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®
mg MEMORANDUM

To: Ruta K. Thomas, Project Manager

From: George J. Burwasser, Senior Scientist II, Professional Geologist 7151
CC:

Date: April 25, 2008

Re: FINAL Geotechnical Technical Memo — Bella Terra It Mixed Use Development EIR —
Project Number 0D2138300

I.  Project Description

The proposed project consists of a General Plan Amendment (GPA) and Zoning Text Amendment
(ZTA) that would facilitate the development of a mixed-use project.

In particular, the General Plan would be amended as follows:

m Allow horizontally integrated mixed-use in addition to the currently allowed vertical mixed-
use.

m Increase the allowable residential density from the currently allowed 25 dwelling units per
acre (du/acre) up to a maximum 45 du/acre (with limitations specified below).

m Increase the allowable commercial floor area ratio (FAR) from the current 0.5 to a
maximum 0.6 commercial FAR (with limitations specified below).

m Increase the allowable total building FAR from the current 1.5 to 1.75 maximum FAR.

m Increase the maximum number of stories from the currently allowed maximum of four
stories to six stories on a majority of the project site, up to a maximum of ten stories on a
portion of the site.

The proposed General Plan designation would be CR-F2-sp-mu (F14). The newly established
F14 FAR category would specify an overall maximum total mixed use building area FAR of 1.75.
The maximum commercial development and residential density would be limited to one of the
following development combinations, not both, on the project site. These two new General Plan
development potential combinations will be established in both the Land Use Density and
Intensity Schedule and General Plan Subarea 5a:

1. Maximum total building area floor area ratio of 1.75, commercial FAR of 0.2, and 45 units per net
acre (representing an overall square footage increase of 172,606, a decrease in commercial only
building area of 207,128 square feet (sf), and an increase of 317 residential units); or

2. Maximum total building area floor area ratio of 1.75, commercial FAR of 0.6, and 34 units per net
acre (representing an overall square footage increase of 172,606, an increase in commercial only
building area of 69,042 sf, and an increase of 142 units).



Both of these potential development combinations result in a maximum total building area floor
area ratio of 1.75 or 1,208,245 sf of total commercial and residential development.

The associated ZTA would amend SP-13 to allow residential uses and establish residential
design and development standards. In addition, the development standards for commercial
uses, including but not limited to parking, setbacks, and building height will be evaluated within
the Specific Plan.

Conceptual Plan

For analysis purposes, two conceptual plans have been developed in compliance with the
proposed GPA and ZTA. Presently, these conceptual plans would consist of either additional
residential units or a hotel, up to a maximum of ten stores in height, on the northern portion of
the project site. As a result, there are two potential development scenarios that will be analyzed:
1) Village Option A—Additional Residential Units; or 2) Village Option B—Hotel. The following
discussion presents the development options (collectively referred to as the “Conceptual Plan”)
that could occur under adoption of the proposed GPA and ZTA. Worth noting is that the
Conceptual Plan options that are discussed below fall under the limitations identified for the
proposed project GPA and ZTA, therefore, the numbers of dwelling units and overall square
footage are less than that of the proposed project. Table 1 presents the maximum development
potential under each scenario.

Table 1: Conceptual Plan Development Scenarios

. : Retail Hotel
Development Options Residential Com ial s Total SF
Village Option A—Additional Residential (Sgg Sé‘s 136.910 st 0 117173
Units sf’) ’ D
538 du
Village Option B—Hotel (747,126 136,910 sf (;gg ’1°3°7ms?) 1,117,173 sf
sf) ’

These options represent the overall development scenarios that could occur under the proposed project;
however, only one scenario would ultimately be developed.

1. Village Option A—Additional Residential Units

Village Option A is a 1,117,173 sf horizontal and vertical mixed use residential and commercial
development. The residential component of this option would consist of approximately 700 units
at a density of 45 units per net acre. A majority of the development would be located in building
blocks ranging in height from four to six stories; however, a portion of the residential
development would be permitted up to ten stories in height, located on the northern portion of
the project site, within Blocks 5a and 5b. The commercial component of this plan would consist
of approximately 136,910 sf of retail uses.

Page 2 of 12



2. Village Option B—Hotel

Development permitted under Village Option B would also permit 1,117,173 sf horizontal and
vertical mixed use residential and commercial development. However, this option would have
reduced residential uses in favor of increased commercial uses. Specifically, the residential
component would consist of approximately 538 units (approximately 162 fewer than Option A) at
a density of 34 units per net acre. The commercial component would include approximately
136,910 sf of retail uses and a 162-room hotel (233,137 sf). For purposes of the analysis, the
hotel uses are counted towards commercial uses, which would increase the total to
approximately 370,047 sf, which is more than double that proposed under Option A. The hotel
development would be up to ten stories in height, and would be located on the northern portion
of the project site, within either Block 5a or 5b.

Development Characteristics

Both options have similar characteristics that can be applied consistently throughout the
Conceptual Plan. For example, both options would have a similar mix of residential units that
consist of approximately five percent studio units, 30 percent one-bedroom units, 55 percent
two-bedroom units, and 10 percent three-bedroom units.

Similarly, potential businesses under the Conceptual Plans are anticipated to include a market
and general retail stores. Based on a retail employment factor of 3.0 employees per 1,000 sf,
the retail commercial component of each development scenario would generate approximately
411 new full-time employment positions. In addition, Village Option B would include 162 hotel
rooms. It is expected that the hotel would include typical amenities such as meeting rooms, a
café restaurant, swimming pool, open space, fitness center and spa. Based on a hotel
employment factor of 0.80 employees per room, Village Option B would generate an additional
130 employees. Therefore, depending on the development option, the increase in employment
would range between approximately 411 and 541 new jobs.

ll. Geotechnical Report Peer Review

Introduction

The City of Huntington Beach is preparing an Environmental Impact Report (EIR) for the Bella Terra il
Project. The City has requested a geotechnical background report including peer review of the
geotechnical report provided by the project applicant and explanation of other sources of information
to be used in the preparation of the Geology and Soils section of the EIR. Comments in the following
sections of this memo focus on the applicability of the document sources, rather than on detailed
construction specifications.

Reports of geotechnical investigations are prepared routinely for proposed new developments
throughout Califomia to ensure that earthwork and structural designs address the soil and seismic
conditions affecting the site of the proposed development. Such site-specific reports are required by
most jurisdictions as part of a project application approval process. Generally the reports are titled
‘Preliminary,’ in that the project design may remain mutable, and are intended to be supplemented
with other detailed investigations at the time of foundation construction. The level of detail in the
reports may vary considerably, depending on the reports’ intended use: a report submitted at the plan
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check stage to demonstrate project feasibility would not be expected to contain the same detail as
the report used to engineer the final design of a structure’s foundation. The use of geotechnical
reports in the preparation of California Environmental Quality Act (CEQA) documents provides part of
the technical basis for assessing geologic impacts of, and on, proposed development. Rarely are
they the sole documentation on which the geologic impact analysis rests. More commonly, as is the
case for the Bella Terra Il EIR, they are used in context with other published and unpublished
material, personal interviews, and site inspections to provide sufficient information to allow informed
decisions regarding the probable geologic consequences of approving a project.

Major Sources of Information

Peer-reviewed geotechnical report  Updated Geotechnical Investigation
(GPI 2002 Report) Proposed The Center at Beach
Edinger Avenue West of Beach Boulevard
Huntington Beach, California,

prepared for The Ezralow Company
23622 Calabasas Road, Suite 100
Calabasas, California 91302-1549,

prepared by James E. Harris, IV, GE 2100
Christopher L. Magdoska, PE 62173
Geotechnical Professionals, inc.
7536 Corporate Avenue
Cypress, California 90630

Project No. 1588.71
March 19, 2002.

Huntington Beach, City of. 1996. The City of Huntington Beach General Plan, Environmental
Hazards Element. Adopted May 13.

State of California. 2007 California Code of Regulations, Title 24, Part 2: the California Building Code
(CBC). Effective January 2008.

Huntington Beach, City of. 2007. The City of Huntington Beach Municipal Code, Title 17,
Chapter 17.04, Building Code. Adopted December 3.

Huntington Beach, City of. 2003. The City of Huntington Beach Municipal Code, Title 17,
Chapter 17.05, Grading and Excavation Code. Adopted November 3.

California Public Resources Code, Division 2, “Geology, Mines, and Mining,” Chapter 7.5
“Earthquake Fault Zones,” Sections 2621 through 2630: Alquist-Priolo Earthquake Fault Zoning Act.
Signed into law December, 22 1972, most recently amended October 7, 1997.

California Geological Survey. 1997. CGS Special Publication 117, Guidelines for Evaluating and
Mitigating Seismic Hazards in California.
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California Geological Survey. 2007. CGS Special Publication 42, Fault-Rupture Hazard Zones in
California, Alquist-Priolo Earthquake Fault Zoning Act with index to Earthquake Fault Zones Maps.
2007, 11" revision available in electronic version only.

GPI 2002 Report

In general, the geotechnical report is well organised and is understandable to the technical reader.
The onsite data collection and laboratory testing follow approved methods: the results are presented
in text form, as well as tabular/graphically (highly recommended).

The project proposed at the time the GPI 2002 Report was prepared consisted of one- and two-
storey, wood and masonry, retail structures with slab-on-grade floors and a four-storey cast-in-place
concrete parking structure. The currently proposed project occupies the same parcel as the
previously proposed project, making it possible to use much of the descriptive information from the
subsurface investigations in the EIR for the currently proposed project. The design parameters of the
foundations would need to be updated prior to construction, but the observations and test results
remain valid.

The ground surface and subsurface soils conditions are the same today as they were in 2002: a
relatively flat, mostly paved site underlain by 2 to 12 feet of fill and 40 to 60 feet of layered organic
silts and clays, soft to stiff clays, compressible peat, silty sands, and loose to dense sands. The
elevation of the water table at the time of the 2002 investigations was between 5 and 13 feet below
the existing ground surface (bgs): it may be different today, but, because of the caving conditions of
the loose sands identified in the GP1 2002 Report, a shallow water table would be assumed for the
purposes of the EIR.

The General Conclusions and Recommendations of the GPI 2002 Report contain useful information
about the soils encountered during the subsurface investigations. More detailed information about
the geologic conditions is presented in subsections on settlement, strong ground motion, liquefaction,
earthwork, shallow foundations, pile foundations, etc. Although the above-ground portions of the
currently proposed project and the previously proposed project are substantially different, both
contain pile-supported foundations. The sections of the GPI 2002 Report on pile driving and pile
foundation design are of particular interest and remain useful for the purposes of the EIR. The
seismic design parameters based on the1997 Uniform Building Code has been rendered irrelevant
by the implementation of the 2007 Califomia Building Code (effective January 1, 2008): this situation
would be explained in the EIR and the current parameters presented.

The GPI 2002 Report is valuable for its onsite observations and laboratory testing data. Regional
and local information and updates of the regulatory environment are available from other sources
described below. No further geotechnical information is needed from the Applicant to complete the
EIR on the currently proposed project.

Huntington Beach General Plan, Environmental Hazards Element

The 1996 Environmental Hazards Element contains clear, concise descriptions of regional and local
geologic, soils, and seismic conditions; a valuable set of graphics (Figures EH-1 through EH-13)
indicating areas of the City subject to various geotechnical conditions; and an comprehensive
statement of policies allowing the City to reduce, eliminate, or avoid risks to public safety arising from
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those conditions. With this Element adopted, the City has established its basis of authority for
requiring investigation and, if necessary, mitigation of geotechnical hazards that could threaten
proposed developments. For informational purposes, it would be useful to have a copy of
Appendix A, the 1974 City of Huntington Beach Seismic Safety Element. Otherwise, no further
geotechnical information is needed from the City to complete the EIR on the currently proposed
project.

Cailifornia Building Code

Until January 1, 2008, the Califoria Building Code (CBC) was based on the then-current Uniform
Building Code and contained Additions, Amendments and Repeals specific to building conditions and
structural requirements in the State of California. The 2007 CBC, effective January 1, 2008, is based
on the current (2006) International Building Code and contains prominent enhancement of the
sections dealing with fire safety, equal access for disabled persons, and environmentally friendly
construction. Each jurisdiction in the state may adopt its own building code based on the 2007 CBC,
but local codes, at a minimum, must meet all state standards and enforce the regulations of the 2007
CBC beginning January 1, 2008.

Huntington Beach Municipal Code

The City has adopted the 2007 CBC as the basis for its Building Code (Municipal Code Title 17,
Chapter 17.04) through Ordinance No. 3789, adopted December 3,2007. Additionally, the City
already has Municipal Code Title 17, Chapter 17.05, the Grading and Excavation Code, adopted
November 3, 2003 through Ordinance No. 3621. These two codes stipulate the requirements for
proposed new development in the City to address geotechnical issues, including all aspects of
geologic and engineering site investigation, seismic-resistance foundation and building design, slope
and soil stability, erosion and sediment control, and dewatering and drainage. With this regulatory
framework in place, the City has the authority to enforce the General Plan policies protecting the
public from geotechnical hazards associated with proposed development.

California Public Resources Code

The Alquist-Priolo Earthquake Fault Zoning Act, California Public Resources Code, Division 2,
“Geology, Mines, and Mining,” Chapter 7.5 “Earthquake Fault Zones,” Sections 2621 through 2630
was signed into law December 22, 1972, and most recently amended October7,1997. The
legislation protects the population of California from the effects of fault-line ground-surface rupture.
This State Geologist delineates Earthquake Fault Zones around active and potentially active faults to
reduce fault rupture risks to structures intended for human occupancy. The Act provides for special
seismic design considerations if developments are planned in areas adjacent to active or potentially
active faults. The Newport-Inglewood fault is in an Earthquake Fault Zone. Branches of the fault
pass through the City and are identified in Figure EH-5 of the 1996 Environmental Hazards Element,
together with the types of investigation considered appropriate for each category of fault examined by
the City’s consultant for preparation of the 1974 Seismic Safety Element. The City’s designations
pre-date the state’s current (1986) Earthquake Fault Zones, but are not abrogated by them.
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Cadlifornia Geological Survey Special Publications

The California Geological Survey produces a variety of on-line and hard-copy publications that
provide guidance for individuals and municipalities addressing issues related to geology and geologic
hazards including fault rupture, seismic groundshaking, liquefaction, landsliding, settlement, etc. With
the exception of Official Maps, such as Earthquake Fault Zones and Seismic Hazard Zones, these
publications represent compendia of State legislation, professional judgment, and Best Management
Practices recognised by the State of Califomia as appropriate methods for investigating and
mitigating geologic hazards. Although many of the guidelines have been adopted by the State for
advisory purposes, none has the force of law in itself unless adopted specifically by a municipality as
its “official” procedure. Most municipalities have not adopted any of these documents as official
procedures, but expect their consultants to use them as intended —~ as the most practical and widely
accepted guides for addressing issues arising from geologic conditions within the municipality’s
jurisdiction. The City has not codified any of these guidelines in it's Building Code of Grading and
Excavation Code.

Conclusions

The major sources of information examined in this memo are appropriate for use in preparing the
Geology and Soils section of the Bella Terra ll EIR. The need for further geologic or geotechnical
information from the City or the Applicant is not anticipated. Other on-line and hard-copy documents
may be used by the EIR consultant and will be cited in the Geology and Soils section.

lll. Geologic Site Conditions

The basic geology and soils conditions are addressed in the geotechnical investigation report
we have for the project site: the City of Huntington Beach is on a coastal plain underlain by
relatively recent sediments ranging in age from Quaternary deposits of the Pleistocene epoch
(11,000 to 1, 600,000 years) through the Holocene epoch (less than 11,000 years). The older
sediments typically are shallow marine terrace deposits that have been uplifted by ongoing
seismic movement and eroded to form the Bolsa Chica and Huntington Beach mesas. The
mesas are bordered by younger (unconsolidated) alluvial soils that fill the gaps near Seal
Beach, Bolsa Chica, and the Santa Ana River. Older aliuvial and/or terrace deposits are present
at this site. These sediments are estimated to be in excess of 50 feet thick. The project site is
several miles inland from the coastal bluffs and the surface geology varies from the majority of
Huntington Beach. Within the specific project area the soils consist of younger alluvial
materials. The most significant fault to the City is the Newport-inglewood fault 3.1 miles
southwest of the project site. The fault zone is visible on the surface as a series of northwest-
trending elongated hills, including Signal Hill and the Dominguez Hills, extending from Newport
Beach to Beverly Hills.

Soil and Groundwater Conditions

Based on the Geotechnical Professionals, Inc. investigation, the soils underlying the Bella
Terra Il project site consist of fill over native materials. The soils in the upper 30 to 40 feet are
weak and very compressible. The underlying soils become more dense and stiff with depth and
exhibit moderate to high strength and moderate to low compressibility characteristics.
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The fills consist predominantly of mixed silty sands and clays. The consistency of these
materials is loose to dense (sands) or soft to stiff (clays). There is no documentation about
when the placement of the fill soils occurred, but compaction standards do not meet those
currently in use.

The natural soils consist of interbedded layers of organic silts and clays, clays, peat, silty sands,
and sands. The peat deposits generally occur in layers up to 4 feet thick in the upper 20 feet of
the soil profile, and occur in thinner layers interbedded in the organic silts and clays to depths of
about 45 feet bgs. The peat deposits are highly compressible. The organic silts and clays and
peat are very soft to stiff, becoming stiffer with depth. The upper silty sand and sand layers are
generally loose to medium dense and become dense to very dense at variable depths of 43 to
60 feet bgs. Locally, deeper zones of loose to medium dense sands were encountered.

Groundwater was encountered at depths of approximately 5 to 13 feetbgs. The depth to
groundwater is anticipated to fluctuate seasonally and across the site with variations in the soil
profile.

Regional and Local Faults

The nearest known active fauit is the Newport-Inglewood Fault Zone, which is approximately
3.1 miles southwest of the project site. The closest surface projection of the Newport-Inglewood
Fault Zone is the Seal Beach segment, 3.5 miles southwest of the site. Other nearby active
faults include the Palos Verdes fault, 12.5 miles southwest; the Whittier Fault Zone, 15.5 miles
north-northeast; and the Elsinore Fault Zone , 21 miles northeast of the site.

There are several potentially active faults in the vicinity of the project site, including Los
Alamoitos fault, approximately 5.6 miles to the northwest; Pelican Hill fault, 8.5 miles southeast;
El Moderno fault, 8.9 miles southeast; and the Norwalk fault, 10 miles north of the site.
Summary of information about known faults in the project area is in Table EH-1 of the City's
Environmental Hazards Element.

