705
00 0706
0001 0707
0001 0708
0.001 -0.709
0001 0710
0;001 ‘,0 711
0001 071
0001 0712




e, e

230
229
‘22 8

17 1
17.0
169
16.7
166
16.5
164
16.3
16.1
160
1598
15.7
16.5

0.03

003
0.03:

0.03
0.03

0.03
0.03

0.03

003
003
03
003
003
003
003

003
003
003
0.03
003

003

0.03

003

003
003

0.03
0.03:

0.03
0.03

003:

0.03
0.03

0.03:
0.03,

003
003

083

0.03

0:03.

0.05:

982
953

854.
955.

956
957
958
959

961

962
862
93

965
966

967

968

969
969

470
i

972
073
974
975
976
77
978

0017
0.047
0.017
0.017
¢017
€.017
0017
0.017
0017
0.017

0017

0.017

0017
0017-
0017
0017
0017
0017

0.017

007
0017
0017
0.017
0 017‘

0017
0.017

0.017
0.047:

0017
2.017
0017
0017
0017
0.017
0.017
0017
0.017
0.017
0.017
0017
0.017
0.017
0.017
0.017
0017
0007
0.017
0017
0.017
0.017

0.017-

0017
0017

0.017

0.017

0.017
0017
0,017
0017
0017
0017
0017
0.017:

0.001

0.001

0.001

0.001
0.001
0.001

0.001
0.001

0.001:

0.001

0001
0.00¢
0:00%
0.001

0.001

0:001

0.001
0.001
0.001
0.001
0.001
0.001
0,001

“0.001
0.001
0.001

0.001

0.001
0.001

0.003

0.001
-0.001
0.001

0.001
0.001
0.001
0.001
0.001

0.001

0,001
0.001
0001

0.001
0,001
0.001

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0:001
0.001
0.001
0,00t
0.001
0.001
0.001
0.00"

0.00

0.001
0;001

0.713
0.714
0715
0716
0.717

0.718

0:719
0.720

072t

0722

0723
0724

0.725
072

0.727
0728

0.729

0730

0731
0732

0733

0734
0.735.
0,736
0.737

0:738°

0739
0.740
0.741
0.742
0:742
0743
0.744
0.745
0746
0:747
0.748
0.749
0.750

0751

0.752
0.753
0.754
0.755
0.756
0.757
0758

0.769°
0.760°
0:761

0.762

0763

0.764.
0.765
0.766-
0.767
0.768
0.769:
0.770:
0.771
0773
0.774.
0.775

e




P —

—a e

154

153

147
146
4
14.3
112
141
14.0
138
137
136
135
134
132
131
13.0
129
128
126
125

124
123

122

120{

0.03
0.03
0.03
0.03
0.03
0.03
0.03
003
0.03

003
003

0.03
003

‘003

003

0.03
0.03

0.03

0.03:

0:03
0.03

0. 03"

003
0.03
0.03
0.03
0.03
003
003
003
0.03
0103
003
0.03

0.03
0.03
0,03

005
005

0.05

005
005
005,

1014

1015

1016

1017

1018
1019.
1020

1021

1022
1023

1024

1025
1026
1027
1027
1028
1029
1030
1031
1032

1033 ’

3507
3567
3597

3597

3597

3597

3597
3597

3597

3597

3597
3597
3597
3597
3597

3597

3597

3597
3597
3507
3597
3597

3597

3597
3507
3597
3597
3507
3507
3597

3597
3597
3597
3597

3597
3697

3587

3597
3597
3507
3597
3597
3597
3597

-3597

3597
3597
3597
3597
3597
3597
3597
3597

3567

3597
3597
3507

3597

397
3597
3597

3597

0.600
0.600

-0:600-
0600

0.600

0.600

0.600
0.600
0:600.
0,600
0:600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0600
0.600
0.600

0.600.

0.600

0.600

0.600
0.600
0.600
0.600
0.600
0.660
0600
0.600
0.600
0.600
0.600
0600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0.600
0,600
0.600

0.600
0.600
0.600

0.600

0.600
0.600

0.600.