Historic and Future Seismicity

According to the City’s Environmental Hazards Element, the estimated maximum earthquake
assigned to the Newport-Inglewood fault zone is Richter magnitude (M) 7.0. The expected
(average) amount of surface fault rupture on any given fault trace would range from zero to
about one foot for events with magnitudes under M6.0, and from one foot to about ten feet for
events with magnitudes between M6.0-7.5. Large earthquakes occurred in the area of the City
in 1769 (fault unknown), 1812 (possible the Newport-Inglewood fault), 1855 (Newport-inglewood
fault or an unnamed concealed fault), and in 1920, 1933, and 1941 (all Newport-Inglewood
fault). Events greater than M7.0 may occur on the Newport-Inglewood fault once in 200 to
2000 years. According to the Uniform California Earthquake Rupture Forecast, the probability
of a M7.0 earthquake occurring in the Los Angeles area (although probably on the San Andreas
fault rather than on the Newport-Inglewood fault) during the next 30 years is 82 percent.'

1 2007 Working Group on Califomia Earthquake Probabilities, Southem Califomia Earthquake Center, Uniform California Earthquake Rupture
Forecast 2, December 31, 2007, http://www.scec.org/ucert/, last modified April 13, 2008; accessed by PBS&J Geologist April 14, 2008.
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Geologic Hazards

The potential seismic hazards at the sites include groundshaking, liquefaction, settlement, and
earthquake-induced flooding. Potential soil hazards include subsidence and expansion.

Groundshaking. The California Geological Survey (CGS) Probabilistic Seismic Hazards
Assessment Program estimates peak ground accelerations in the alluvium at the site would be
0.389g (g = the force of gravity). The 2007 California Building Code (CBC) incorporates
attenuation relationships developed by the CGS’s Probabilistic Seismic Hazard Program, which
consider vibration contributions from multiple seismic sources, including those generated by the
nearby Newport-Inglewood fault and those of the more distant, but potentially more damaging,
San Andreas fault. The resultant map (Figure 1613.5(3) of the 2007 CBC) of short term
(0.2 second) ground response indicates the site would be subjected to average peak ground
accelerations as high as 1.5g for the largest earthquakes in the Los Angeles area. The
2007 CBC requires the design earthquake (i.e., the maximum considered earthquake
acceleration response for a given site) to be calculated using 2/3 of the mapped acceleration
value — in this case, 1.0g, which accords reasonably well with the CGS calculated probabilistic
short term ground response of 0.935g for alluvium at the site.

Liquefaction and Seismically Induced Settlement. The project site is in a high to very high
liquefaction potential area identified by the City’s Environmental Hazard Element, as well as
being in a Liquefaction Hazard Investigation Zone on the State of California Seismic Hazard
Zone Map for the Newport Beach Quadrangle (CDMG, 1997). Geotechnical Professionals
determined that if liquefaction were to occur at the Bella Terra Il site, induced settlement could
be as much as 2 inches and differential settlement across the site could be on the order of 2
inch to 1-inch per 40 feet.

Subsidence. Given the presence of organic material in the soil at the site, the area is known to
be subject to subsidence associated with hydrocompaction (the settling and hardening of land
caused by application of large amounts of water), and/or peat oxidation (the decomposition of
organic materials in the soil), although the amounts of subsidence appear insignificant.

Landslides. The project site and the surrounding area are relatively flat with no pronounced
slopes. There are no known landslides near the site, nor is the site in the path of any known or
potential landslides. Consequently, there is no potential for a landslide to be a hazard to the
project site.

Expansive and Collapsible Soils. The City’s Environmental Hazard Element identifies the
project site as being in an area of “very high” potential for expansive soils. Soil testing to
identify expansive characteristics and appropriate remediation are required by the City's
Grading and Building Codes. As determined by the geotechnical investigation, soils at the site
exhibit expansion characteristics. There do not appear to be collapsible soils at the site.

Cdilifornia Building Code and City of Huntington Beach Municipal Code
The state regulations protecting the public from geo-seismic hazards, other than surface

faulting, are contained in 2007 California Code of Regulations, Title 24, Part 2 (the California
Building Code [CBC]) and California Public Resources Code, Division 2, Chapter 7.8 (the
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Seismic Hazards Mapping Act). Both of these regulations apply to public buildings (and a large
percentage of private buildings) intended for human occupancy.

Until January 1, 2008, the CBC was based on the then-current Uniform Building Code and
contained Additions, Amendments and Repeals specific to building conditions and structural
requirements in the State of California. The 2007 CBC, effective January 1, 2008, is based on
the current (2006) International Building Code and contains prominent enhancement of the
sections dealing with fire safety, equal access for disabled persons, and environmentally friendly
construction.? Cities and counties are required to enforce the regulations of the 2007 CBC
beginning January 1, 2008. Subsequently, each jurisdiction may adopt its own building code
based on the 2007 CBC. Local codes are permitted to be more stringent than Title 24, but
must, at a minimum, meet all state standards. The City of Huntington Beach has adopted the
2007 CBC as the basis for the City Building Code (Municipal Code Title 17.04). The City’s
enforcement of its Building Code ensures the project would be consistent with the CBC.

Chapters 16 and 16A of the 2007 CBC deal with Structural Design requirements governing
seismically resistant construction, including (but not limited to) factors and coefficients used to
establish seismic site class and seismic occupancy category for the soil/rock at the building
location and the proposed building design. Chapters 18 and 18A of the 2007 CBC include (but
are not limited to) the requirements for foundation and soil investigations (§§1802 & 1802A);
excavation, grading, and fill (§§1803 & 1803A); allowable load-bearing values of soils
(§§1804 & 1804A); and the design of footings, foundations, and slope clearances
(§1805 & 1805A), retaining walls (§§1806 & 1806A), and pier, pile, driven, and cast-in-place
foundation support systems (§§1808, 1808A, 1809, 1809A, 1810 & 1810A). Chapter 33 of the
2007 CBC includes (but is not limited to) requirements for safeguards at work sites to ensure
stable excavations and cut or fill slopes (§3304). Appendix J of the 2007 CBC includes (but is
not limited to) grading requirements for the design of excavations and fills (§§J106 & J107) and
for erosion control (§J110).

Additionally, a National Pollution Discharge Elimination System (NPDES) Phase | Permit, and
the City's Grading and Excavation Code (Municipal Code Title 17.05) regulate erosion and
sediment control, as well as excavation stability during the construction period.

Thresholds of Significance

The City’s thresholds of significance are based on Appendix G to the 2006 CEQA Guidelines.
With the exception of needing to update the references to the Building Code, they are generally
applicable as written, although they could be strengthened with the addition of actual criteria
against which to measure the potential effects of proposed projects. Nonetheless, adherence to
the CBC, as adopted by the City, and the City’s Grading and Excavation Code would ensure the
maximum practicable protection available for people and structures on the project site and
would render all potential geotechnical impacts less-than-significant. Compliance with the
requirements of the City’'s Municipal Code is not optional and no discretionary action is
necessary on the part of the City to enforce it. Compliance is part of the regulatory environment
in which the project is proposed. No mitigation measures are necessary.

2 Califomia Building Standards Commission, 2007 California Building Code, Califomia Code of Regulations, Title 24, Part 2, Volumes 1 and 2,
effective January 1, 2008.
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Exposure to Seismic-related Hazards

Project design is required to include the application of CBC seismic standards as the minimum
seismic-resistant design. The applicable CBC requirements include seismic-resistant earthwork
and construction design criteria, based on the site-specific recommendations of a project’s
California-registered geotechnical and structural engineers; engineering analyses that
demonstrate satisfactory performance of any unsupported cut or fill slopes, and of alluvium
and/or fill where they form part or all of the support for structures, foundations and underground
utilities; and an analysis of soil expansion potential and appropriate remediation (compaction,
removal-and-replacement, etc.) prior to using any expansive soils for foundation support.

Compliance with the CBC includes procedures to ensure protection of structures and occupants
from geo-seismic hazards:

e During site preparation, a registered geotechnical professional must be on the site to
supervise implementation of the recommended criteria.

e A California Certified Engineering Geologist, or California-licensed Civil Engineer
(Geotechnical) for the applicant must prepare an “as built” map/report to be filed with the
City showing details of the site geology, the location and type of seismic-restraint facilities,
and documenting the following requirements, as appropriate.

o Engineering analyses demonstrating satisfactory performance of compacted fill or
natural unconsolidated sediments where either forms part or all of the support for any
structures, especially where the possible occurrence of liquefiable, compressible, or
expansive soils exists.

o Engineering analyses demonstrating accommodation of settlement or compaction
estimates by the site-specific Geotechnical Report for access roads, foundations, and
underground utilities in fill or alluvium.

Exposure to Other Geotechnical Hazards

Potentially unstable soils discovered during excavation are required by provisions of the City’s
Municipal Code to be removed and replaced with engineered fill, or otherwise treated to provide
appropriate foundation support and to protect them from failures such as liquefaction.

Slope stability issues related to the sides of excavations are regulated by the City’s Municipal
Code.

The existence of expansive subsoils makes it necessary to ensure the materials used for
foundation support are sound to avoid future problems of foundation settlement and utility line
disruption. An acceptable degree of soil stability can be achieved by treatment programs to
eliminate expansion of soils which could include, but would not be limited to, lime grouting, wet
recompaction, and excavation for replacement with non-expansive material, as described
previously, to address the specific soil conditions at the construction sites. Where applicable,
such treatment is required by the City’s Municipal Code.
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The exposure of previously covered soils during construction activities could lead to increased
on-site erosion and off-site sediment transport because disturbed soils are susceptible to higher
rates of erosion from wind, rain, and runoff of dewatering discharge or dust control water than
undisturbed soils. The State Water Resources Control Board and the City’s Municipal Code
require erosion and sediment controls for construction projects with more than one acre of land
disturbance. These requirements include preparation and implementation of a Storm Water
Pollution Prevention Plan, with both construction-period and permanent erosion and sediment
controls; preparation and implementation of an erosion and sediment control plan, describing
both construction and permanent erosion and sediment controls; and construction site
inspection by the City.

Conclusion

Because the City has the most recent Building Code and its Grading and Excavation Code
established as part of the Municipal Code, there is no necessity for mitigation measures addressing
seismic, geologic, or geotechnical issues. These issues, and the regulations governing them, will be
explained in detail in the EIR so the reader will understand that application of the existing regulations
renders each of them less than significant.

Page 12 of 12



DIM GAPITAL PARTNERS, INC.

REAL ESTATE INVESTMENT BROKERAGE & CONSULTING

August 27, 2007 ' |
City of Huntingion Beach

Mrs. Jane James 00

City of Huntington Beach AUG 2 8 2007

2000 Main Street

Huntington Beach, CA 92648

Dear Mrs. James:

Per your request to Lindsay Parton and Becky Sullivan, I have enclosed the Geotechnical
Investigation Report for Phase II of Bella Terra. Please feel free to contact them if you
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1.0 INTRODUCTION
11 GENERAL

This report presents the results of an updated geotechnical investigation performed by
Geotechnical Professionals Inc. (GPl) for the proposed The Center at Beach in
Huntington Beach, California. The purpose of this report is to provide updated
geotechnical recommendations for the revised proposed development and combine all of
our previous reports into a single document, as discussed below. The geographical site
location is shown on the Site Location Map, Figure 1.

1.2 PROJECT DESCRIPTION

Based on a preliminary site plan provided to GPI on March 4, 2002, the proposed retail
center has been revised to include additional structures and a modified site configuration.
The new retail center will still involve the demolition of the majority of the existing mall.
Where possible, the existing pile foundations and structural floor slabs will be used to
support the proposed structures. The revised proposed development will further extend
beyond the limits of the existing mall footprint (at the western and northeastern portions)
than previously planned, requiring installation of new piles. Other improvements will
include new landscaping and paved vehicular areas.

The development will include one- and two-story structures with building footprints ranging
from 1,800+ to 133,000+ square feet. Several satellite pads are proposed along the
southern portion of the site. An entertainment court, consisting of several one-story
structures and an amphitheater, will be constructed near the northeastern portion of the
site. A new 4-level parking structure is planned to the north/northeast of the existing
Burlington Coat Factory building. We anticipated that the buildings will utilize masonry-
block and/or wood-frame type construction with slab on grade floors. We assume that the
parking structure will be constructed of cast-in-place concrete.

At the time this report was prepared, detailed structural loads were not available. For the
purposes of our evaluations, we have assumed maximum column loads on the order of
300 kips for the two-story buildings. For the parking structure, we have assumed maximum
column loads of 600 kips (i.e., 150 kips per suspended level). For the one-story structures,
we have assumed maximum column loads ranging from 30 to 120 kips. For one-story,
wood-frame buildings, we have assumed lighter column loads of 30 kips or less.

Since the existing slabs and foundations will be utilized, the new buildings are expected

to have the same finish floor elevations as the existing buildings. The site grades in the
parking areas are also expected to remain about the same.
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Since structural load or grade changes can significantly impact the performance of the
proposed development, we should perform additional evaluations if the final grades and/or
loads vary significantly from those discussed herein.

1.3 PREVIOUS SITE INVESTIGATION

The site has been previously investigated by GPI and other geotechnical consultants. We
performed geotechnical investigations for the project, and observed pile load testing
performed at the former Broadway Tire Center building. The results are discussed in
References 1 through 3. We have been provided with copies of a report by Law/Crandall,
Inc. (Reference 4) for a previously planned project at the site.
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2.0 SCOPE OF WORK

Our scope of work for this investigation consisted of review and use of existing
geotechnical data, field exploration, laboratory testing, engineering analysis, and the
preparation of this report.

We reviewed existing geotechnical investigations prepared by GPl and others
(References 1 through 4). We also reviewed pile load test data obtained from the tests
performed in December 1999. Information from these references and the pile load test
data were incorporated herein, as appropriate.

Our most recent field exploration consisted of 9 new Cone Penetration Tests (CPT's). A
total of twenty-two CPT's and sixteen borings were performed for our previous
investigations (References 1 through 3) at the site. The locations of all explorations are
shown on the Site Plan, Figure 2.

The CPT's were advanced to depths ranging from 50 to 80 feet below existing site grades.
Detailed logs of the CPT's and a summary of the equipment used are presented in
Appendix A. The borings were drilled using rotary wash auger equipment to depths of 31
to 51 feet below existing site grades. Details of the drilling and Logs of Borings (including
all performed to date) are presented in Appendix B.

Laboratory soil tests were performed on selected representative samples as an aid in soil
classification and to evaluate the engineering properties of the soils. The geotechnical
laboratory testing program included determinations of moisture content and dry density,
Atterberg Limits, compressibility (consolidation), shear strength (direct shear), expansion
potential (expansion index), grain size, compaction (maximum density/optimum moisture),
R-value, and corrosion. Laboratory testing procedures and results are summarized in
Appendix C.

Soil corrosivity testing was performed by M.J. Schiff and Associates under subcontract to
GPI. R-value testing was performed by AGRA Earth and Environmental under subcontract
to GPI. Their test results are presented in Appendix C.

Engineering evaluations were performed for the purpose of either modifying or confirming
the existing foundation recommendations presented in our supplemental report, dated
July 23, 2001 and, original geotechnical report, dated November 1. 2000. The resuits of
our evaluations are presented in the remainder of this report.

1588-71.01R.wpd (3/02) 3
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3.0 SITE CONDITIONS
3.1 SURFACE CONDITIONS

The site is bounded by Center Avenue to the north, Edinger Avenue to the south,
Beach Boulevard to the east, and railroad tracks to the west. At the time of our field
investigation, the site was occupied by the Huntington Beach Mall buildings, including the
former Broadway and Montgomery Ward buildings, and existing Burlington Coat Factory
and Mervyn's. Satellite retail stores are located beyond the mall building and include the
vacant Broadway Tire Center and Montgomery Ward Auto Center buildings, Bank of
America, and several occupied shops along the east side of the site.

The site is relatively flat, with localized variations in surface grade. Existing ground surface
elevations ranged from about 20 to 27 feet based on a topographic plan provided. Ground
surface elevations in the retention basin at the northwest corner of the site extend down
to about Elevation 16. -

The asphalt pavement at the site appeared to be in fair condition. The pavement sections
encountered in our borings ranged from 4 to 5 inches of asphalt concrete over 4 to
5 inches of aggregate base. Our explorations were predominantly performed in automobile
parking stalls. The pavement sections in circulation and truck drives may be thicker than
the sections we encountered.

3.2 SUBSURFACE SOILS

Our field investigation disclosed a subsurface profile consisting of fill soils overlying native
materials.

Fills were encountered to depths ranging between 2% to 12 feet below existing grades in
our borings. The fills consisted predominantly of silty sands, clays, and their mixtures. The
consistency of these materials was loose to dense (sands) and soft to stiff (clays).
Documentation regarding placement of the fill soils was not provided. If the fill was
observed and tested during placement, the compaction standards in-place at the time
(1960's) are below the standards currently used.

The natural soils consist of interbedded layers of organic silts and clays, clays, peat, silty
sands, and sands. The peat deposits generally occur in layers up to 4 feet thick within the
upper 20 feet of the soil profile, and occur in thinner layers interbedded within the organic
silts and clays to depths of about 45 feet. The peat deposits are highly compressible. The
organic silts/clays and peat are very soft to stiff, becoming stiffer with depth. The upper
silty sand and sand layers are generally loose to medium dense and become dense to very
dense at variable depths of 43 to 60+ feet across the site. Locally, deeper zones of loose
to medium dense sands were encountered.
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The soils within the upper 30 to 40 feet are weak and very compressible. The underlying
soils become more dense and stiff with depth, and exhibit moderate to high strength and
moderate to low compressibility characteristics.

3.3 GROUNDWATER AND CAVING

Groundwater was encountered at depths of approximately 5 to 13 feet below existing
grades, corresponding to about Elevations +10 to +19 feet. The depth to groundwater is
anticipated to fluctuate across the site and seasonally. Due to the method of drilling, the
potential for caving was very difficult to determine. The sandy soils are expected to cave
severely below the groundwater.
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4.0 CONCLUSIONS AND RECOMMENDATIONS
41 GENERAL

Based on the results of our investigation, it is our opinion that from a geotechnical
engineering viewpoint it is feasible to develop the site as proposed. To help mitigate long
term differential settlements of the proposed buildings and parking structure, pile
foundations and structurally supported floor slabs will be required. We understand that
buildings to be located in the area of the former mall will be supported on existing piles.
New piles are to be installed, as needed, adjacent to or through the existing slab. It may
be feasible to support the smaller satellite retail buildings on shallow foundations if the
anticipated settlements are tolerable. If the anticipated settlements are not tolerable, the
buildings may be supported on pile foundations or other alternatives could be evaluated,
such as proprietary foundation/ground improvement methods.

Additional discussions of the settlement issues are provided in Section 4.2 of this report.
The most significant geotechnical issues that will affect the design and construction of the
proposed structures are as follows:

. The upper clays and peats encountered at the site are highly compressible.
The placement of any new fill or structural loads will cause significant long-
term settlement. Therefore, we recommend that the buildings (including
extensions to the existing slabs) and the parking structure be supported on
pile foundations penetrating the soft upper deposits and bearing in the
underlying soils. The existing piling may be used in areas where the
buildings are planned within the footprint of the existing pile supported
buildings. Additional discussions are provided below.

Raising existing grades will induce long term areal settiement. For each foot
of fill placed above the existing grades, we estimate long term settlement of
the ground surface of 1 inch. This settlement should be considered along
with the static and seismic settlements addressed in this report.

. For the smaller, wood framed satellite buildings, the anticipated settlements
will depend on the structural loads and final grades. As such, the anticipated
settlements may be within tolerable limits to support these buildings on
shallow foundations. We anticipate the foundation will consist of either a
spread footing with grade beam system or a mat-type foundation. As an
alternative, piles or a proprietary foundation/ground improvement method
may be considered.

. As discussed above, the site is underlain by up to 12 feet of undocumented

fills. For a portion of the satellite retail buildings, we recommend that the
existing fills and natural soils' be removed and replaced with properly
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compacted fill. The standard of practice is to remove all undocumented fills
beneath structures to provide uniform support. However, the presence of
shallow groundwater and saturated soils make deep overexcavations
difficult. Therefore, dewatering will be required to facilitate removal of
undocumented fill under the proposed satellite buildings if piles are not used.
it should be understood that there is a potential for additional differential
settlement if poorer quality fills are present between our exploration
locations. Overexcavation and recompaction are not required for pile
supported structures, including pile supported slabs.

. The majority of the soils encountered in our CPT's and borings are cohesive.
However, based on our evaluations, thin silty sand and sand layers between
depths of 10 to 50 feet exhibit a potential for liquefaction. Should liquefaction
of these layers occur, the estimated magnitude of induced settiement would
be up to 2-inches. Differential settlement across 40 feet could be on the
order of ¥z to 1-inch.

. Moisture contents of the near surface soils encountered are typically well
over optimum. Therefore, drying of these materials prior to placement as fill
or backfill should be expected. Also, rubber-tire equipment may cause
“pumping” and disturbance of the subgrade soils. The contractor should
evaluate the in-place moisture conditions when planning the work to allow for
moisture conditioning and reducing subgrade disturbance. Also, we suggest
obtaining unit prices for stabilization of areas where the subgrade soils are
too soft and wet to allow for placement and compaction of overlying fills.

. With structures supported on pile foundations, differential settiement
between the surrounding grade and the building should be anticipated if the
grades are raised adjacent to the buildings. Observable settlement of
existing walks and slabs-on-grade at the site was noted in Reference 4.
Such differential settlement will make utility connections and hardscape
transitions into the structures more difficult.

. The majority of the upper soils encountered in our explorations consisted of
silty sands. However, some clays were also encountered. The on-site clayey
soils are expansive and will shrink and swell with changes in moisture
content. The clayey soils should not be placed in retaining wall backfill or
within 2 feet of concrete slabs-on-grade. Where exposed, care should be
taken to keep the clayey soils from drying out.

Our recommendations related to the geotechnical aspects of the development of the site
are presented in the subsequent sections of this report.

1588-71.01R.wpd (3/02) 7
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4.2 MITIGATION OF SETTLEMENT

The site soil profile includes compressible soils in the upper 45 feet. The potential building
settlement under both static and earthquake loads could be mitigated by in-place ground
modification methods (ground improvement) or driven piles. Also, the placement of new
fill will cause significant long-term settlement of these upper materials. On similar projects,
a combination of vibro replacement (stone columns) and deep soil mixing has been used
to control settlements.

Vibro-replacement utilizes a large vibrating probe (mandrel) to create a cavity which is filled
with gravel or crushed stone, and compacted as the mandrel is removed. The resultis a
stone column with the stone pushed laterally into the soil. The stone columns provide
lower compressibility and higher shear strength while improving drainage. Deep soil mixing
involves the creation of soil/lcement mixed columns extending through the soft
compressible soil deposits. The resultant is similar to that of stone columns in that the
method results in lower compressibility and increased shear strengths.

Ground modification is typically performed by specialty design/build contractors utilizing
proprietary methods. Therefore, developing the details of the process are typically left to
the contractor with verification by the Project Geotechnical Engineer. We understand that
Hayward Baker has prepared a preliminary design.

Ground modification (vibro-replacement or deep soil mixing) should be performed after the
building pad overexcavations are completed but before the excavations are backfilled. A
layer of granular material may be required over the exposed subgrade to create a working
surface for the ground modification equipment. Ground modification should cover the
entire overexcavation area, including the area extending beyond the building pads.

The design of the ground modification program, including the choice of method, type of
equipment, spacing and layout of probes, and the diameter of stone columns/soil mix
columns should be determined by the “turn-key” ground modification contractor. The
adequacy of the ground modification should be verified by Geotechnical Engineer. The
method of verification will depend on the method selected.

A portion of the proposed Major at the west side of the site overlies areas of existing piles.
If ground modification is to be performed in this area, the existing piles should be cut off.
Typical cutoff depths would be at least 10 feet below existing grades. The locations of the
piles to remain should be provided to the ground improvement contractor to avoid conflict
with his procedures.

The proposed buildings can be supported on driven piles. Because of the anticipated
seismic settlement, this option would include a pile supported structural slab. The cost of
such a structural option is expected to be higher than the cost of the ground improvement
options, especially due to the low pile capacities resulting for liquefaction induced down-
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drag. The piles will need to be extended to approximate average depths of 50 to 70 feet
and derive their support by friction and end bearing.

The placement of new fill or structural loads will cause significant long term settlement of
these upper materials. As such, settlement sensitive buildings and hardscape should be
supported on driven pile foundations extending through the upper compressible soils. The
pile capacities presented herein account for downdrag loads resulting from the anticipated
long term and liquefaction-induced settlement of the upper soils.

Foundations for the satellite buildings will depend on the final grades, anticipated structural
loads, and allowable settlements. The placement of new fill above the existing grade will
cause about 1 to 2 inches of settlement within the soft peats and clays for every 1 foot of
fill placed. Because of the organic nature of the upper soft soils, the settlement will occur
over a long period. For the new satellite buildings, the settlement caused by fill placement
should be considered when evaluating the feasibility of supporting the structures on
shallow foundations. Raising grades may result in the need to support structures on piles
if the induced settlements are not tolerable.

4.3 SEISMIC CONSIDERATIONS
4.3.1 General

The site is located in a seismically active area typical of California and is likely to be
subjected to strong ground shaking due to earthquakes on nearby faults.

We assume that seismic design of the proposed development will be in accordance with
UBC criteria. The site is located in seismic Zone 4. For the 1997 UBC, a soil profile S¢
should be used because of the soft nature of the upper clays and peats. A Seismic Source
Type B (Newport-Inglewood) with a distance to seismic source of 5 kilometers should be
used with Table 16-S and 16-T of the UBC (N, = 1.0, N, = 1.2). The actual method of
seismic design should be determined by the project structural engineer.

4.3.2 Strong Ground Motion Potential

Based on published information provided in Reference 5, the most significant fault in the
proximity of the site is the Newport-Inglewood Fault, which is located approximately
5 kilometers (3.1 miles) southwest of the site.

Based on information provided in Reference 5, the site could be subjected to strong ground

motions on the order of 0.47g. This acceleration has a 10 percent chance of being
exceeded in 50 years
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4.3.3 Potential for Ground Rupture

There are no known faults crossing or projecting through the site. The site is not located
in an Alquist-Priolo Special Studies zone. Therefore, ground rupture due to faulting is
considered unlikely at this site.

4.3.4 Liquefaction

Soil liquefaction is a phenomenon in which saturated cohesionless soils undergo a
temporary loss of strength during severe ground shaking and acquire a degree of mobility
sufficient to permit ground deformation. In extreme cases, the soil particles can become
suspended in groundwater, resulting in the soil deposit becoming mobile and fluid-like.
Liquefaction is generally considered to occur primarily in loose to medium dense deposits
of saturated soils. Thus, three conditions are required for liquefaction to occur: (1) a
cohesionless soil of loose to medium density; (2) a saturated condition; and (3) rapid large
strain, cyclic loading, normally provided by earthquake motions.

The site is located within an area mapped as having a potential for soil liquefaction
(Seismic Hazards Zone, Newport Beach Quadrangle, April 15, 1998). Inclusion of a site
on the maps does not mean that a hazard actually exists at the site. It simply means that
the characteristics of the site require investigation of the hazard.

For a design ground motion, a peak ground acceleration (PGA) having a 10 percent
chance of exceedence in 50 years and a magnitude-weighting (M = 7.5) were used. Use
of the magnitude weighted PGA is discussed in Reference 6. For our analyses, we utilized
Reference 5 and the three attenuation relationships:

ATTENUATION UNWEIGHTED PGA M=7.5 WEIGHTED PGA
RELATIONSHIP (10% IN 50 YEARS) (10% IN 50 YEARS)
Boore, et al (1997) - NEHRP D 0.47g 0.37g
Campbell & Bozorgnia (1997) - Alluvium 0.41 0.33
Sadigh, et al (1997) - Deep Soil 0.40 0.31
Values Used in Analyses (Average) 0.47g 0.37g

The potential for soil fiquefaction under earthquake shaking at the site was evaluated using
the direct CPT method presented in Seed and DeAlba, 1986 (Reference 7), using a
magnitude-weighted PGA of 0.37g, an earthquake magnitude of 7.5, and modifications
provided in NCEER, 1997 (Reference 8).

To evaluate the potential for liquefaction at the site, we considered current and historic

groundwater levels, and any increase in the potential for liquefaction in the event
groundwater elevations were to rise closer to the ground surface. Current ground water
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levels were encountered at depths of 5 to 13 feet. Prior explorations at the site
encountered groundwater at a depth of 5 to 7 feet. We used a groundwater depth of 5 feet
for our evaluation.

The majority of the soils encountered in our CPT's and borings are cohesive. However,
based on our evaluations, thin silty sand and sand layers between depths of 10 to 50 feet
exhibit a potential for liquefaction. Should liquefaction of these layers occur, the estimated
magnitude of induced settlement would be up to about 2-inches. Differential settlement
across 40 feet could be on the order of ¥2 to 1-inch. The depths and thicknesses of the
liquefiable soils layers make foundation bearing failure unlikely in the event of liquefaction.

44 EARTHWORK

The earthwork anticipated at the project site will consist of clearing, overexcavation of
existing fills and natural soils, and soils disturbed by demolition activities, subgrade
preparation, and placement and compaction of fill.

4.4.1 Clearing

Prior to grading, the areas to be developed should be stripped of all vegetation,
pavements, foundations, and cleared of all debris. Buried obstructions, such as utilities
and tree roots, should be removed. Although none were encountered, any cesspools or
septic systems exposed during construction should be removed in their entirety. The
resulting excavation should be backfilled as recommended in the "Subgrade Preparation”
and "Placement and Compaction of Fill" sections of this report. As an alternative, any
cesspools can be backfilled with a lean sand-cement slurry. All deleterious materials
generated during the clearing operations should be removed from the site. At the
conclusion of the clearing operations, a representative of the project Geotechnical
Engineer should observe and accept the site prior to any further grading.

4.4.2 Excavations

Excavations at the site will include removal of unsuitable soils, foundation excavations and
trenching for utility lines.

Prior to placement of fills or construction of the satellite retail buildings to be supported on
shallow footings, the existing undocumented fills and upper compressible soils should be
removed and replaced as properly compacted fill. The existing fill soils were encountered
to depths of 2%z to 12 feet below the existing grade. For planning purposes, we
recommend that the existing soils be removed to a minimum depth of 4 feet below the
existing grades or to remove all existing fill, in the proposed building pads to provide
uniform foundation and floor slab support. Existing grades refer to the site grades at the
boring locations. Deeper excavations will be required where deeper fill soils are
encountered. Where deep fill soils are present, dewatering and subgrade stabilization will
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be required to perform the required removals. The actual depths of removal should be
determined in the field during grading by a representative of the Geotechnical Engineer.
Overexcavation and recompaction are not required for pile supported structures.

The removals should extend laterally beyond the building line a minimum distance equal
to the depth of overexcavation/compaction below finish grade (i.e. a 1:1 projection below
the edge of footings) but not less than 5 feet. The building pad is defined to include the
building, canopies, loading docks, and other attached foundation supported structures.

Some of the near surface soils encountered in our explorations are very moist to wet. The
use of rubber-tired equipment will most likely cause “pumping” and further disturbance of
the subgrade soils. We recommend the contractor evaluate the moisture conditions and
develop a method to prevent pumping of the subgrade soils exposed at the base of
removals, such as the use of steel wheeled or track equipment within 3 feet of the
subgrade soils. If the contractor uses rubber-tired equipment near the base of the
removals instead of steel track, deeper removals may be required because of the resulting
disturbance. We recommend that the contractor be held responsible for the costs
associated with using unsuitable equipment (i.e., additional removals).

Where not removed by the aforementioned excavations, existing utility trench backfill
should be removed and replaced as properly compacted fill. This is especially important
for deeper fills such as existing sewers and storm drains. For planning purposes, removals
over the utilities should extend to within 1-foot of the top of the pipe. For utilities, which are
5 feet or shallower, the removal should extend laterally 1-foot beyond both sides of the
pipe. For deeper utilities, the removals should include a zone defined by a 1:1 projection
upward (and away from the pipe) from each side of the pipe. The actual limits of removal
will be confirmed in the field. We recommend that all known utilities be shown on the
grading plan.

Temporary construction excavations may be made vertically without shoring to a depth of
4 feet below adjacent grade. For deeper cuts, the slopes should be properly shored or
sloped back to at least 1:1 or flatter. Severe caving should be anticipated in excavations
attempted below the groundwater level. As such, dewatering, shoring, excavation, and
backfill methods should be developed by the contractor for structures or utilities that are
anticipated to extend below the groundwater. Slopes as flat as 2:1 (H:V) may be required
below groundwater to enhance excavation stability. Surcharge loads should not be
permitted within a horizontal distance equal to the height of cut from the top of the
excavation or 5 feet from the top of the slopes, whichever is greater, unless the cut is
properly shored. Excavations that extend below an-imaginary plane, inclined at 45
degrees below the edge of any adjacent existing site facilities, should be properly shored
to maintain support of adjacent elements. All excavations and shoring systems should
meet the minimum requirements given in the most current State of California Occupational
Safety and Health Standards.
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4.4.3 Subgrade Preparation

Prior to placing fills or construction of the proposed structures, the subgrade soils should
be scarified to a depth of 6 inches, moisture-conditioned, and compacted to at least
90percent of the maximum dry density in accordance with ASTM D 1557. Moisture
contents of the near surface soils encountered are typically 4 to 15 percent over-optimum.
Subgrade processing at the base of removals should not be performed in areas with high
moisture contents to reduce the potential for subgrade disturbance.

In areas to receive pavements, the top 12 inches below the pavement base should be
scarified, moisture-conditioned, and compacted to a minimum of 95 percent (90 percent
for clayey soils) of the maximum dry density.

Stabilization of subgrade soils exposed at depths greater than 2 feet below existing grades
are expected to be required to facilitate the placement and compaction of fills. We suggest
obtaining unit prices for stabilization of subgrades that are too soft and wet to allow for
placement and compaction of overlying fills. Unit prices should be obtained for placement
of 18 inches of aggregate base (see Section 4.13 for base requirements). Severe
conditions may also require placement of a woven stabilization fabric such as Mirafi 500X
or equivalent.

4.4.4 Material for Fill

The surficial on-site soils are, in general, suitable for use as compacted fill with the
exception of the on-site clays that should not be used where select or non-expansive fill
is specified or recommended. Imported fill material should be predominately granular
(containing no more than 40 percent fines - portion passing No. 200 sieve) and non-
expansive (Expansion Index of 20 or less). The import should also exhibit a minimum R-
value of 30, consistent with the existing near surface soils. The Geotechnical Engineer
should be provided with a sample (at least 50 pounds) and notified of the location of soils
proposed for import at least 72 hours in advance of importing. Each proposed import
source should be sampled, tested and accepted for use prior to delivery of the soils to the
site. Soils imported prior to acceptance by the Geotechnical Engineer may be rejected if
not suitable.

Soils used for compacted fills should not contain particles greater than 6 inches in size.

The on-site inert demolition debris, such as concrete and asphalt, may be reused in the
compacted fills provided approval is provided by the reviewing regulatory agency and the
owner. The material should be crushed to the consistency of aggregate base and blended
with the on-site or imported soils. Such material could also be used for stabilization of soft
and wet areas expected in the planned overexcavations.
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An alternative is discussed in the Shallow Foundations portion of this report regarding
reducing the anticipated static settlements by backfilling the overexcavations with
aggregate base. Ifit is desired to use this alternative, the requirements for the aggregate
base backfill should be indicated on the project plans.

4.4.5 Placement and Compaction of Fills

All fill soils should be placed in horizontal lifts, moisture-conditioned, and mechanically
compacted to at least 90 percent of the maximum dry density in building and pavement
areas, in accordance with ASTM D-1557. In pavement areas, the upper 12 inches should
be compacted to 95 percent (90 percent for cohesive soils). The optimum fift thickness will
depend on the compaction equipment used and can best be determined in the field. The
following uncompacted lift thickness can be used as preliminary guidelines.

Plate Compactors 4-6 inches
Track Equipment, Small Vibratory or Static Rollers (5-tont) 6-8 inches
Scrapers and Heavy Loaders 8-12 inches

The maximum lift thickness should not be greater than 12 inches.

The moisture content of the on-site materials should be between 0 to 2 percent over the
optimum moisture content to readily achieve the required degree of compaction. The on-
site soils are generally well above the optimum moisture content such that some drying
during grading will be required. The contractors should allow for drying of these materials
and stabilization of the subgrade in their bids.

During backfill of excavations, the fill should be properly benched into the construction
slopes as it is placed in lifts.