0600

0.017
0.047
0.7

0017

0017
0017

oot
0017
0017

0017

0017
0017’

0017
0017

0017

0017

007

0017
0017
0017
0017
0017
0.017
0017
017
0017
0.017
0017
0.017
0.017
0.017
0017

0017
0017
0017

0.017
0017
0017

0017

0.017
0.017
0.017
0017
0017
0017

0.017

0017
0017
0017
0017
0.017
0017
0017
0017
0017
0017
0.017
0017
0.017
0017
0.017
0.017

0.001
-0.001
0.001

0.001
0.001
0.001
0:001
0.001
0.004

0.001
0.001

0:.001

0.001

0.001
0.001
0'001
0.001
0.001
0.001
0,001
0.001
0.001
001
0.001

0.001
0.001

0.001
0.001

0.001

0.001

0.001
0.001
0.001:

0:001

0,001

0:007

0:001

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0,001
0.0
0001
0.001
0:001
0.001
0.001
0.001
0.001
0.001
0.00

0.001

0.001

0,001

0:001
0.001
0.001
0.001

0.776

0777

0.778
0.779

0,780
0.781

0.782 -

0783
0.784-

0.785:

0.786-
0787

0.788
0.789

“0.790

0.791
0.792
0793

0794

0.795
0796
0.797
0798
0799
0.800- -

0,801
0802

0.803
0.804

0805
0:807

0.808

0. 809

0810
0:811

0812

0813
0814
0.81%

0816

0817
0818

0819

0.820
0:821
0.622
0:823
0.824
0.826
0.827
0828
0829
0:830
0.831
0.832
0833

0.834

0:835
0.836
0.837

0438
0.830

0:840




0.03
0.03
6.03
0.03
0.03
0.03
003

0,03

0.03

0.03

0.03

0.03
003

0.03

0.03

0.03

0.03

0.03
0.03

0.03.
0.03
0.03
0.03:

0,03

0:03
0.03
003
003
003
0.03
0.03
0:03

003

003
0.03
0.03
0.03

0.03
0.03.
003
0.03.
'0.03

0.03

003
0.03

0.03
0.03
0.03

0.03
0.03
0,03
0.03
003
0.03
0.03
0.03
003
0.03
0.03
0.03

0,05

005
0.05

0.05

0:05

005
0.05

0.05
0.05
0.05
0.05
0.05
005
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0:08
0.05
0.05
0.06
0.05
0.05
005

0.05

005

0. 05
0.05
0.05:

1065

1065
1066
1067
1087

1068
1068

1069
1069
1070
1070
1071
1071
1072

072

1073
1073
1074
1074
1075
1075
1076

1076

1077

1077+
1078

1079
1079
1080
‘1080
1081
1081
1081
1082

1082
1083

1083
1084
1084
1084
1085
1085
1086
1086
1086
1087
1087
1088
1088
1088
1089
1089
1090
1090
1090
1091
1091

1091

1082
1092

1092

1093

3597
3597
3597
3507
3597

3597
3597°
3587

3997
3597

307
3697
3507

3597

3597

3597

3507

3507
3597
3597
3507
3597
3507
3597
3597

3597

3597
3597
3597

3597
3587

3507

3597

3597

3597
3507

3597
3597

3597

3597

3697
.3897
-3597

3597
3597
3597
3597
3597
3507
3597
3597
3507
3597
3597
3597
3507
3507
3587

3597

3597

397

397

3507

0:600

0.600
0.600

0:600.
0.600
0:600
0:600

0.600
0.600
0:600
0.600
0.600
0.600
0:600
0.600
0,600
0:600
0:600
0.600
0:600
0:600
0600
0.600
0.600
0,600

0,600
0.600

0.600

0600

0600

0.600°

0.600

0600

0.600
0.600

0.600-

0:600.