4.4.6 Shrinkage and Subsidence

Shrinkage is the loss of soil volume caused by compaction of fills to a higher density than
before grading. Subsidence is the settlement of in-place subgrade soils caused by loads
generated by large earthmoving equipment. For earthwork volume estimating purposes,
an average shrinkage value of about 10 percent and subsidence of 0.1 feet may be
assumed for the surficial soils. These values are estimates only and exclude losses due
to removal of vegetation or debris. Actual shrinkage and subsidence will depend on the
types of earthmoving equipment used and should be determined during grading.

4.4.7 Trench/Wall Backfill

Utility trench and wall backfill consisting of the on-site material or imported sand should be
mechanically compacted in lits. The on-site clayey soils should not be used in retaining
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wall backfill and may be difficult to compact in trenches. Some drying of the on-site soils
should be anticipated prior to backfill. Lift thickness should not exceed those values given
in the "Compacted Fill" section of this report. The Geotechnical Engineer should observe
and test all trench and wall backfills as they are placed.

In backfill areas where mechanical compaction of soil backfill is impractical due to space
constraints, sand-cement slurry may be substituted for compacted backfill. The slurry
should contain one sack of cement per cubic yard and have a maximum slump of 5 inches.
Within the building area, the slurry should contain two sacks of cement per cubic yard.
When set, such a mix typically has the consistency of compacted soil.

4.4.8 Observation and Testing

A representative of GPI should observe all excavations, subgrade preparation, and fill
placement activities. Sufficient in-place field density tests should be performed during fill
placement and in-place compaction to evaluate the overall compaction of the soils. Soils
that do not meet minimum compaction requirements should be reworked and tested prior
to placement of any additional fill.

4.5 SHALLOW FOUNDATIONS
4.5.1 General

The proposed satellite retail structures with relatively light structural loads may be
supported on shallow footings, provided the anticipated settlements’ (including both static
and dynamic) are tolerable and the subsurface soils are prepared in accordance with the
recommendations given in this report. We suggest limiting shallow foundations for
structures with column loads of less than 30 kips and no increases in grade. The project
structural engineer should consider the anticipated future total and differential settlements
of the buildings when designing the foundations and floor slabs. We anticipate the
foundations will consist of conventional footings connected with grade beams or a mat type
foundation. All footings should be supported on properly compacted fill.

As an alternative, proprietary foundation/ground improvement methods, such as Geopiers
or stone columns, may be considered for the satellite buildings to reduce total and
differential settlements. We can provide information and contacts for these proprietary
methods if desired.

4.5.2 Allowable Bearing Pressures
Based on the shear strength and elastic settlement characteristics of the recompacted on-

site soils, a static allowable net bearing pressure of up to 2,000 pounds per square foot
(psf) may be used for both continuous footings or isolated column footings. These bearing
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pressures are for dead-plus-live loads, and may be increased one-third for short-term,
transient, wind and seismic loading. The actual bearing pressure used may be less, such
that economics and structural loads will determine the minimum width for footings as
discussed below. The maximum edge pressures induced by eccentric loading or
overturning moments should not be allowed to exceed these recommended values.

4.5.3 Minimum Footing Width and Embedment

The following minimum footing widths .and embedments are recommended for the
corresponding allowable bearing pressure.

STATIC BEARING MINIMUM FOOTING MINIMUM FOOTING*
PRESSURE WIDTH EMBEDMENT
(psf) (inches) {inches)

2,000 18 18
1,500 15 15

* Refers to minimum depth below lowest adjacent grade.

A minimum footing width of 15 inches should be used even if the actual bearing pressure
is less than 1,500 psf.

4.5.4 Estimated Structural Settlements

Maximum total static settlement of the satellite retail buildings due to assumed maximum
column loads of 30 kips is expected to be about 1 to 1%z inches. Maximum differential
settlements between similarly loaded adjacent footings are expected to be - to %-inch.
These settlements should be included with the anticipated areal settiement caused by
placement of new fill soils and seismic settlement caused by liquefaction when evaluating
the total settiement of the retail buildings.

If it is desired to reduce the above anticipated static settlements to less than 1 inch, the
overexcavations could be backfilled with aggregate base instead of the on-site soil. Such
material will also provide a more rigid base for foundations, reducing the anticipated static
differential settlements to less than %z-inch.

The above estimates are based on the assumption that the recommended earthwork will
be performed and that the footings will be sized in-accordance with our recommendations.
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4.5.5 Lateral Load Resistance

Soil resistance to lateral loads will be provided by a combination of frictional resistance
between the bottom of footings and underlying soils and by passive soil pressures acting
against the embedded sides of the footings. For frictional resistance, a coefficient of
friction of 0.4 may be used for design. In addition, an allowable lateral bearing pressure
equal to an equivalent fluid weight of 300 pounds per cubic foot may be used, provided the
footings are poured tight against compacted fill soils. These values may be used in
combination without reduction.

4.5.6 Foundation Concrete

Laboratory test results by M.J. Schiff & Associates on two samples obtained from our
explorations indicate the on-site soils have soluble sulfate contents of 340 mg/kg and
12,300 mg/kg (0.0340 and 1.2300 percent by weight). Foundation concrete should
conform to the requirements outlined in Table 19-A-4 of the 1997 UBC for a severe level
of soluble sulfate exposure for soil.

4.5.7 Footing Excavation Observation

Prior to placement of concrete and steel, a representative of GPI should observe and
approve all footing excavations.

4.6 PILE FOUNDATIONS
4.6.1 General

The proposed main mall buildings, including extensions beyond the limits of the existing
building footprints, and parking structure may be supported on the existing or new driven
piles to help mitigate excessive total and differential settlement. If the static and seismic
settlements discussed in the previous section of this report are not tolerabie, the smaller
satellite retail buildings may also require pile foundations. Precast, pre-stressed, concrete
piles, deriving their support from a combination of friction and end-bearing in the dense to
very dense sands and stiff to very stiff clays at depth should be used for structures
extending beyond the footprint of the existing pile supported buildings. Since the depth to
the dense materials underlying the site is somewhat variable, an indicator pile program is
recommended.

We understand that the existing mall structures at the site are supported on driven piles.
The piles consist of 60-foot long Raymond step-tapered piles, which were a common pile
type used prior to the 1970's. The step-tapered pile consists of a conical stepped steel
shell driven into the ground and filled with structural concrete. As part of the preliminary
evaluation of the site, an in-place pile was exposed to evaluate the structural integrity (by
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others) and test the axial and lateral load capacity. The results of the load tests are
discussed below and presented on Figures 3 and 4, Axial Pile Load Test and Lateral Load
Pile Test.

4.6.2 Allowable Capacity

Based on our field exploration, we recommend using two different allowable pile capacities
for different portions of the site. It appears that the deep dense sand layer in the area of
the proposed parking structure is consistently deeper than the western portion (proposed
Major) of the site. These findings will need to be confirmed when access is available to the
Montgomery Ward portion of the site for additional explorations and when indicator piles
are performed.

We are recommending a reduction for the allowable axial capacity of the existing piles.
The reduction is primarily to downdrag forces caused by liquefaction induced settlements,
should liquefaction occur. Liquefaction was not considered a significant issue until the
1970's, well after the design and construction of the existing center.

We recommend that 12- and 14-inch square piles be used for new deep foundations. The
depth of embedment will be determined by the required capacity of the pile. For the Major
structure at the western portion of the site, we recommend the piles be driven to a depth
of 55 feet below the existing ground surface or at least 2 feet into the dense sand layer.
At these depths, the tips of the piles will be founded in the dense to very dense sand layer
and both end bearing and friction can be utilized.

West Major
Depth* 12-inch Square 14-inch Square
(ft.) Concrete Concrete
55 200 250
* This depth may be reduced while achieving the recommended capacity in

some areas of the building pad due to the dense sand layer occurring at
variable (shallower) depths. Therefore, some “cutoffs” should be anticipated,
as discussed below.

For the parking structure and balance of the site, we recommend the new pile lengths
extend at least 55 feet below the existing grade to develop the required resistance due to
the downdrag caused by the compressible upper soils and liquefaction of sandy soils. The
following axial capacities may be used for design:
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Parking Structure/Retail/Satellite Structures

Depth 12-inch Square 14-inch Square
(ft.) Concrete Concrete
55 80 100
60 | 125 150
65 175 210

The capacities presented include a factor of safety of 2, and 25 and 30 kips of downdrag
for 12- and 14-inch piles, respectively.

Based on our observations of the one pile exposed and tested in the Broadway Tire Center
building, the existing piles appear to be suitable for reuse on the planned buildings from
a geotechnical standpoint. The structural engineer also observed the exposed pile and
should perform an evaluation of the structural integrity of the pile if not already completed.
After demolition of the main mall building, we recommend performing two additional pile
load tests to confirm the existing pile capacities. The pile load test results indicate that the
existing piles have an ultimate axial capacity of about 250 kips. Allowing for downdrag
loads caused by settlement of the upper soils and liquefaction, we recommend an
allowable axial capacity of 110 kips be used for the existing piles. This capacity has a
factor of safety of 2, which in our opinion is suitable if two additional load tests are
performed confirming the ultimate capacities.

4.6.3 Indicator Piles

To evaluate pile drivability, we recommend that 20 or more indicator test piles be driven
in planned production pile locations. In the West Major pad, we recommend that
10 indicator test piles be driven in planned production pile locations. The indicator piles
should be cast to at least design length plus 10 feet. If indicator piles are to be driven in
permanent locations, any reinforcing should be extended to allow for 10 feet of cut-off in
the event early refusal is encountered. The indicator pile locations should be approved by
GPI. The indicator piles should be driven until terminated by a representative of GPI. As
the piles will be cast longer than needed, the contractor should include "cut-offs” for all of
the indicator piles in his bid.

4.6.4 Uplift Capacity

To resist uplift loads, the piles will derive their resistance from friction between the
subsurface soils and the pile surface. The uplift capacity of 12- and 14-inch square
concrete piles may be taken as ¥z the downward capacities presented in Section 4.6.2
above, except the West Major. For this structure, uplift capacity should be taken as
80 kips. Because of the tapered shape of the existing Raymond Step-Tapered piles, the
uplift capacity may be taken as s the downward capacity. We should be notified if the
uplift capacities govern the pile design lengths.
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4.6.5 Lateral Capacity

We analyzed the lateral load response of 12- and 14-inch piles using PILED/G, a finite
difference computer program. The soil is modeled as a series of non-linear lateral springs,
with lateral response defined by segmentally-variable p-y curves. Pile deflection with load
is assumed to follow a linear-elastic relationship. Therefore, the results of our analyses are
valid up to the bending moment capacity of the pile. At higher loads, the deflections will
be greater than those predicted by the computer model.

The lateral capacity of the piles will depend on the permissible deflection and on the
degree of fixity at the top of the pile. The capacities have been determined for allowable
lateral deflections of 1/4 and 3/8 inch and free and fixed head conditions at the top of the
pile. The lateral capacities for the above-mentioned pile diameters are presented in the
following table.

Pile Size/ Lateral Capacity (kips) Lateral Capacity (kips)
Type For 1/4 inch Deflection For 3/8 inch Deflection
12"/Free Head 8 10
12"/Fixed Head 18 23
14"/Free Head 10 12.5
14" Fixed Head 23 29.5

In Figure 5.1 and 5.2 we present lateral deflection, bending moment, and shear diagrams
for 12- and 14-inch driven piles.

The results of the lateral load test performed on the existing Raymond Step-Taper pile is
presented on Figure 4. Based on our analyses of the on-site soil conditions and the results
of the load test, we suggest using the following lateral capacities for the existing piles.

Pile Size/ Lateral Capacity (kips) Lateral Capacity (kips)
Type For 1/4 inch Deflection For 3/8 inch Deflection
Raymond Step-Taper/Free Head 13 16

For our lateral pile capacity calculations on the existing piles, we used an E.l. value for the
upper potion of the-pile-of 12.3 x 10° Ib=in>. The structural engineer should confirm this
value and the structural capacity for lateral design.

In addition, lateral resistance will be provided by passive resistance against grade beams

and pile caps. Assuming that these elements are poured tight against the existing ground,
an allowable passive soil resistance equal to an equivalent fluid pressure of 300 pounds
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per cubic foot may be used. We recommend neglecting the upper 1 foot of the grade
beams or pile caps when determining the available passive resistance to allow for future
settiement.

4.6.6 Settlement

The total settlement of the more heavily loaded interior columns supported by piles under
a maximum total load of approximately 250 kips, is estimated to be less than %-inch.
Differential settlements between similarly loaded adjacent columns are expected to be less
than Ya-inch.

4.6.7 Foundation Concrete

Laboratory test results by M.J. Schiff & Associates on two samples obtained from our
explorations indicate the on-site soils have soluble sulfate contents of 340 mg/kg and
12,300 mg/kg (0.0340 and 1.2300 percent by weight). Foundation concrete should
conform to the requirements outlined in Table 19-A-4 of the 1997 UBC for a severe level
of soluble sulfate exposure for soil.

4.6.8 Pile Driving

Since the piles are to be designed to derive their support from friction and end bearing,
each pile should be driven to the designed tip elevation and a predetermined minimum
blow count criteria. Piles should extend through any intermediate dense soil layers,
provided they can be driven without damage to the pile. Based on the subsurface
conditions, pre-drilling prior to pile driving will be required. The size of the auger should
not exceed 85 percent of the width of the pile (ie. a 12-inch diameter auger may be used
for a 14-inch square pile). To minimize driving resistance, piles in groups should be driven
starting from the center of the group and proceeding outward.

The size of hammer should be selected for the type and size of pile to be driven. For pre-
stressed concrete piles, we recommend a driving hammer of a minimum rated energy of
40,000 foot-pounds per blow. A representative of GPI should review the type of hammer
selected by the pile driving contractor prior to pile driving. If a larger than recommended
hammer is used, the contractor should be responsible for all broken piles. Prior to driving
of indicator piles, the contractor should notify the Geotechnical Engineer of the proposed
hammer to permit determination of appropriate driving criteria (i.e. blow-count, etc.).

We recommend that GPI review the final foundation plans and specifications to ascertain
that the recommendations presented herein have been properly incorporated into the
contract documents. To ascertain that piles are properly driven to sufficient depth to
develop the required supporting capacities, it is imperative that the Geotechnical Engineer
continuously observe the driving of all piles installed at the site.
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4.7 BUILDING FLOOR SLABS

The satellite retail building floor slabs should be supported on granular, non-expansive
soils compacted as discussed in the "Placement and Compaction of Fill" section. Clayey
soils should not be used in the upper 2 feet of the pads. If piles are used, the pile
supported slab should be designed by the structural engineer to support the anticipated
loads.

A vapor/moisture barrier should be placed under any slabs that are to be covered with
moisture-sensitive floor coverings (parquet, vinyl, tile, etc.). The vapor barrier should
consist of a polyethylene sheet (visqueen) having a minimum thickness of 6 mils. This
material should be covered by a layer of clean sand having a minimum thickness of
2 inches. The function of the sand layer is to protect the vapor barrier during construction
and to aid in the uniform curing of the concrete. The sand layer should be nominally
compacted.

For elastic design of slabs-on-grade supporting sustained concentrated loads, a modulus
of subgrade reaction (k) of 150 pounds per cubic inch (pounds per square inch of
deflection) may be used.

4.8 LATERAL EARTH PRESSURES

Based on information available to us at the time this report was prepared, no major
retaining walls or basements were planned on the site. The following recommendations
are provided for walls less than 5 feet in height. We recommend that non-expansive,
granular soils be used as wall backfill.

Active earth pressures can be used for designing walls that can yield at least 1-inch
laterally in 10 feet of wall height under the imposed loads. For level backfill comprised of
on-site granular soils, the magnitude of active pressures are equivalent to the pressures
imposed by a fluid weighing 35 pounds per cubic foot (pcf). This pressure may also be
used for the design of temporary excavation support.

At-rest pressures should be used for restrained walls that remain rigid enough to be
essentially non-yielding. At-rest pressures imposed by a fluid weighing 53 pounds per
cubic foot should be used for granular backfill.

Walls subject to surcharge loads should be designed for an additional uniform lateral
pressure equal to one-third and one-half the anticipated surcharge pressure for
unrestrained and restrained walls, respectively.

The wall backfill should be well-drained to relieve possible hydrostatic pressure or
designed to withstand these pressures. A drain consisting of perforated pipe and gravel
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wrapped in filter fabric should be used. One cubic foot of rock should be used for each
lineal foot of pipe. The fabric (non-woven filter fabric, Mirafi 140N or equivalent) should be
lapped at the top.

Wall footings should be designed as discussed in the "Shallow Foundations™ section.
49 CORROSIVITY

Resistivity testing of representative samples of the on-site surficial soils by M.J. Schiff and
Associates indicate that the soils are severely corrosive to ferrous metals (resistivity
measurements of 470 and 970 ohm-cm). GPI does not practice corrosion engineering.
Should the use of buried metal pipe be proposed, a corrosion engineer, such as M.J. Schiff
and Associates, should be consulted.

4.10 DRAINAGE

Positive surface gradients should be provided adjacent to all structures so as to direct
surface water run-off and roof drainage away from foundations and slabs toward suitable
discharge facilities. The introduction of water into the existing fill soils can result in
subsidence. Long-term ponding of surface water should not be allowed on pavements or
adjacent to buildings.

4.11 EXTERIOR CONCRETE AND MASONRY FLATWORK

Exterior concrete and masonry flatwork should be supported on non-expansive, compacted
fill. The use of the clayey soils within 2 feet of the slab subgrade should not be permitted
unless differential heave is tolerable. This includes exterior sidewalks, stamped concrete,
non-traffic pavement, pavers, etc. Prior to placement of concrete, the subgrade should be
prepared as recommended in the "Subgrade Preparation” section of this report.

With the structures supported on pile foundations, some differential settlement between
the surrounding grade and the buildings is anticipated if the grades are raised. At this time,
it is not anticipated to significantly raise grades. If grades are raised or settlement sensitive
slabs or walks are planned, consideration should be given to pile support of these features.

4.12 UTILITIES

The anticipated long-term settlements should be considered when designing utilities. Of
particular importance are wet utilities designed for gravity flow and the connection of
utilities into the pile supported structure. We recommend that gravity flow utilities be
designed with adequate slope to account for localized differential settlements of up to
1-inch across a distance of 500 feet. Where utilities enter the pile supported structures,
we recommend flexible connections be considered. It may also be helpful to install vaults
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around the connection points to allow for future access to the locations for monitoring and
repairing the utilities.