0.600
0:600

0.600
0.500
0.600
0.600
0.600
0.600
0.600
0600
0.600
0.600
0.600

0.800

0.600
0.600

0:600

0600
0600
0.600
0.600
0.600
0600
0:600
0.800
0600

0.017
0.017
0.017
0.07
0017
0917
0.017
0017
0017
0,017

0017

0017

0017
0017
0,017
0017
0017
0017

0017

0017

0.017
0017,
0017
0017
0017
0.017
¢.017
c017
0.017
0.017
0.017
0,017
0017

0017

0.017

0017

0017
0017

0017

0017

0.017

0,017
0.017
0017

0.017-

0.017

0017

0.017
2.017
0.017-
0.017
0:017
0.017
0.017
0.017
0.017
0.017
0.017
0.017

0017

0.017
0017
0,017

0.001

0,004

0001
0,001

-0.001

0:001

0:01
0.001
0.001

0,001

0.001

0.001

0.001
0.001

0.001
0,001
0.001
0.001
0.001
0.001
0.001

0,001
0.001 -

0.001
0.001

0.001

0.001

0.001

0.001

0.001
0:001
0001
0.001

0001
0.001

0.001.

0.001
0.001
0.001

0.001

0.001
0.001
0.001
0.001
0.001
0'001
0,001

10.001

0:001

0.001
0,001
0.001

0.001
0001
0.001

0.001
0,001

0,001
0.001

0.001

0.001
0.001
0.001

0:841
0.843
0844
0845

0.846

0.847

0848
0.849
0850

0.851

0.852°
‘0:853
0.854
0.855°
0857
0.858

0:85¢;

0.860.

0851
0862
0863

0:854
0.865

0.866
0867
0.868

0,869
0871
0.872

0:873
0874 -

0.875

0.876

0877

0878
0.879
0.880

0.881

0.883.
0:884.
0.885

0.886

0.887
0:888.

0.889
0.890
0.891

0.892.

0.893

0.895
0.896

0.897
0.898
0:899
0.900
0.801
0.902
0903
0.904
0805

0.907

0.908
0.909




I o e

ORI

e,

[——

02 0
03 - 003
00 0.03

0.05
(.05
0.05

'ACTOR OF SAFETY:

'FSskin -FStip -

FSup

1003

1003 -
4093

FSweight

28
28
28

30 30

RUSULTS:;
Qd:sk. Qtip
-kip  <kip

40

Qd_alw
-kip

Z0

Qu_sk
-kip

3597
3587
3597

Weight: -
-kip

0.600. 0017

0600 0047
0600 COV7

Qu_alw
- kip,

0.001

0.0M
0.000°

Qneg
- Kip.

0.910.
0811
0:911

Qd_work FSwork

<kip

2806 8036

364.4

207.3

185

50.6

0.0

2000 5.5
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LATERAL ANALYSIS QUTPUT DATA (FREE HEAD)

ALLPILE Version 3.2E -

<Smgle P:]é Analysns> '

Pile Length =36- ft

*Point-of Fixity:

Point of zéro défléction:. vt =0, at'z=19.5- ft from.pile top

Lateéral Stiffness, based on: Zero, deflection = 1.3- kip/ft
Point of zero slope, St= 0 atz= 23.8+ft from pile fop
Lateral Stlaness ‘based on zero'slope = 1:1- kip/ft

* Depth-ys. Deflection, Moment, Shear, & Resistance in Single Pile:
z-Deépth from pile head