4.13 PAVED AREAS

Preliminary pavement design has been based on an R-value of 30 (Appendix C). The
California Division of Highways Design Method was used for design of the recommended
preliminary pavement sections. Final pavement design should be based on R-value testing
performed near the conclusion of rough grading. The following pavement sections are
recommended for planning purposes only.

SECTION THICKNESS (inches
: ASPHALT AGGREGATE
PAVEMENT AREA TRAFFIC INDEX CONCRETE BASE COURSE
Asphalt Concrete 4 3 4
Auto Parking Stalls
Circulation Drives 5 ' 3 6
(no trucks)
Truck Driveways 6 3 9
Portland Cement
Concrete
Truck Driveways 6 2 e

The pavement subgrade underlying the aggregate base or concrete should be properly
prepared and compacted in accordance with the recommendations outlined under
"Subgrade Preparation”.

As previously discussed, the existing asphalt concrete pavement at the site generally
appeared to be in fair condition. The pavement sections encountered in the existing
parking stall areas varied from 4 to 5 inches of asphalt concrete over 4 to 5 inches of
aggregate base. As such, the existing pavement sections meet the preliminary sections
recommended above for automobile parking areas. If it is decided to maintain the existing
sections, we can further evaluate the pavement and provide additional recommendations
for measures to prolong the life of the pavement, including, localized removals, slurry
sealing, and overlays.

The portland cement concrete used for paving should have a modulus of rupture of at least

550 psi (equivalent to an approximate compressive strength of 3,700 psi) at the time the
pavement is subjected to truck traffic.
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The pavement base course (as well as the top 12 inches of the subgrade soils) should be
compacted to at least 95 percent of the maximum dry density (ASTM D-1557). Aggregate
base should conform to the requirements of Section 26 of the California Department of
Transportation Standard Specifications for Class |l aggregate base (three-quarter inch
maximum) or Section 200-2 of the Standard Specifications for Public Works Construction
(Green Book) for untreated base materials, excluding processed miscellaneous base.

The above recommendations are based on the assumption that the base course and
compacted subgrade will be properly drained. The design of paved areas should
incorporate measures to prevent moisture build-up within the base course which can
otherwise lead to premature pavement failure. For example, curbing adjacent to
landscaped areas should be deep enough to act as a barrier to infiltration of irrigation water
into the adjacent base course.
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5.0 LIMITATIONS

The report, exploration logs, and other materials resulting from GPI's efforts were prepared
exclusively for use by The Ezralow Company, J.h. Snyder, and their consultants in
designing the proposed development. The report is not intended to be suitable for reuse
on extensions or modifications of the project or for use on any project other than the
currently proposed development as it may not contain sufficient or appropriate information
for such uses. If this report or portions of this report are provided to contractors or included
in specifications, it should be understood that they are provided for information only.

Soil deposits may vary in type, strength, and many other important properties between
points of exploration due to non-uniformity of the geologic formations or to man-made cut
and fill operations. While we cannot evaluate the consistency of the properties of materials
in areas not explored, the conclusions drawn in this report are based on the assumption
that the data obtained in the field and laboratory are reasonably representative of field
conditions and are conducive to interpolation and extrapolation.

Furthermore, our recommendations were developed with the assumption that a proper
level of field observation and construction review will be provided during grading,
excavation, and foundation construction by GPI. If field conditions during construction
appear to be different than is indicated in this report, we should be notified immediately so
that we may assess the impact of such conditions on our recommendations. [f construction
phase services are performed by others they must accept full responsibility for all
geotechnical aspects of the project including this report.

Our investigation and evaluations were performed using generally accepted engineering
approaches and principles available at this time and the degree of care and skill ordinarily
exercised under similar circumstances by reputable Geotechnical Engineers practicing in
this area. No other representation, either expressed or implied, is included or intended in
our report.

AU
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Christopher L. Magdosku, P.E
Project Engineer

ames E. Harris, G.E.
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The Ezralow Company February 28, 2002
The Center At Beach, Huntington Beach, California GP1 Project No. 1588.71

APPENDIX A
CONE PENETRATION TESTS

Nine Cone Penetration Tests (CPT's), C-23 through C-31, were performed at the site
during the present investigation. CPT's C-1 through C-22 were performed for our previous
site investigations (References 1 through 3). The soundings were advanced to depths of
50 to 80 feet below existing grades. The locations of the CPT's are shown on the
Site Plan, Figure 2.

The Cone Penetration Test consists of pushing a cone-tipped probe into the soil deposit
while simultaneously recording the cone tip resistance and side friction resistance of the
soil to penetration (refer to Figure A-1). The Cone Penetration Tests described in this
report were conducted in general accordance with ASTM specifications (ASTM D 3441)
using an electronic cone penetrometer.

The CPT equipment consists of a cone assembly mounted at the end of a series of hollow
sounding rods. A set of hydraulic rams is used to push the cone and rods into the soil
while a continuous record of cone and friction resistance versus depth is obtained in both
analog and digital form at the ground surface. A specially designed all-wheel drive truck
is used to transport and house the test equipment and to provide a 23-ton reaction to the
thrust of the hydraulic rams.

Data obtained during a Cone Penetration Test consists of continuous stratigraphic
information with close vertical resolution. Stratigraphic interpretation is based on
relationships between cone tip resistance and friction resistance. The calculated friction
ratio (CPT friction sleeve resistance divided by cone tip resistance) is used as an indicator
of soil type. Granular soils typically have low friction ratios and high cone resistance, while
cohesive or organic soils have high friction ratios and low cone resistance. These
stratigraphic material categories form the basis for all subsequent calculations which utilize
the CPT data.

Computer plots of the reduced CPT data acquired for this investigation as well as the
results of the previously obtained CPT data are presented in Figures A-2 to A-32 of this
appendix. The field testing and computer processing was performed by Fugro
Geosciences, Inc. under subcontract to Geotechnical Professionals Inc. The interpreted
soil descriptions were prepared by GPI.

The CPT's were laid out in the field by measuring from existing site features. Ground
surface elevations were estimated from a Preliminary Drawing by Rattray and Associates,
Inc.

1588-71.01X (2/02) A-1
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DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
086 4 2 0 S0 100 150 200 250 300 350 2 4 6
T —-—..—~_:// CLAY (CL) stiff, upper 12inches  [2g
O / prepunched .
Va
@ 3.5 feet, siltlens
"] SAND (SP/SW) medium dense s
CLAY (CL) firm to stiff, tayer of ll 0
peat :
7:] SAND (SP/SW) medium dense I
CLAY (CL) firm to stiff ‘
;"] SAND (SP/SW) medium dense
CLAY (CL) stiff, lenses of peat 0
~5
":77:| SAND (SP/SW) medium dense [
CLAY (CL) stiff, interbedded sandy [ 10
silt and silty sand lenses |
i
~15
- ~20
SAND (SP/SW) medium dense to
dense
ATl INTERBEDDED CLAY (CL)/SILTY
At SAND (SM) stiff to very 25
|} stiff/medium dense
a Terminated at 50 feet 30
35
[
.40
~45
-
?5_. ............................ L
. 55
80 i <~
Date performed:8-26-99
This summary applies only at the location of this cone penetration Q_D l PROJECT NO.:1588.31
test and at the time of the exploration. Subsurface conditions may ] THE CENTER AT BEACH
ditfer at other locations and may char:lge at this location with the === =

?assage of time. The interpreted soil description is derived from the
riction ratio and cone resistance and is a simplification of actual
conditions encountered.

LOG OF CPT NO. C-1

FIGURE A-2




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.

(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
0 6 4 2 50 100 150 200 250 300 350 @ 2 4 6
; : I : " ‘| SILTY SAND (SM) medium dense, | 5
upper 15 inches prepunched 7
INTERBEDOED SILT (ML)/CLAY [
\(cu) stif |
CLAY (CL) stiff to very stiff {
-:7:-] SAND (SP/SW) medium dense s
-] Hs
CLAY (CL) stiff, interbedded silt 1
and peat lenses f
V4 F0
| SANDY SILT (ML) stiff .
| SAND (SP/SW) medium dense,
-1 interbedded sandy silt lens :
TN 5
CLAY (CL) stiff [
0
S
@ 32 to 37 feet, interbedded silt,
sandy silt and silty sand lenses
10
16
-] SILTY SAND (SM) medium dense, |
‘|| interbedded clay lenses
20
""""" 25
Terminated at 50.5 feet [
i
?30
L
=35
40
45
!
s
] S0
] [
80

Date performed:8-26-99

PROJECT NO.:1588.3
THE CENTER AT BEACH

This summary applies only at the tocation of this cone penetration F D
test and at the time of the exploration. Subsurface conditions may S—

differ at other locations and may change at this location with the
passage of time. The interpreted soil description is derived from the

friction ratio and cone resistance and is a simplification of actual LOG 0 F C PT N 0. C-2

conditions encountered.

|

FIGURE A-3




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
0 6 4 ¢ 50 100 150 200 250 300 350 2 4 6 -
: R A — : CLAY (CU) very stiff, upper 12 :
e ] \inches prepunched A
: 1/[ I L SANDY SILT (ML) stiff A
R 7 CLAY (CL) stiff 20
: i
".7~] SAND (SP/SW) medium dense !
N ¥ i
HF1S
L2 @ 9 to 12 feet, dense L
——1{//| CLAY (CL) stiff, interbedded silt
: / and peat lenses i
3 / F0
P HLIE SANDY SILT (ML) stift 1
i [7i7] SAND (SP/SW) medium dense [
o R 5
YA CLAY (CL) stiff [
i [ SAND (SP/SW) medium dense
g y I} CLAY (CL) stiff 0
/ @ 24.5 feet, silt lens [
/ !
- // @ 30 top 40 feet, interbedded silt, |
ANE sandy silt and silty sand lenses -
— i
: /]
ST 10
¥ /
v.a [
//; ?15
7 n
": /] INTERBEDDED SAND 1
- (SP/SW)/CLAY (CL) medium [
6 dense to dense/very stiff to hard
o e 25
: Terminated at 50 feet
R T T L N N 30
35
....... 40
..... .-—45
1
S0
55
Date performed:8-26-99
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.31
test and at tt:g time of the exploration. Subsurface con%iﬁons may |- | n ! THE CENTER AT BEACH
differ at other locations and may change at this location with the _—— = =

passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

LOG OF CPTNO. C-3

FIGURE A-4




DEPTH  FRICTION CONE RESISTANCE
(feet) (tsf) (tsf)

of—©6 4 2 .0.50 100 150 200 250 300 350

FRICTION INTERPRETED ELEV.
RATIO (%) SOIL DESCRIPTION (FEET)
2 4 6

CLAY (CL) very stiff, upper 15 |

inches prepunched Log
@ 3 feet, silty sand lens A

1 SANDY SILT (ML) firm /
CLAY (CL) firm Lis

L7 1 SAND (SP/SW) medium dense 1

CLAY (CL) stiff, interbedded peat |4q
lens

"] SAND (SP/SW) medium dense

bl

80

{ dense

1 S
Z} CLAY (CL) firm to stiff i
~..-} SAND (SP/SW) medium dense [
] 0
CLAY (CL) stiff, interbedded sandy
silt and silty sand lenses
S
10
r
~15
7] SAND (SP/SW) medium denseto | g

CLAY (CL) very stiff, interbedded |25
silt tens -

@ 48 to 50 feet, very stiff to hard ,:

Terminated at 50 feet

55

Date performed:8-26-99

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the
passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

F

PROJECT NO.:1588.31
THE CENTER AT BEACH

LOG OF CPT NO. C-4

FIGURE A-S




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
50 100 150 200 250 300 350 2_4 6
F P SIS : CLAY (CL) very stiff, upper 18 125
inches prepunched [
L, SILT (ML) stiff to very stift A
SILTY SAND (5M) medium dense /20
1 SANDY SILT (ML) stiff to very stift J
“IF\GLAY (CL) stiff 7
~{ SILTY SAND (SM) loose to 15
-] medium dense, interbedded clay
lenses i
SAND (SP/SW) medium dense 10
. CLAY (CL) stifi to very stiff, 1
interbedded sandy silt and silt [
lenses '5
o
5
+1 @ 34 feet, sand lens I
10
SILT (ML) stiff to very stiff s
-’} SILTY SAND (SM) medium dense |
1 ] @ 4310 47 feet, dense L
20
7] SAND (SP/SW) very dense
. Terminated at 50 feet 25
55—- .................... -‘ -
]
60 ] 35
65’: .......... ‘ w0
70'_ .-45
75 1 _‘ -
80 |

Date performed:8-26-99

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may char::ge at this lacation with the
passage of time. The interpreted soil description is derived from the
triction ratio and cone resistance and is a simplification of actual
conditions encountered.

!!!:

)
J

PROJECT NO.:1588.31
THE CENTER AT BEACH

LOG OF CPT NO. C-5

FIGURE A-6




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
0§ 6 4 2 0 50 100150200250 300350 @ 2 4 @
] — : : H NASPHALT? /120
] INTERBEDDED SILTY SAND (SM) |
] AND CLAY (CL) medium dense
and soft to firm g
-5
riO
..5
CLAY (CL) firm to stiff, 1
interbedded silt lenses
0
"} SILTY SAND (SM) medium dense :5
1 CLAY (CL) stifl, interbedded sand
lenses
~10
=15
-1'| SILTY SAND (SM) medium dense,
.|} interbedded clay and siit lenses
~20
25
4 SAND (SP/SW) medium dense to
“] very dense, interbedded siltlens |
30
35
[
40
711 INTERBEDDED SILTY SAND (SM) |45
11| AND SANDY SILT (ML) medium [
11 dense to stitf
.| SAND (SP/SW) dense to very .50
dense i
55

Terminated at 77 feet

Date performed:8-1-00

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this lgcation with the
passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

1

|

PROJECT NO.:1588.31
THE CENTER AT BEACH

LOG OF CPT NO. C-6

FIGURE A-7




DEPTH  FRICTION - CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
200 2
: 1 [MASPHALT? [
- {| CLAYEY SILT (ML) very stiff 120
CLAY (CL) firm, peat layers
MS
-1"] SILTY SAND (SM) medium dense, '_‘0
|} clay layers
IS
[
0
CLAY (CL) stiff, interbedded siit
and silty sand lenses ;5
~10
-1’} SILTY SAND (SM) medium dense, ;1 5
|'{ interbedded silt lenses !
. 20
"] SAND (SP/SW) very dense |
=25
L35
; Terminated at 60 feet [
; 0
65
: : .45
] 50
1 55
1 b
80
Date performed:8-1-00
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.31
test and at the ti?npe of the exploration. Subsurface conditions may |- D ! THE CENTER AT BEACH
differ at other locations and may chandge at this location with the _— = =

assage of time. The interpreted soil description is derived from the
riction ratio and cone resistance and is a simplification of actual

conditions encountered.

LOG OF CPT NO. C-7

FIGURE A-8




passage of time. The interpreted sail description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

DEPTH FRICTION CONE RESISTANCE INTERPRETED ELEV.
(feet) (tsf) {tsf) SOIL DESCRIPTION (FEET)
50 100 150 200 250 300 350 (
"=' | \ASPHALT? J
CLAY (CL) very stiff 20
: = 15
SILTY SAND (SM) medium dense
to dense 1
CLAY (CL) firm to stiff, siit and L
peat lenses H10
i
7] SAND (SP) medium dense, clay
A layers S
0
2 :
| 2 INTERBEDDED CLAY (CL) AND L5
A :/ SILTY SAND (SM) stiff and i
k é medium dense
57 i
1] é 10
17 r
:/ I
i % ~15
.‘ ;% -
8% 20
"] SAND (SP/SW) very dense
:=25
~30
] ~35
601 - Terminated at 60 feet
: 40
1
?0... i [
50
~55
i A
Date performed:8-1-00
This summary applies only at the location of this cone penetration PROJECT NO.:1588.31
test and at targ ti?r?e of theyexploration. Subsurface con%itions may |- | D _I_ THE CENTER AT BEACH
differ at other locations and may change at this location with the _— = =

LOG OF CPT NO. C-8

FIGURE A9




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.

(feet) (ts) (ts) RATIO (%) SOILDESCRIPTION  (FEET)
0 $0_100 150 200 250 300 350 2 4 6
E———— L | || [\ASPHALT? A
Il SANDY SILT (ML) AND SILTY 20
4 SAND (SM) very stiff and medium
54 | dense
-15
- CLAY (CL) firm to stiff, peat lenses
104
10
15y ey :-] SAND (SP/SW) medium dense |
o S
- SILTY CLAY (CL) firm
20" "] SAND (SP/SW) medium dense
s H
25:.........;.. :,
] INTERBEDDED CLAY (CL) AND
i SILTY SAND (SM) firm and loose |5
] to medium dense
01 i
~10
35
15
40 [
L7 : 20
| SILTY SAND (SM) medium dense,
i . interbedded clay lens
] h25
50 o i
] ;-] SAND (SP/SW) dense 3 20
555 N
@ 56 to 70 feet, very dense a5
60 i
40
§5 i
45
70,: [T O SUE >~ T 2 CLAY (CL) g 1
50
75" el [
S 7.1 SAND (SP/SW) very dense . 55

-] Terminated at 80 feet

80
Date performed:B8-1-00

PROJECT NO.:1588.31
THE CENTER AT BEACH

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the
passage of time. The interpreted soil description is derived from the

friction ratio and cone resistance and is a simplification of actual LOG OF CPT NO.C-9

conditions encountered.