yt-Pile deflection

‘St~ Deflection slope

‘M- Monient in pile shaft
P - Shear force:in pile-s shaft

R = Seil Reaghon between soils:and pile

Vertical load at head= 200~ kip

Lateral load at head = 25- kip

z 3 M P R

&  -in kipft  -kip  -lb/ft

0.0 0936 0.0 2640 1284.00
0.4 0906 = 94 2590 '1416;00
0.7 0.876 . 187  24.00 1536.00
1.1 0847 277 2340  1656.00
1.4 0817 365 2280 1788.00
1.8 0788 451 2210 1920.00°
2.2 0759 534 2140  2040.00
2.5 0.730. 614 2060 2172.00
29 0701 692  19:80  2304.00:
32 0673 767 19.00  2424.00:
3.6 0.645. 842 1810  2532.00
4.0 0618 908 1720  2604.00
43 0591 967 1620  2676.00
4.7 0.564 1033 1520 2736.00
50 0538 1092 1430 2796.00
5.4 0512 1142 1320  2856.00
58 0487 1192  12.20  2904.00
6.1 0463 1242 .10 295200
6.5 0439 1283 10,10  3000.00
6.8 0415 1317 898  3048.00
72 0:392° 1350 788  3084.00
7.6 0.370. 1383 676  3108.00
79 0349 1408 564 3144.00
83 0328 1433 450 316800
3.6 0,308 1450 336  3180.00
90 0.288 1458 221  3204.00
94 0270 1475 1.05  3216.00
9.7 0252 1475 009  3132.00
101 0.234. M7S 102 2064.00
104 0217 1475, -176  2016.00

J‘o‘b No. 05770-3
Enclosure "E-8"
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R,

i

S

103

112

1.5,
11.9
12.2:
12.6:
13.0
13.3
13.7
14.0
144
14.8
15.1
15:5
158
16:2
16.6
16.9
17.3
17:6
18.0
184
187
191
19.4
19.8
20.2
20.5
20.9
212
216
220
27

23.0

234

238

24.1
245

24.8
'25.2

256
259
263
26.6
27.0
27.4
27.7
28.1
28.4
28.8
29.2
29.5
29.9
30.2
30.6
31.0
313
317
320
324
328
33.1

335

0:201

0.186.
0171

0.157
0.144
0.131
0.119
0.108
0.097
0.087
0.078
0.069
0.061
(.053
0.046.
0,039
0.033
0.027
0.022:
0,018
0.006
0.003
0.000

:0.002:

0.004
-0.006:
-0.007
.009

0:010-
20.011.

-0.011
£0.011
0.012
-0.012
0011
2:011
-0:011
0.010
-0.010
-0.010
-0.009
-0.009
0:008
-0:008
-0.007
-0,007
-0.006
0005
-0.005
-0,004
-0.004
-0.003
-0:003
-0.003
-0.002
-0.002
-0.00
-0.001
-0.001
0.000
0.000:

-2:48
'3: ] 7
-3.8%
-4.51
-5.16
578
-6.38
=6.97
-7.53
-8.08
-8.60
-9.11
9.59

~10:.10

-10,50:
-10.90
-1130
-11.70
-12.00
1240

1270

<1290
-13:20
-13.40
<13:50
-13.50
-13:20
-12:80
=12.40
-12:00
-11.50
-11.00
-10.50
-10.00
',9;52
9.01
-8.50
-7.99
-7.48
-6.97
-6.46
-5.93
«5.41
-4.90
-4,40
-3.91
-3.43
=2.96
-2.50
-2.05
<1.62
-1.20
-0.80
-0.41
-0.10
0.12
0.32
0.49

-.0.64

0.76
0.86
0.92
095
0.96

1968.00

1908.00
1860.00
1812:00
1752.00
1704.00
1656.00
1596.00
1536.00
1488.00
1428.00
1368.00
1320.00
1260.00.
1197.60
1136.40
1074.00
1009:20

942.00

§70.00
793.20
769:20
612:00
48720
248.40
-416.40
-996.00
-1124.40
-1212.00
-1284.00
-1332.00.
-1368.00.
-1392.00
-1404.00
-1416.00
-1428.00.
-1428:00
-1416.00-
-1404:00
-1404.00
-1476.00
-1452:00
-1428.00
-1404.00
-1380:00
-1356.00
-1320.00
-1284.00
-1260,00
-1224.00
-1183:20
-1144:80
-1104.00
-1062.00
+649:20
-585.60
-517.20
-446.40
-373.20
-297.60
-218.40
-135.60
-51.48
36,24




et

338 Q000 -1.2 093 127.20

342 0001 09 086 222.00
346 0001 06 077 32040

349 0002 04 063 42240
353 - 0.002 -02 046  529.20
35.6 0002 0.0 0.00  639.60
360 0003 00 0.00 75600

* Lateral load vs: yt, & Max. Moment in Single Pile:
P:- Lateral Load at pile-head

¥t - Pile-déflection

Mrmax - Maxinum moment.in pile:shaft

St - Topslope

Smax - Maximum stress in pile shaft

Vertical Joad ,at,pi[e't°p,= 200- kip

P ¥ Mmax. St Srhiax
Sdp i kiRt -infin - 162

3.1 0017 96 2A4E4 587.00
63 0063 238  -72BE-4 714.00
125. 0233 587 . -22E-3 1030.00
188 0509 992  -41E3 1390.00
250 0936 1475 -69E:3 1830.00
313 2420 2617 <1.5E2 '2860.00
375 6850 4842 -3:3E-2 4850.00

END

e
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Job No. 05770-3
Enclosure"E-11"

LATERAL ANALYSIS OUTPUT DATA (FIXED HEAD)

ALLPILE Version 3.2E -

<Single Piié~'Analysis_>-'
Pile Length=36-ft:

*Point of Fixity: ,

Point of zero deflection: yt=0, atz=25.3- ft from piletop
Lateral Stiffness based on zero defléction = 1.8- kip/ft
Point of zeto slope, St =0, at’z =293 ft from pile top
Lateral Stiffness based on zero slope = 1:5-kip/ft

* Depth vs. Deflection, Moment, Shear, & Resistarice’in Single:Pil¢:
2 -Depth from pile head

“yt- Pile deflection
St~ Deflection:slope
M~ Moment in pile shaft

P.- Shear force in pile shaft

R - Soil Reaction betwieen soils nd pile

“Vertical load at head = 200~ kip

Lateral 164d at head = 45: kip

z " Mo_P R
-t -in kipR -kip -/t

00 6728 -3158 4500 140400
04 0727 -3000 4450  1512.00

0.7 0:725  -284.2° 4390  1620.00
11 0721  -2633 4330  1740.00
14 0717 -252:5 4270  1848.00
1.8 0711 -2375 42.00. 1968.00
22 0704 -2225 41200 2076.00
25 0.696: -20735 4050 - 2196.00
29 0.687 -1925 3970  2316:00
3.2 0.677 -1783 38.80  2424:.00
3.6 0.666: -1642. 3790  2544.00
4.0 0.655  -1508. 37.00 2652.00
4.3 0:642 -1375 36.00 2748.00
47 0:630.  -1242 3500 2844.00
50 0616 <1117 3400  2928.00
5.4 0.602 992 3290 3012:00
58 0588 875 3180  3096:00
6.1 0.573. - -76.1  30.70. 3180.00
6.5 0558  -65.0 29.50  3252.00
6.8 0.542 -543. 2830 3324.00
7.2 0.527 441 - 2710 3396.00
7.6 0511 -343 2590  3468.00.
79 0:495  2249: 2460 3528.00
8.3 0478 160 2330  3588.00
86 0462  -7:6. 22,00 3648.00
9.0 0.446, .04 2070 3696.00
94 0429 79 1940  3744.00
9.7 D413 148 1800  3696.00
101 0397 214 1690 246000
104 0381 276 1600 242400
10.8 0365 335 1520  2400.00




e, R

ir.2
1.5
11.9
12.2
12.6
13.0
133
13.7

14.0

144
148
15,1

155
158,
16:6

169
17:3:

176
180
184
18.7
19.1
19.4
19.8
20.2
2055
20.9
212
21.6
22:0
223
22.7
23.0

23.4.

238
24,1
24.5
24.8
25.2
75.6
259
26.3
26.6
27.0

21.4

217

281

28.4
28.8
292

295,

29.9

302

30:6
310
313
317
320
324
32.8
33.1
335
33.8

0349
0333

0318

0.303
0.288
0273
0259
0245,

0231

0217
0.204
0.192

D179,

0.156
0.145
0.134
0.124
0.114
0.104
0.095
0.087
0:079
0.071
0.063
0:056
0.050
0.044
0.038
0.033
0.028;
0.024
0.020
0:016
0.013
0.009
0.007

0.004

£0.002

0.000

40.001
-0:003
-0.004
-0.005
0:006
-0.006
-0.007
20.007
-0:007
20.007
'0-007

-0.007
0:007
-0.006
20.006
-0.006
-0.005
-0.005,
-0.005
-0:004
-0.004
<0003

39.1

443
4933
53.9

583
623
662
69.7
T72:8
75.8
785
809
83.1
85.0
86.7
883
89.2
90.0
90.8
91.7
91.7
91.7

917 .