)
J

|

FIGURE A-10




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
350 2 4 6
: : T— 11 II\ASPHALT?
1| SANDY SILT (ML) very stiff to stiff |
120
CLAY (CL) soft to firm, [, 5
interbedded silt lens, peat? :
H0
.71 SAND (SP/SW) medium dense, }
<. interbedded clay lens [
5
: [
0
/] CLAY (CL) stiff, interbedded silt
"/ lens [
& { L5
/ 10
-] SILTY SAND {SM) medium dense
A SILTY CLAY (CL) firm to stiff [
/// "'15
$%% [
¢ |
[:7-.] SAND (SP/SW) medium dense [ 20
i [
SILT (ML) stiff [
h25
"] SAND (SP/SW) dense to medium
dense, interbedded clay lenses [
20
.35
-] @ 60to 70 feet, very dense -
.40
45
Terminated at 70 feet
.50
] 55
80 : - i
Date performed:8-1-00
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.3!
test and at tl'?e, time of the exploration. Subsurface con%itions may [ .| n ! THE CENTER AT BEACH
differ at other locations and may change at this location with the _ = =

passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

LOG OF CPT NO. C-10

FIGURE A-11




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOILDESCRIPTION  (FEET)
0 050 100 150 200 250 300 350 0 2 4
] e S ST S — [VASPHALT? [
i SILTY CLAY (CL) stiff
5: N 2 [20
: i [.7] SAND (SP/SW) medium dense
104 [ 5
9 : // CLAY (CL) firm, peat layer
15 “T[-."] SAND (SF/SW) medium dense 10
] ]
// CLAY (CL) stif
é ,
/ [
7 -
/// 10
A / [| INTERBEDDED CLAY (CL) AND i
111 SILTY SAND (SM) firm and
'/} medium dense
B9y ~15
7
% /
] / v L
%9 .20
1%4%
%%
5 i
/4V .25
Terminated at 50 feet [
30
~35
40
45
?5,: ..................................................................................................... :"50
80- 55
Date performed:8-1-00
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.3!
test and at mrg ti,rar?e of the“axploraﬁon. Subsurface con%itions may a— n l THE CENTER AT BEACH
differ at ot?f,r Iocz:xrtfi‘on.s tamd n'tlag ch%n eat "t“is chadtiop wétr'\ the - _ = =
assage of time. The interpreted soit description is derived from the
fiction ratio and cone resistance and is a sir%pliﬁcation of actual LOG OF CPT NO. C-11
conditions encountered.
FIGURE A-12




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV,

(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
07 00 230 300 330 2_4 ¢

] 2N EE T ~——  PULI\ASPHALT? [

) 'V} SILTY CLAY (CU) firm, interbedded |

4 ¢ siltlens [20

5 i

3 7] SAND (SP/SW) medium dense !

e R H 5
107 : =RE| CLAY (CL) firm, peat layer {

] [
15: HO

] 7721 SAND (SP/SW) medium dense

E 4 CLAY (CU) firm, interbedded sit |5
207 : and peat lenses [

] o
251 |
20- T SILTY SAND (SM) loose S

) CLAY (CL) stiff
. : 10

] C-7] SAND (SP/SW) medium dense

i | SANDY SILT (ML) stiff to very stiff
401 1

] -7 SAND (SP/SW) medium dense
45- 20

] ! SILTY CLAY (CL) stitf i
50 ; 2

] Terminated at 50 feet 1
55- e

] 35

; R
7o 45
75 .
50 55

Date performed:8-1-00

PROJECT NO.:1588.31
THE CENTER AT BEACH

This summary applies only at the location of this cone penetration F D
test and at the time of the exploration. Subsurface conditions may —
differ at other locations and may change at this location with the

|

passage of time. The interpreted soil description is derived from the

friction ratio and cone resistance and is a simplification of actual ' LOG OF CPT NO. C-12

conditions encountered.
FIGURE A-13




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.

(feet) (tsf) (tsf) _ RATIO (%) SOIL DESCRIPTION (FEET)
8__6_ 4 00 350 2_ 4 6
0T ?{._.\ASPHALT? A
3k (R 1 SAND (SP/SW) dense to medium |20
1 dense E
s
PEAT (PT) fi -
(PT) firm Lo
. 7-] SAND (SP/SW) medium dense, |
"] interbedded peat lens .
! L
(771 CLAY (CL) firm to stiff, layers of |
/ peat -
Vs
| /] INTERBEDDED CLAY (CL) AND
5 :é SILTY SAND (SM) stiff and !
31 / medium dense ~10
i
7 |
kb7 15
; g :
k87
3 2%
:: g :‘25
17
87
Terminated at 50 feet -
~30
35
40
45
704 S S
: ; : : : D
75.-. T . ......... — . P S — .
. ] -
80
Date performed:8-1-00
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.31
test and at tr?é time of theyexploration. Subsurface con%itions may - | D !, THE CENTER AT BEACH
differ at other locations and may char:jge at this location with the _ = =

assage of time. The interpreted soil description is derived from the

riction ratio and cone resistance and is a simplification of actual LOG OF CPT NO. C-13

conditions encountered.
FIGURE A-14




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsh) RATIO (%) SOIL DESCRIPTION (FEET)
0 6 4 2 0 50 100 150 200 250 300 350 _Q 2 4
' P s as e A R e NI \Asphalt? i
SILT (ML) firm to stiff, interbedded }
silt lens :20
[7/] CLAY (CL) firm, silt and peat layers |
2 :
7 _—15
7 o
7. 7-.] SAND (SP/SW) medium dense {
2 s
CLAY (CL) firm, peat and silty sand [
layers 5
0
s
1o
15
-1'] SILTY SAND (SM) medium dense, [
|| silttayers
h20
25
30
7~ SAND (SP/SW) very dense, i
interbedded clay lens
40
701 L4
4 Terminated at 70 feet [
75.: = [0 SR . # ........ ’:"50
] i
80 55

Date performed:8-1-00

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the
fassage of time. The interpreted soil description is derived from the
riction ratio and cone resistance and is a simplification of actual
conditions encountered.

)
J

PROJECT NO.:1588.3
THE CENTER AT BEACH

LOG OF CPT NO. C-14

FIGURE A-1§




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsh) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
100 _15Q 200 250 300 350 4 8
o S DA A B : T\ASPHALT? I
SILTY SAND (SM) loase to
1 medium dense, interbedded clay |20
lens [
‘0 His
/ CLAY (CL) firm, peat lenses
/, Lio
‘I~ ]} SILTY SAND (SM) medium dense
8 2 '. "
// CLAY (CL) firm, peat lenses i
% o
] / ~5
30 %
] / 10
35+ / [
; 7.
. T:7-] SAND (SP/SW) medium dense, siit
1 lens ~15
40-1
] .20
45+
] T g 25
- -1’} SILTY SAND (SM) medium dense, }
209 silt lenses 1
] : .30
=] | SANDY SILT (ML) stiff
] A1 4 a5
60 "] SAND (SP/SW) very dense
65... .................................. : :
| |
5 : 45
?OA- Terminated at 70 feet
] 50
75+ :
80 B
Date performed:8-1-00
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.31
test and at trg ti‘r)npe of thezaxploration. Subsurface con%itions may D ! THE CENTER AT BEACH
differ at other locations and may change at this location with the @ = =

passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

LOG OF CPT NO. C-15

FIGURE A-16




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
. 50 100 150 200 250 300 350 2 4 6
- ——1 | 1 1 | | {7/ fsphain /20
] T / ORGANIC SILT AND CLAY (OH)
] PiT 2 / firm ta stiff, interbedded peat [
S lenses 3
] ; é 15
] 5 LIl 1ayer of sandy sitt [
. =7 :
] % 10
_ — [
1 5 ..- senue! // :s
] =87] PEAT (PT) stiff ]
20_' / INTERBEDDED SILTY SAND (SM), [
] é SANDY SILT (ML), and CLAY (OH) g
4 / s
| é
25 / I
] 7 S
) - 141 SAND (SP/SW) and SILTY SAND |
30 1{ (SM) medium dense !
1 10
] ORGANIC SILT AND CLAY (OH)
35-_ firm I .
= 3
] - T{] SAND (SP/SW) and SILTY SAND
; \(SM) medium dense to dense A
-] SAND (SP/SW) very dense o5
a0
s
40
45
707 Terminated at 70 feet 50
75‘- s
] :-Sa
80 ] ’

Date performed:5-21-01

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may

differ at other locations and may change at this location with the

passage of time. The interpreted soil

friction ratio and cone resistance and is a simplification of actual

conditions encountered.

escription is derived from the

PROJECT NO.:1588.41
THE CENTER AT BEACH

LOG OF CPT NO. C-16

FIGURE A-17




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV,
(feet) (tsf) (tsf) RATIG (%) SOIL DESCRIPTION (FEET)
0 90 100 150 200 250 300 350 2 4 6
1 — 1§ | T/ /\Asphalt? /t2s
1 LT ORGANIC SILT AND CLAY (OH) |
] firm to stiff, silt layer L
o0 SSUURORRRI RN SO SUUOOE SOV SUROIOS SO SRR S |
- g .-20
-T1] sILTY SAND (SM) AND SAND
- PN | (SP/SW) medium dense
] : s
ORGANIC SILT AND CLAY (0H)
I : firm, peat layers !
“5._ P ..:;... ................ 3
{7 SiLTv sAND (5M) AND SAND |1
.:: (SP/SW) medium dense, clay -
20- 1 layer ]
1 S
s | ORGANIC SILT AND CLAY (OH)
S stiff, interbedded silty sand and ,0
] peat lenses 3
30- [
il s
|
] |
= 1o
0 15
48 " T1] SILTY SAND (SM) AND SAND [0
] {4 (SP/SW) medium dense to dense
50': CLAYEY SILT (ML) AND SILTY i
i : -] CLAY (CL) stiff to very stiff, layer of 25
G : silty sand !
i R § -1 SILTY SAND (SM) AND SAND .10
" 1] (SP/SW) dense
o P [ SANDY SILT (ML) very stiff _
Terminated at 60 feet Las
L
CES USSR U OER U A SO NS NN JHS NS S W S S o
70: e o b e 1 I -
'?5..: ....................................................................................................................................... L 50
3]
Date perfarmed:5-21-01
This sumnmary applies only at the location of this cone penetration n I PROJECT NO.:1588.41
test and at the time of the exploration. Subsurface conditions may o e e S THE CENTER AT BEACH
ditfer at other locations and may change at this location with the = = =

passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

FIGURE A-18




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.

(feet) (ts) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
086 4 2 0 50 100 150 200 250 300 350 2 4 6
;{f?\Asphalt?
] ORGANIC SILT AND CLAY (OH) 0
“J - 411\ stiff to very stiff, interbedded
[ R B L Tt R e crsyersvs.— FEESESRIUE SR SRS 2K lenses of siit
] , [{ SILTY SAND (SM) AND SAND '_‘ s
] 44 (SP/SW) medium dense to dense,
L layers of clay 1
] 77 1 ORGANIC SILT AND CLAY (CH) | '©
/ firm to very stiff, peat layers, sand }
1 / layers [
| Z :
20_. .................... //
] /H 0
25 A !
1 11 5
7 firm to stiff, interbedded silty sand
/ and peat lenses H
%
% |
% 15
/ 20
Z
L.} SAND (SP/SW) very dense i
i 25
?30
.-35
=40
45
ORGANIC SILT AND CLAY (OH) [0
firm to very stiff, interbedded
sandy silt lenses [
55
80 ] /| Terminated at 80 feet

Date performed:5-21-01

PROJECT NO.:1588.41
THE CENTER AT BEACH

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the

)
J

!!!:

passage of time. The interpreted soil description is derived from the

friction ratio and cone resistance and is a simplification of actual LOG OF CPT NO. C-18

conditions encountered.
FIGURE A-19




DEPTH  FRICTION CONE RESISTANCE
(feet) (tsf) (tsf)

086 4 2 0 50 100 150 200 250 300 350

20+

N
¢
PN S BV

@
2

FRICTION INTERPRETED ELEV.
RATIO (%) SOIL DESCRIPTION (FEET)
2 4 6 8

I

hAsphait? #
ORGANIC SILT AND CLAY (OH) 20
soft to very stiff, interbedded siit,
silty sand, and peat lenses

SILTY SAND (SM) medium dense,
layer of clay

ORGANIC SILT AND CLAY (OH)
firm to stiff, interbedded silty sand
and peat lenses

~5

10

15

§ SILTY SAND (SM) medium dense,
) layers of clay

1Y

) =20
45- [
] 1
] r25
507 "] SAND (SP/SW) very dense _
] ' 30
55
] 35
40
45
J Terminated at 70 feet H
1 50
75
] .55
T I
80

Date performed:5-21-01

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the
passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

F PROJECT NO.:1588.41
£ == n ! THE CENTER AT BEACH

LOG OF CPT NO. C-19

FIGURE A-20




DEPTH  FRICTION CONE RESISTANCE
(feet) (tsf) (tsf)

SQ__100 150 200 250 300 350

FRICTION INTERPRETED ELEV.
RATIO (%) SOIL DESCRIPTION (FEET)
2 4 _ 6
—— ?\Asphalt P!
/ ORGANIC SILT AND CLAY (OH) |20
stiff
] SAND (SP/SW) medium dense, |45
clay layers 1
10
¥
e [0
ORGANIC SILT AND CLAY (OH) i

firm to stiff, interbedded silty sand
and peat lenses

~5
~10
~15
~20
-]’} SILTY SAND (SM) medium dense,
.|| ctay lenses
~25
1 SAND (SP/SW) dense to very [
dense :‘3’0
35
Terminated at 59.5 feet
1 ~40
65
1 45
70 - H 1
. 50
?5 o o i eieeiiieaiMoiicceeabacne veedh  iue o Baai.aiia@e o i % sieia 2% wns suo@, e 2% canemite@acscnics e ceaiarSa. cerre@iansnacaveaioisaan '.
. i
1 =
80

Date performed:5-21-01

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the
passage of time. The interpreted soil description is derived from the
friction ratio and cone resistance and is a simplification of actual
conditions encountered.

=

PROJECT NO.:1588.41
THE CENTER AT BEACH

LOG OF CPT NO. C-20

FIGURE A-21




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
. S0_100 150 200 250 300 350 2 4.6 ,
] — = i i i i ——s PN\ Asphalt? #
] ] INTERBEDDED CLAYEY SILT (ML), :20
4 ] SILTY CLAY (CL), AND CLAY (OH) 1}
5+ 1 firm to very stiff 1
4 b
1 ~7-| SAND (SP/SW) medium dense 15
10
] PEAT (PT) firm, interbedded clay
i lenses '_1 0
15 1 SAND (SP/SW) medium dense [
: : &
20‘_ ORGANIC SILT AND CLAY (OH) 1
] firm to stiff F
] PEAT (PT) stiff, interbedded dlay |
25+ lenses i
] s
3 0_’ ORGANIC SILT AND CLAY (OH)
i stiff, interbedded silty sand lenses |
i ;10
3549
4 :‘-15
401 |- 1] SILTY SAND (SM) medium dense,
] 18 ‘] interbedded clay lenses
45+ IRR
] /|| INTERBEDDED SANDY SILT (ML), [ 2
50- ZI|| CLAYEY SILT (MU, AND SILTY |
] || CLAY (L) stitf to hard i
1 :
] //, 30
551 Z! [
_ 20
: Al =
1 L:7.-| SAND (SP/SW) very dense !
60: Terminated at 60 feet -
: .
65 —yea |
4 3
; .45
] : 50
75_. ....... .—:
55
80

Date performed:5-21-01

This summary applies only at the location of this cone penetration
test and at the time of the exploration. Subsurface conditions may
differ at other locations and may change at this location with the

passage of time. The interpreted soil

escription is derived from the

friction ratio and cone resistance and is a simplification of actual

conditions encountered.

)
J

l

|

PROJECT NO.:1588.4i
THE CENTER AT BEACH

LOG

OF CPT NO. C-21

FIGURE A-22




DEPTH  FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
086 4 2 50_100 150 200 250 300 350 2 4 6
] / CLAYEY SILT (ML) AND SILTY
| T\ CLAY (CL) very stiff, silty sand lens /]
5 - 11] SILTY SAND (SM) AND SAND 4
] 14| (SP/SW) medium dense to dense, 15
A > -: 1} interbedded clay lenses L
10: 5 oo RSO SN2 SO TOUUUTUY U SUSUROUIE SURPORIY Bvrs o o OTR TP RP PP R g 1 L
1 ’/] ORGANIC SILT AND CLAY (OH) |10
| T} stitt, sitt tayer [
] “|S2Z| PEAT (PT) stiff, interbedded clay |5
1 =xrl lenses i
1 H[- T SiLTY SAND (SM) medium dense, |
20"_ 117 layer of clay L0
] A INTERBEDDED ORGANIC SILT
| j A4 AND CLAY (OH), SILT (ML), AND
] 1] SILTY SAND (SM) stiff/medium L5
] ) dense :
] é A4
SHE il :
; ; Jis ~10
: ae [
354 4 -
- Al 15
4 ;: P 4
e (. y -
r .x i 3
40+ Al i
. rf g 20
i e !
- -.‘ y ..
45: 1277l SAND (SP/SW) very dense
§ | 25
i ~30
55-1 I
] ~35
60+ z
Terminated at 60 feet =40
45
~S0
] 55
1 1
80
Date performed:5-21-01
This summary applies only at the location of this cone penetration F PROJECT NO.:1588.41
test and at the time of the exploration. Subsurface conditions may - | D ! THE CENTER AT BEACH
differ at other locations and may change at this location with the _— = =

passage of time. The interpreted soil description is derived from the

friction ratio and cone resistance and is a simplification of actual
conditions encountered.

LOG OF CPT NO. C-22

FIGURE A-23




IDEF’TH FRICTION

CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
08 6 4 2 0 50 100 150 200 250 300 350 O 2 4 6 B8
: q H R : : : : : ; : : . Pavement Section 4
SANDY SILT (ML) very stiff to hard, |20
interbedded silty sand lenses
e ) T CLAY (CL) firm to stiff, interbedded | "
silty sand, sandy silt, and peat lenses '1
10 [
10
151 SAND (SP/SW) medium dense,
interbedded clay lens I5
20
10
25
] CLAY (CL) stiff, interbedded sity |5
/,j sand, silt, and peat lenses
7 -10
/ G [
35- %
1 é 15
-
%
407 /s
SAND (SP/SW) dense, interbedded -20
sandy silt and clay lenses |
45 77
] ~25
50 [
30
55 -
~35
@ 58 to 70 feet, very dense
GO.J
40
65 4.
] 45
s Terminated at 70 feet
1 erminated a ee! .50
75_- e e e e
-55
80 .

Date performed:12-6-01

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

other locations and may change at this location with the passage of time.

PROJECT NO.: 1588.7! i
THE CENTER AT BEACH

LOG

OF CPT NO. C-23

FIGURE A-24




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (isf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
08 6 4 2 0 50 100 150 200 250 300 _350 O 2 4 6 8
1 : B : : : a : : ; : : : ’~ Pavement Section
: _t,;ﬁ CLAY (CL) stiff o
— V77
:; SAND (SP/SW) medium dense,
interbedded clay and peat lenses [
HS
F 10
. S
////4 CLAY (CL) stiff b
é :f«"/,/ [
<N I
= 7 -5
_._> ] INTERBEDDED CLAY (CL), SILT
; : : ’ :/ L] (ML), AND SILTY SAND (SM) stiff
; ’ ;;, and loose to medium dense |
; % 7 10
477 z
877
27 !
0 e
f é 7 1
9%
847 [
SAND (SP/SW) medium dense 20
SILT (ML) stiff o5
SILTY SAND (SM) medium denseto }-30
dense [
i
SAND (SP/SW) very dense 35
40
45
Terminated at 70 feet N
-50
75 _ 8 ONnn0SAANBCAGAOBACHE BODABA} BHACAARANEAABNIAREOACOCERARG0NEADE BEARAN COCARSADNS  £OEENCEIANEONaOSGEa! Honas
] -55
80

Date performed:12-6-01

This summary applies only at

the location of this cone penetration test

and at the time of the exploration. Subsurface conditions may differ at

other locations and may change at this location with the passage of time.

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

h

It

PROJECT NO.: 1588.71
THE CENTER AT BEACH

LOG OF CPT NO. C-24

FIGURE A-25




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsh (tsf) RATIO (%) SOIL DESCRIPTION (FEET)

08 6 4 2 O 50 100 150 200 250 300 350 0 2 4 6

im

L Pavement Section A4
SANDY SILT (ML) stiff -20

CLAY (CL) firm [

N

N
RN

SAND (SP/SW) dense, interbedded |45
clay and peat lenses q

0

5
A7, 1
@ 20 to 23 feet, medium dense
0
7/ CLAY (CL) firm to stiff
% L5
SAND (SP/SW) medium dense 1
U] INTERBEDDED CLAY (CL), SILT
: 2 Z (ML), AND SILTY SAND (SM) stiff |10
’, U] and loose to medium dense i
)
% ’// 7
922 -15
157
W
SAND (SP/SW) dense .20
SILT (ML) stiff .25
SANDY SILT (ML) very stiff

SILTY SAND (SM) medium dense -30

35

SAND (SP/SW) very dense

.40

-45
70+

] Terminated at 70 feet
: -50

S | e p——— JE [ S

-55
80

Date performed:12-6-01

PROJECT NO.: 1388.71
THE CENTER AT BEACH

This summary applies only at the location of this cone penetration test
anid at the time of the exploration. Subsurface conditions may differ at o
other locations and may change at this location with the passage of time.

!!!,;

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered. LOG OF CPT NO. C-25

FIGURE A-26




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsh (tsf) RATIO (%) SOIL DESCRIPTION  (FEET)

08 .6 4 2 0 50 100 150 200 250 300 350 0__2 4 6 8
4 : H : : - - T H H T . : :

. Pavement Section 1
SANDY SILT (ML) firm, upper 2 feet }
very stiff, interbedded clay lenses »2 0

1 SAND (SP/SW) medium dense to 45
10 it eefs d&ﬂﬁE, interbedded ciay and peal

] lenses

] 40
15 .
20_ e e L e et ST L

i 777) CLAY (CL) stiff e
25- ,//

] Z

] 4 -5
il 7.

; 2% ? INTERBEDDED CLAY (CL), SILT

U] (ML), AND SILTY SAND (SM) stiff |

: A 4 7] and loose to medium dense 10
354 ; /’ 7 |

] 2212 !

‘ %17 s

278 |

. 2% % ~15
40+ 177

] %%

4 2% L

] %% 20
45 4

. SAND (SP/SW) dense
o SANDY SILT (ML) stiff to very stiff  [-2°

SILTY SAND (SM) medium dense {30

55

=35

60 ] SAND (SP/SW) very dense,
interbedded clay lens
40
65 1
‘ 45
70-. Terminated at 70 feet
] : : . . : <50
75_. oCORANDO000 COBOODHET GEOSCACE SABIeD & A A HOf | AAROCOORANAAARANRONEA0 O AOCINOEEOAEHNE CREIGHD| 0 6 oooca oo o sooooed -
-55
80
Date performed: 12-6-01
This summary applies only at the location of this cone penetration test D l PROJECT NO.: 1588.71
and at the time of the exploration. Subsurface conditions may differ at _—-—_-—._—_~——_—=-_ THE CENTER AT BEACH
other locations and may change at this location with the passage of time. —_—— = =
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered. LOG OF CPT NO C-26
FIGURE A-27




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION  (FEET)

08 6 4 2 O 50 100 150 200 250 300 350 Q0 2 4 6 8
; ; < : : : : : T i : : i F- Pavement Section A
77 N\SILTY SAND (SM) medium dense
] 2 /,// CLAY (CL) stiff to very stiff, 20
L i B
54- /y// interbedded sand lens |
] L f
4 15
10+ “F77] @ 10 to 16 feet, stiff, with peat
f///// lenses
1 '7/, MO
15 =V [
SAND (SP/SW) medium dense
5
20 /// CLAY (CL) stiff, interbedded silt
7] lenses !
% o
/
25- i %
%
? )
1 / “
SILT (ML) firm to stiff, interbedded {10
1 sand lens I
354 :
~15
401 SILTY SAND (SM) medium dense
= 20
=| | SANDY SILT (ML) AND SILT (ML)
451 21 1 stiff to very stiff, interbedded silty -
] 5 sand lens [
. ~25
501 =
-
: =30
SILTY SAND (SM) medium dense
s 35
| 1 1| SANDY SILT (ML) very stitt l
601 SAND (SP/SW) very dense, [
interbedded clay lens |
N . < - - . ‘40
45
70- =
Terminated at 70 feet
: -50
75. ........................ Gotaconc i eeeieiciaa e
-85
80
Date performed:12-6-01
This summary applies only at the location of this cone penetration test D l PROJECT NO.: 1588.71
and at the time of the exploration. Subsurface conditions may differ at =g —————— THE CENTER AT BEACH
other locations and may change at this location with the passage of time. _— = =
The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered. LOG OF CPT NO Cc-27
FIGURE A-28




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
(feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)

o 8 6 4 2 0 S0 100 150 200 250 300 350 O 2 4 6 8
: : : : : : : ; H : - : : 1 SANDY SILT (ML) firm to very stiff, {25
upper 12 inches prepunched i
5 . -
CLAY (CL) stiff 190
1 SAND (SP/SW) medium dense,
107~ interbedded clay and peat lenses s
154 -
] 110
1. +
20t ]
=
/.| CLAY (CL) firm to stiff i
25~ %
] // fo
%
%
304 2 ) I
] (/’, L5
35 ] ///’
; FiA7] INTERBEDDED CLAY (CL), SILT |10
1 | (ML), AND SILTY SAND (SM) stiff |
] P/| and medium dense
40 =
] %% 15
4%%
2% % [
i
577 H
] %% 20
4 ‘ " |
] 24 7
i 422
50- 44,7 [
— - 25
SILT (ML) very stiff, interbedded silty
sand lens i
55 i
4 ~30
60 - i
35
SAND (SP/SW) very dense,
interbedded clay lens I
65 1
-40
70 - e
Terminated at 70 feet -45
75_ 5 005 GoSCUGEIED. 00D GE0 ot e i e e e e SR s e 3
) -50
80
Date performed: 12-6-01
This summary applies only at the location of this cone penetration test ' R D l PROJECT NO.: 1588.71
and at the time of the exploration. Subsurface conditions may differ at e THE CENTER AT BEACH
other locations and may change at this location with the passage of time. _— = =

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered. LOG OF CPT N 0 C-2 8

FIGURE A-29




lDEPTH FRICTION CONE RESISTANCE
(feet) (tsf) (tsf)

FRICTION
RATIO (%)

INTERPRETED
SOIL DESCRIPTION

ELEV.
(FEET)

08 6 4 2 D0 50 100 150 200 250 300 350 O 2 4 6

qpavement Section

CLAY (CL) stiff

120

SILT (ML) firm

SAND (SP/SW) medium dense

15

A CLAY (CL) firm

M0

SAND (SP/SW) loose to medium

dense, interbedded clay lens

CLAY (CL) firm to stiff, interbedded
peat lenses

~5

NNANNN

INTERBEDDED CLAY (CL), SILT

1 (ML), AND SILTY SAND (SM) firm to [

10
47 stiff and loose to medium dense
%
2
// L
5 52 [
‘;; ~15
AR
7%
/ I
5%% 20
SAND (SP/SW) medium dense, [
interbedded silt lens
25
.30
INTERBEDDED SILTY SAND (sM) [35
AND SANDY SILT (ML) medium
\dense and very stiff +
Terminated at 60 feet
~40
65_ ....................
=50
75- [ T ST NUTo O VOO UL SURPHRCSOROIOTS HUOSPOPOR
|
-55 '
50 L

Date performed:12-6-01

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at

other locations and may change at this location with the passage of time.

The interpreted soil description is defived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

|
4

PROJECT NO.: 1588.71
THE CENTER AT BEACH

LOG OF CPT NO. C-29

FIGURE A-30




DEPTH FRICTION CONE RESISTANCE FRICTION INTERPRETED ELEV.
{feet) (tsf) (tsf) RATIO (%) SOIL DESCRIPTION (FEET)
08 § 4 2 0 50 100 150 200 250 300 350 O 2 4 6 8
] : : : : : 2 : : : : . : L ~Pavement Section A
SILT (ML) very stiff 50
SANDY SILT (ML) firm
’,j CLAY (CL) firm (15
SAND (SP/SW) medium dense
CLAY (CL) interbedded sandand | 1°
/| silty sand lenses
15
12
5
~10
15
SILTY SAND (SM) medium dense |20
SILT (ML) stiff '_25
!
!
SAND (SP/SW) very dense ;30
;35
L B e _ i
: Terminated at 60 feet |
40
.
45
-50
-55
80

Date performed: 12-6-01

This summary applies only at the location of this cone penetration test
and at the time of the exploration. Subsurface conditions may differ at

other locations and may change at this location with the passage of time.

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

!
:

~

PROJECT NO.: 1588.71
THE CENTER AT BEACH

LOG

OF CPT NO. C-30

FIGURE A-31




DEPTH FRICTION CONE RESISTANCE
(feet) (tsf) (tsf)

FRICTION
RATIO (%)

INTERPRETED ELEV.
SOIL DESCRIPTION (FEET)

Pavement Section A
“] CLAY (CL) stiff to very stiff 50

SILT (ML) firm i
SAND (SP/SW) medium dense 1S

| CLAY (CL) firm to stiff, interbedded [0
7| silty sand and peat lenses

S
LI o

N
N

N
N

/7 5
% 10
/ r
7 i
% % / INTERBEDOED CLAY (CL), SILT _‘15
D) (ML), AND SILTY SAND (SM) stiff
"""""""""""" ; /] and medium dense
447
477 20
SAND (SP/SW) dense
SILT (ML) very stiff 25
SILTY SAND (SM) medium dense, 30
interbedded clay lens H
35
& Terminated at 60 feet ]
=40
654 - - ...................................
45
: . : . i : : : [
~50
754~
] -55
80
Date performed: 12-6-01
This summary apolies only at the location of this cone penetration test I PROJECT NO.: 1588.71
and at the time of the exploration. Subsurface conditions may differ at . e THE CENTER AT BEACH
other locations and may change at this location with the passage of time. _— = =

The interpreted soil description is derived from the friction ratio and cone
resistance and is a simplification of actual conditions encountered.

LOG OF CPT NO. C-31

FIGURE A-32
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The Ezralow Company February 28, 2002
The Center At Beach, Huntington Beach, Califomia GP1 Project No. 1588.71

APPENDIX B
EXPLORATORY BORINGS

The subsurface conditions at the site were investigated by drilling and sampling sixteen
exploratory borings. Borings B-1 through B-7 were previously drilled for the original
geotechnical investigation (Reference 2). Borings B-8 through B-16 were performed for
our supplemental investigation (Reference 1). The borings were advanced to depths of
31 to 61 feet below the existing ground surface. All boring locations are shown on the Site
Plan, Figure 2.

The borings were drilled using truck-mounted rotary-wash equipment. Relatively
undisturbed samples were obtained using a brass-ring lined sampler (ASTM D 3550), or
a thin-walled tube sampler. The brass rings have an inside diameter of 2.42 inches. The
ring samples were driven into the soil by a 400-pound kelly bar dropping 12 inches. The
number of blows needed to drive the sampler into the soil a depth of 12 inches was
recorded as the penetration resistance. The thin-walled sampler was pushed into the
subgrade using the kelly weight. Disturbed samples were obtained using a split-spoon
sampler by means of the Standard Penetration Test (SPT, ASTM D 6066). The spoon
sampler was driven into the soil by a 140-pound hammer dropping 30 inches, employing
two turns of rope around the cathead. After an initial seating drive of 6 inches, the number
of blows needed to drive the sampler into the soil a depth of 12 inches was recorded as
the penetration resistance.

The field explorations for the investigation were performed under the continuous technical
supervision of GPI's representative, who visually inspected the site, maintained detailed
logs of the borings, classified the soils encountered, and obtained relatively undisturbed
samples for examination and laboratory testing. The soils encountered in the borings were
classified in the field and through further examination in the laboratory in accordance with
the Unified Soils Classification System. Detailed logs of the borings are presented in
Figures B-1 to B-7 in this appendix.

The boring locations were laid out in the field by measuring from existing site features. The
ground surface elevations at the boring locations were estimated from a Preliminary
Drawing by Rattray and Associates, Inc.

The depths to groundwater shown on the Logs of Borings were measured within
0.minutes and 24 hours after_drilling_by GPI's representative.

All borings were backfilled with cuttings from the holes. The holes were patched with cold-
patch asphalt to match the existing grade.

1588-71.01X (2/02) B-1



> Z = w
w = Q09 & P
% 3~ 5 z0 b e DESCRIPTION OF SUBSURFACE MATERIALS 8 e
) R w ' [13]
E > a E 5 Z 3 g & & 1This summary apgplies only at the location of this boring and at the time of drilling. % e
g % z00| = o= Subsurface conditions may differ at other locations and may change at this o
a We ol S location with the passage of time. The data presented is a simplification of actual
~ 0—le— conditions encountered.
=] 4 inches AC over 5 inches AB
’ - Fill: SILTY SAND (SM) grey, moist, loose, with clay
165 | 114 | 7 [ D 11 | |'enses
5 - 15
19.1 109 | 11 | D | | Natural: SAND WITH SILT (SP-SM) grey, moist, loose
1 -| to medium dense
370 | 79 | 2 | D P>
—7// CLAY (CL) dark brown, very moist, soft to firm
/ i 10
127.3 35 3 D PEAT (PT) black, wet, soft, organic odor
P T _
| SILTY SAND (SM) grey, wet, trace clay lens
- 5
373.5 3 D INTERBEDDED CLAY (CL) AND PEAT (PT) dark
red-brown, moist, soft, organic odor
0
35.3 74 4 D
SAND WITH SILT (SP-SM) grey, wet, loose
” | INTERBEDDED CLAY (CL) AND PEAT (PT) black,
wet, soft, organic odor
-5
2323 | 24 4 D
-
-10
48.2 70 4 D SILTY CLAY (CL) grey, wet, soft, dark brown, layers of
peat, black, wet
-15
404 66 7 D -
SILTY SAND (SM) grey, wet, medium dense
i
; .
| i 20
SAMPLE TYPES DATE DRILLED: . I
CDI | e
[S] standard Split Spoon EQUIPMENT USED: -y = =
(D] Drive Sample 6" Rotary Wash
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-1
Tube Sample 13 feet FIGURE B-1




> ZwiEl w

W E 00 & Z

4 @~ 5 Z o c 1z o DESCRIPTION OF SUBSURFACE MATERIALS g o

< w O tal w | Euw <

75> ag |ha ‘£ T % W [This summary applies only at the location of this bofing and at the time of drilling.| & e

g % z#0 = = Subsurface conditions may differ at other locations and may change at this o

o Wer o S location with the passage of time. The data presented is a simplification of actual
~ 40 conditions encountered.
33.0 89 12| D Layers of Sandy Silt light brown, wet, medium dense and
1 | stiff
45 - . -25
15.8 111 45 | D SAND (SP) grey-white, wet, dense, medium to coarse
] grained
50— . : -30
14.8 40 | S | @ 50 feet, layer of silty sand/sandy silt
Total Depth 51 1/2 feet

Rock Core 8-2:00 ey e = THE CENTER AT BEACH
[S] standard Split Spoon EQUIPMENT USED: SV = =
(D] Drive Sample 6" Rotary Wash 1
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-
[T] Tube Sample 13 feet FIGURE_B-1




i Z = w
w E Q9 & z
[ g~ |52 Q = e DESCRIPTION OF SUBSURFACE MATERIALS g o
g 3 s i
5 it 8 g, E"_;’.. ‘é’ ‘é v W This summary applies only at the location of this boring and at the time of drilling. éﬁ"_
g % z9ol = a= Subsurface conditions may differ at other locations and may change at this o
a We a f,‘, location with the passage of time. The data presented is a simplification of actual
~ 0—= conditions encountered.
B =1 5inches AC over 4 inches AB
} Fill: SILTY SAND (SM) light brown, moist, loose, with
194 | 102 | 6 [ D 1| | | cfay. mottled 20
J =4
234 | 100 | 2 [ D} ~ “TFill2: SILTY SAND (SM) light brown, moist, loose,
1 | wiclay, mottled
557 | 67 2 |D % Natural: SILTY CLAY (CL) dark grey/black, wet, soft, 15
] / trace peat/organics and fine sand
409 | 69 | 2 [ D 10—%
% 10
15 /%
211.8 3¢{D =85 pEAT (PT) dark red-brown and black, wet, soft,
1===| organic odor
1T T{siLTY SAND (sM) dark grey, wet, loose 5
20| |-
42.0 72 6 D '
—// CLAY (CL) dark grey, wet, firm
j% :
25 //
271 a6 18 [ D - SILTY SAND (SM) grey, wet, medium dense
17 { D
N 5
’// SILTY CLAY {CL) dark grey, wet, stiff
402 | 78 | 5 [ D 30'"//4 .
Total Depth 31 feet
1
i
SAMPLE TYPES DATE DRILLED: .
CDI | e,
Standard Split Spoon EQUIPMENT USED: Gl = £
[D] Drive Sample 6" Rotary Wash
(Bl Bulk Sample GROUNDWATER LEVEL:(f): LOG OF BORING NO. B-2
[T} Tube Sample 10 1/2 feet FIGURE B-2




w | & |38 & z
& o [£2 o b e DESCRIPTION OF SUBSURFACE MATERIALS SC
= - 58]
E < a @ EQ 2 ;ﬂ. % E‘ This summary applies only at the location of this boring and at the time of drilling. %ﬂ:‘
g % =a 9 = =~ Subsurface conditions may differ at other locations and may change at this o=
8 Wem 3 location with the passage of time. The data presented is a simplification of actua!
~1 O—heer conditions encountered.
=14 inches AC over 4 inches AB
T | Fill: SILTY SAND (SM) grey-brown, moist, loose,
16.1 108 9 D b mottled, trace clay
| 20
244 1 D 5—// Natural: CLAY (CL) grey, wet, soft
77
41 : | @6 112 feet, sand lens
56.1 66 1 D _%
1 / 15
-
25.4 95 121 D 1171 SAND (SP) light grey-brown, wet, medium dense, fine
7 .- to medium grained
Y) CLAY (CL) dark grey, wet
| / 10
-
337 75 3 D =221 @ 15 feet, peat lens A
1.1 | 1 SILTY SAND (SM) grey, wet, loose
J | :
; 20_7// CLAY (CL) dark grey to black, wet, soft, some organics
4.8 78 3 D :
-1 ] | SILTY SAND (SM) grey, wet, loose
7/. CLAY (CL) grey, wet, stiff, interbedded thin layers of
: / silty sand 0
87| 82 | 5 [D %7 ]%
%
:é -5
7,
343 | 87 8 [D]° %/
l 447 | 75 | 4 | D 35_%
.
] // -15
)

SAMPLE TYPES DATE DRILLED: ' ]
D | resno s
{S] standard Spiit Spoon EQéJlPRMtENT V‘LIJSED: = =

Drive Sample " Rotary Wash - '
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-3
[T] Tube Sample 6 1/2 feet FIGURE B-3




w E % E)" g E Z
% B~ g Z o e Ie DESCRIPTION OF SUBSURFACE MATERIALS 8 P
ER o = W jall <t
0T oa (h9 (é) & ui W This summary applies only at the location of this boring and at the time of drilling. o o
g z zP0|l = ~ Subsurface conditions may differ at other locations and may change at this =

o E s 5, location with the passage of time. The data presented is a simplification of actual w

~ 40 conditions encountered.
36.7 | 1 5| D | |
Total Depth 41 feet
-20
. i a
SAMPLE TYPES DATE DRILLED: PROJECT NO.- 1588.3!