91.7
90.8
90.0
89.2
88.3

86.7

85.0

77.6-

747

717

68.3
64.9
61.3

57.6:
538

49.8.
46.0
423
38.8
353
289
25.9
23.1.
20.5
18.0
15.8
13.6
11.7
9.8
8.2
6.8
5.5
44
34
2.6
19
1.3
0.9

14.30
13:50
12.60
180
11:00
10:20
9.46
8.69
795
7.21
6:50
5.79
5.10
443
377
3.13
2.51
1.90
130
0.73
017
-0.38
-oqo .
-1.41
-1.90.
-2.58
<343
425
-5.03
-5.78
6,49
<7.16
-7.80
-8.39
8.94
-9.44
-990:

-10.30.

-10:60

+10:90

-10.80
-10.50
-10,20
9.77
-9:36:
-8.92
<847
-8.01
-7.54
-7.08
«6.60
-6.13
-5.67
-5.20
472
425
-3.79
-3.34
-2.90
248
-2.08
-1.71
-1.36
-1.05

2364.00:
2328.00
2292:00.
2256.00
2208.00
217200
2136.00
2100:00
2052.00
2016.00
1980.00
1932.00
1:884.00
1848.00
1800.00
1764.00
1716,00
1668.00
1620.00
1572.00
1536.00
1488.00
'1449.00
1380.00
1332.00°
2424.00
2328.00
2220:00°
2124.00

2028:00

1920.00°
1812.00.
1704:00.
1584.00
1464.00
1332:00
1191.60
102720
817.20
451.20°
2734.40
933.60
-1052:40
-1134:00-
-1192.8¢:
-1236.00
-1272:00
<1284.00
-1296.00
-1308.00.
-1308.00.
-1308.00
~1296.00
-1308.00
-1308.00
-1296.00
-1272.00
-1248.00.
-1196.40
-1138:80
-1072:80
-997.20
-912.00
-819.60




342 0003 0.6 077 | -720.00
346 -0002 03 053 61200
349 0002 02 033 -496.80
353 -0.001 0. .18 -375.60
356 0001 0.0 000  -247.20
360 0000 0.0 0.00  -111.68.

* Lateral load vs. yt, & Max. Moment iri-Single Pile:

P~ Lateral Load-at pile head

yt- Pile:deflection. _
Mmax - Maximumn moment in pile:shaft

St - Top slope

‘Smax - Makimum stréss in pile shaft
Vertical load:at pile top = 200- kip

| 4 W Mmax = St. Smax
-kip - .-in kipft -infin -To/n2

5.6 0013 =211 2.0E-19: £90.00
13 - 0050 - -51.7 - -1.6E-18:964.00

225 0189 -126.7  6.4E-18 1640.00

338 0414 2150 -6.4E-182440.00

450 0728  -3158 2.6E-17 3340.00

563 1.520. -48%:3 00E+0 -4890.00:
675 3760 -792.5 - D.0E+0 7630.00

END
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APPENDIX "E"
SUBGRADE REACTION COEFFICENTS



£002-200Z "Paniasay siybla fIy-au) FHD 1A paid-AQ pawiweiBosd
. . 0

“uoynqUISIP. Ssels spaeebiaisep Uo peseg o

16°€9Z. EY'2oe S9'L9Z 61092 72'982 €0'%52 08C5T (91) .1 [E3IE )\ BDBIBAY
00°0e [ ooz 005k 00°0F 00'S" 00'c Foot (U} WipIAA Buiood
z5'8p 19882 9558 [60°9E. LEQ MO g 069 Toie 0vl 0705 F)
999 BE22 ¥E'€8 00°06 1220 ME:'d 00k 00 ek 0'0¥ 2
og'op B6ELLZ Trees 0005 8.0 Mo g o'sh 0'89 Tooe 0°0% 9.
9g9'9v 6€LLT. YE'ER 00°0S 080 ITCR 0'sk 0'0EL 0°0¢. 0’92 3
€265 L96CE LG'E6 LE'Gh S8°0 MO d o'ey o'zl oLk 052 v
ozile 1872ET re E£'ST €0’} MO 'd 0'l8 02zl o8 002 €
ez Zh'€he 86°C 00°0¢. se'l 028 loogt, 06 00} z
lesiLe. £S6PC 85°€ v6'9e 189t 058 GRS 09 0t b
(o) v sy wra (%) (s0d) N 1)
. ; Kjisus . 12 , SR ung , e
s 1 ot am_wm_,mn_m_; 09(tpy) No .UNN_NHW juajuog auid | BB MU Bﬂw_m_ %m_h_ uidaq “oN 4efe]
0c) sleul] INoyim 1o ypm siojduwles Joj 10)oe) UDIPBLOD=5D
, o £ () (eoeuns punoib aacqe Yibus)) YBus| dn yons poy="D
N30 75 30 N0 = P(IN) GL'L 10}08} UCHIALCH JBlBWEIP sjoyaiog="0
: , ¥l Jojoe) UOHOBLI0D ,.m_wv ones ABisua puwweH=9y
poulsw (zg61) SSHPI B PRRS 1ojoe} UoioaLIod Yideg="0
0 T WD Palolg v 0 UGHEIS[a00Y WALIKEN
14 (i) M5) Buriog V'L apnjiubey paredionuy
L~ i2insepug| 50/60/80 ‘@1eq ‘Bjuiopjed ‘Ansnpul Jo AED ‘saug Agxig Lis[ -uonedso
Z-d "ON bunog| €-02£50 “ON qof ~ Ruedwog |eyysnpu| @yl - DIL]  A9eloid
SjuSIoIYe07) uolioeay apelbang jeisie] pue [BolUaA
JS—- [ —— I — - o —— “ L‘ ! |




APPENDIX "G"
SEISMIC DATA -



Enclosure."G-1"
Job Ne.05770-3

FAULT TABLE

Abbreviated
Fault Name

Closest
Distance (mi)

Fault
Area (cm2)

Maximum

Slip Rate.
(mm/year)

WHITTIER

5.70x102

Magnitude
63

PUENTE HILLS THRUST SYSTEM

3.0

- 2.46x10'%

71

13

SAN JOSE

7.8

_2.60x10!%

64

0.6

ELYSIAN PARK THRUST

9.0

8.2x10"2

7.1

17

SIERRA MADRE

10.0

| 1.03x10%

7.2

06

11.0

| 2.99x101*

6.7

04

CLAMSHELL-SAWPIT

11.5

2:4x1012

6.6

06

CHINO-CENTRAL AVE, (Elsinore)

12.0

476x101%

6.7

120

CUCAMONGA

16.0

| s.04x30m

6.9

05

- [VERDUGO

165

520x10" |

60 |

10

HOLLYWQOOD

13:.0.

| 2.38x102

. 64

3.0

ELSINORE-Glen Tvy

540%1012 |

6.8

3.0

INEWPORT-INGLEWOOD (L4 Basin)

19.0

8.58x 10"

2.1

20

SAN JOAQUIN HILLS THRUST

210

2.5x10 12

67

0.6

PALOS VERDES

260

| 1.25x10"

73

SANTA MONICA

27.0

3.64%1012

6.7

1.0

SAN JACINTO-San Bernardino

29.0

5.40x102 |

6.7

1.5

SAN GABRIEL

290

9.36x10"

o]
L

7.

0.6

SAN ANDREAS - Mojave

1.24x107

1.5
i

50

NORTHRIDGE

320

6’.’82:(1.0”

74

’ 40

CLEGHORN

350

| 3.25x1012

1.0

NORTH FRONTAL FAULT ZONE (West)

45,0

| 9.18x101

72 .

50

HELENDALE - §. LOCKHARDT

1.26x10"

73

1.5

LENWOOD-LOCKHART-OLD WOMAN SPRGS |

| 77.0

1.89x1012

7.5

5.0