Rock Core

[S] standard Split Spoon
[O] Drive Sample

Bulk Sample

Tube Sample

8-3-00

EQUIPMENT USED:
6" Rotary Wash

GROUNDWATER LEVEL:(ft):

6 1/2 feet

THE CENTER AT BEACH

OF BORING NO. B-3

FIGURE B-3




w z  |3yg & z
4 2~ 5 zQ bl e DESCRIPTION OF SUBSURFACE MATERIALS Q-
) & ] w
5 < ) 8 5 5 (ﬁ ; i & |This summary applies only at the location of this boring and at the time of drilling. % e
g % 205l = | 9™ Subsurface conditions may differ at other locations and may change at this il
a E et % location with the passage of time. The data presented is a simplification of actual
~1 0= conditions encountered.
=14 inches AC over 4 inches AB A
11| | Fill?: SILTY SAND (SM) grey, wet loose, some sandy 20
37.8 2 D y clay lenses
a78 | 68 | 1 [D| °7
_ 15
27.1 96 7 D £ SAND (SP) light brown and grey, loose, medium
1. - grained
224 | 102 |16 [D | 107
A 10
7/ CLAY (CL) brown, wet
.
236 97 12| D ——7~1 SAND (SP/SW) grey, wet, medium dense
1 lI @ 15 1/2 feet, silty sand lens 5
—W @ 17 1/2 feet, clay layer
12 [D ] 200
65.4 61 3 D %7 SILTY CLAY (CL) grey, wet, soft, trace organics, 0
1 % occasional peat lenses
436 | 77 | 4 | D 25_%
] / -5
%
30 | @ 29 feet, silty sand lens
62.6 68 6 D L
// 10
386 | 8 | 10| D 35"/% .
. SILTY SAND (SM) grey, wet, medium dense, with clay 15
SAMPLE TYPES DATE DRILLED: . 3
D | e
[S] Standard Split Spaon EQUIPMENT USED: b = E
[D] Drive Sample 6" Rotary Wash 4
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-
Tube Sample 6 feet FIGURE B-4




w - &y g g Z
x g) o g%g c I DESCRIPTION OF SUBSURFACE MATERIALS 8 o
Ee "o =pl W w <4
o Qo  (ha 2 o %}‘L‘ This summary applies only at the location of this boring and at the time of drilling. E, s
g z z89 = ~ Subsurface conditions may differ at other locations and may change at this o
a W a & location with the passage of time. The data presented is a simplification of actual
~ 40 conditions encountered.
40.7 9 | S 7/ SILTY CLAY (CL) grey, wet, stiff
_% 20
. @ 42 1/2 feet, silty sand layer
| % -25
8 SILTY SAND (SM) light brown, wet, medium dense,
50— layers of sand with silt
17.7 201 S
Total Depth 51 1/2 feet
I
I
SAMPLE TYPES DATE DRILLED: F D I PROJECT NO.- 1588.31
Rock Core 8-2:00 ——— | THE CENTER AT BEACH
[S] standard Split Spoon EQé{H;MENT V\I;JSI;Z‘D: S = =
[D] Drive Sample otary Was
[B] Buk Sample GROUNDWATER LEVEL:(ft): G OF BORING NO. B4
T} Tube Sample 6 feet FIGURE B-4




w z  |8ygl ¥ z
x 2~ EE o = o DESCRIPTION OF SUBSURFACE MATERIALS g 5
ey pry ]
%1\' a i 5 "Z’ 'é ? %E This summary applies only at the location of this boring and at the time of drilling. l%tj_i
s z =z o = =~ Subsurface conditions may differ at other locations and may change at this &
a Yeg 5) location with the passage of time. The data presented is a simplification of actual
~ 0—= conditions encountered.
"= 5 inches AC over § inches AB
T| Fill2: SILTY CLAY (CL) with SAND (SP/SW) dark grey
297 86 3 D T and black, wet, soft 20
6| 80 |2 (D] ° o
1 1{]| Natural: SAND WITH SILT (SP-SM) grey and red, wet,
11} loose, fine to medium grained iy
235 | 101 141D | 7| SAND (SP) grey, wet, medium dense 15
| .. | @ 8 to 12 feet, light brown, medium to coarse grained
242 | 95 | 8 [ D 10__ © 71 @ 10to 12 feet, loose
7/ SILTY CLAY (CL) grey, wet, stiff, some silty sand 10
k % lenses, trace fine sand
26| 85 | 7 [D] "] // ,
11 || @ 15 172 feet, silty sand lens
17/
//? 5
253 | 92 | 8 [ D 20—&
K SILTY SAND (SM) grey, wet, loose
-// SILTY CLAY (CL) grey, wet, soft to firm
406 | 79 | 4 | D 25__%
_ % .
30.1 90 121D 30 11. "| SILTY SAND (SM) dark grey, wet, medium dense
- .- .. -1 0
// CLAY (CL) dark grey, wet, stiff
35—%
253 11| D ] %
x ] / -15
v
o
| 9%
SAMPLE TYPES DATE DRILLED: .
15 St o =1 THE CENTER AT BEACH
[S] standard Split Spoon EQéJIl;MtENT V\LIJSED: -_— = =
{D] Drive Sample " Rotary Was
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-5
Tube Sample 6 feet FIGURE B-5




w & (Z) S g a Z
x g o g% o z Ie DESCRIPTION OF SUBSURFACE MATERIALS 8 fo
3 wo —op W w <y
0L og |h9 (é) g % W IThis summary applies only at the location of this boring and at the time of drilling. o }ii
g % z29| = = Subsurface conditions may differ at other locations and may change at this o
o W al & location with the passage of time. The data presented is a simplification of actual
~1 40 conditions encountered.
318 | 88 8 | S 7/ CLAY (CL) grey, wet, stiff
% 20
45 // .
SILTY SAND (SM) dark grey, wet, medium dense, fine
grained, layers of sandy silt and clayey silt
i 25
50—
376 18 { S
Total Depth 51 1/2 feet
|
SAMPLE TYPES DATE DRILLED: .
ﬁ NO.: 1588.3|
Rock Core 8-2-00 - — .._——! ::g ‘(j:f'i(r:‘lTrER AT BEACH
[S] Standard Split Spoon EQUIPMENT USED: - = =
@ Drive Sample 6" Rotary Wash
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-5
Tube Sample 6 feet FIGURE B-5




w e 5 8 5 & . Z
4 g~ E ZQ z e DESCRIPTION OF SUBSURFACE MATERIALS Q £
) by w .
Z’ = a E 5 ".’:’ ‘é’ ‘é’ iy & [This summary applies only at the location of this boring and at the time of drilling. E&J
g z z%0| = | @~ Subsurface conditions may differ at other locations and may change at this a
a Ueg & location with the passage of time. The data presented is a simplification of actual
~ O conditions encountered.
B — =5 inches AC over 4 inches AB
Fill?; Interbedded SILTY SAND (SM) and CLAY (CL)
26.9 89 4 D 1 brown and light brown, moist, mottled 20
’ 41 | | Natural: SILTY SAND (SM) light brown and grey,
] moist, loose, interbedded clay lenses
81 | 75 > D 5—% CLAY (CL) dark grey, wet, firm, some sandy silt lenses
.
268 | 95 | 9 [ D V222 . . . 15
4 -7 | SAND (SP) light brown, wet, loose, medium grained
10— g
64.5 50 21D @ 10 feet, lens of peat V;
] / SILTY CLAY (CL) grey, wet, soft, some organics
i % 10
o .
30.0 90 12 | D : SILTY SAND (SM) grey, wet, medium dense
—5 ,. '. 5
-// CLAY (CL) dark grey, wet, firm
20 //
26.0 95 111D | | /| SILTY SAND (SM) grey, wet, medium dense
_77 CLAY (CL) grey, wet, stiff 0
21| 78 | 5 |D 25—%
4 % .
30_/
54.2 71 11{ D Y
Total Depth 31 feet
i
|
§ '
| !

SAMPLE TYPES DATE DRILLED: .
=D | s,
(5] standard Split Spoon EQUIPMENT USED: y = =
[D] Drive Sample 6" Rotary Wash

Bulk Sample
[T} Tube Sample

GROUNDWATER LEVEL:(ft):
6 feet

LOG OF BORING NO. B-6

FIGURE 8-6




w z 5 ] g g Z
x 3~ EE ol & e DESCRIPTION OF SUBSURFACE MATERIALS Q e
3 & w <
"‘—-’—’ < 8 &i o 5 ‘é’ l?u.'_' i W IThis summary applies only at the location of this boring and at the time of drilling. & E
g o ZHo| = a= Subsurface conditions may differ at other locations and may change at this @
g We a & location with the passage of time, The data presented is a simplification of actual
~ 0— : conditions encountered. ac
112 | 107 = 5inches AC over 5 inches AB
"% SILTY CLAY (CL) olive grey, very moist, firm, some
326 85 5 D :é fine sand, iron staining
5 ,%/ 20
319 | 86 4 [ D V44 CLAYEY SILT light brown, very moist, firm, some sand
Vi
WA
26.4 95 11| D 7] SAND (SP) light brown, very moist, medium dense,
1 fine to medium grained
1011 . 15
377 | 73 | 2 |D L@ 10 feet, sandy silt lens s
: == -| PEAT (PT) dark brown, black, wet, soft
-
BE=
-// SILTY CLAY (CL) grey, wet, soft, trace fine sand, some
15— / organics . 10
38.3 82 4 | D | /
—//l%
201 | 5
35. 3 3
L D %? @ 20 1/2 feet, dark brown, black
25_/ :
393 | 82 | 5D ] / @ 25 feet, less sand
30—/ -5
40.3 79 6 | D ////
Total Depth 31 feet
!
| i
i
i

SAMPLE TYPES DATE DRILLED: F T NO.: 1588.31
[C] Rack Core 8-2.00 — ..———————-I- :E: JCEEC;\ITER AT BEACH
[S] Standard Split Spoon Eogu;MtENT V\tIJSED: -y = =
[D] Drive Sample otary Vvas
(8] Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-7
[T! Tube Sample 7172 feet FIGURE 87




w - 8 W S oy z
4 g~ |k 29 b Ic DESCRIPTION OF SUBSURFACE MATERIALS g e
3 b w w
5 = ?3‘ @ E "L_’ ‘£ ; & W This summary applies only at the location of this boring and at the time of drilling. %H‘.’
g b zP9l 5 | °F Subsurface conditions may differ at other locations and may change at this =47
o Wed < focation with the passage of time. The data presented is a simplification of actual w
a 1] .
™~ 0— conditions encountered.
3inches AC over 6 inches AB
1 ORGANIC SILT and CLAY (OH) dark grey, very soft,
. % very moist to wet 20
590 | 66 | 2 | D 5_/Z
. SILTY SAND (SM) grey, very loose, wet
- 15
528 | 65 1 I 10—// ORGANIC SILT AND CLAY (OH) grey, very soft, wet,
: 4 % with peat
— 10
2
_' SAND (SP) grey, medium dense, wet
203 | 94 [ 16D | "]
7/ ORGANIC SILT AND CLAY (OH) grey, very soft, wet
281 | o4 | 14 [D| 20 .
- :7.. 7| SAND (SP) grey, medium dense, wet
B e 0
. ORGANIC SILT AND CLAY (OH) grey, very soft to
soft, wet, with peat layers
-5
48.7 63 4 D
-10
; -15
i -@ 37 feet, stiff

SAMPLE TYPES
iC] Rock Core
Standard Split Spoon
[D] Drive Sample
{B] Bulk Sample
T] Tube Sampie

DATE DRILLED:

Water at 9 1/2 feet

F g I PROJECT NO.: 1588.41
= THE CENTER AT BEACH

5-22-01
EQUIPMENT USED: v = =
© 6" Rotary Wash
GROUNDWATER LEVEL (ft): LOG OF BORING NO. B-8

FIGURE B-8




w E |8yg & Z
x B~ 5 z Q e I DESCRIPTION OF SUBSURFACE MATERIALS 8 o
% &l w w <
5 < 8 g i 5 (é) & v W This summary applies only at the location of this boring and at the time of drilling. @ g
e z 2838| S | ©= | Subsurface conditions may differ at other locations and may change at this pei
a We al & focation with the passage of time. The data presented is a simplification of actual
~ 40 conditions encountered.
418 | 82 | 8 |D ez .
- SILTY SAND (SM) grey, medium dense, wet
4 -20
45 %/ ORGANIC SILT AND CLAY (OH) dark grey
/ 2
7
: SAND WITH SILT (SP-SM) light brown and grey,
T 11 | medium dense, wet
50— .
242 101 28 | D 0 A
Total Depth 51 feet
i
| i }
i |
SAMPLE TYPES DATE DRILLED: . 1588.41
=T = T
[S] standard Split Spoon EQéJII;M‘ENT#SED: W = = !
Drive Sampl " Rotary Was
Buik s:,:;ﬁ: GROUNDWATER LEVEL:(R): LOG OF BORING NO. B-8
Tube Sample Water at 9 1/2 feet FIGURE B-8




W t 5 8 g ‘f‘LJ Z
4 g~ g zQ bt e DESCRIPTION OF SUBSURFACE MATERIALS 8 =
\’? A w w
5 < 8 i Iy 5 ‘£ § & W [This summary applies only at the location of this boring and at the time of drilling. %E
g z 288 = | 9% Subsurface conditions may differ at other locations and may change at this =
a We @l S location with the passage of time. The data presented is a simplification of actual u
™ 0— . conditions encountered.
—\3 inches AC over 3 inches AB /]
11{ | |Fill2: SILTY SAND (SM) mottled brown and reddish 20
] 1 brown, moist, medium dense, some clay
5_.
13.6 108 12| D
i 15
s
7 D 10— . i - )
3396 14 | 4 D = ™| PEAT (PT) reddish brown to black, very moist, soft 10
B [ZR\LV)
1, Vo
15 | SILTY SAND (SM) grey, medium dense, wet
26.4 98 17 | D
11 1. 5
T ¥////) ORGANIC SILT AND CLAY (OH) dark grey to grey,
| f soft to firm, wet
| | @ 18 feet, silty sand layer
T %
_ % 0
/é
25 = @ 24 feet, sand layer
[ v
//
| -5
%
1 | @ 27 feet, sand layer
% % ORGANIC SILT AND CLAY (OH) olive to dark grey,
60.1 60 7 D 30— % very moist to wet, firm to stiff, with some sand lenses 10
35_//
,i 1%? '1 5
i Y |
SAMPLE TYPES DATE DRILLED: .
Rack Core £-22-01 . — D l ::9 éic::r:g A-:-f’BSES:éH
(8] standard Split Spoon EQUIPMENT USED: Sy = = £
@ Drive Sample 6" Rotary Wash
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-9
[T} Tube Sample Water at 11 feet FIGURE B-9




> Z s = w

w E Q09 & 4

x 3~ EE o et e DESCRIPTION OF SUBSURFACE MATERIALS 8 [

Ex wo =@l W ilad Tuw

g > oa |R9 2 & u W This summary applies only at the location of this boring and at the time of drilling.| & "'u\i

s Z z09 = = Subsurface conditions may differ at other locations and may change at this o

a We ol S location with the passage of time. The data presented is a simplification of actual
~ 40 conditions encountered.
65| 8 | 9|D //
// 20
2
| SAND (SP/SW) light brown, dense, wet, with some
gravel, fine to coarse grained
45—
N 25
50—
13.5 | 118 D 30
Total Depth 51 feet
!
':
SAMPLE TYPES DATE DRILLED: .

CDI | s,
Standard Split Spoan EQéJI%MENT USED: -t = = T
[B] Drive Sample " Rotary Wash
(Bl Bulk Sample GROUNDWATER LEVEL:(ft): OF BORING NO. B-9
(] Tube Sample Water at 11 feet FIGURE B-9




1] }>—. % 8 g lﬁl.J P-4
x @ |FZzO T~ DESCRIPTION OF SUBSURFACE MATERIALS Q.
2z | &5 I83% w | Eb =
78 a (9'3, Le g 7 W& [This summary apphies only at the location of this bofing and at the fime of driling.] i
2 > Z®3| S | ©= | Subsurface conditions may differ at other locations and may change at this o~
QQ: We al § location with the passage of time, The data presented is a simplification of actual w
> 0— conditions encountered. ~r
3inches AC over 10 inches AB =~
B SANDY SILT (ML) brown, grey, and red-brown, firm,
217 97 6 | D 1 moist, with organics
/%) SILTY CLAY (CL) brown and olive, soft, wet
327 | 87 | 5 [D s~ o _ 20
) 4 SAND WITH SILT (SP-SM) light brown and brown,
4 111 medium dense, wet
276 | 94 |17 | D
259 | 87 | 12D |} 15
7/ ORGANIC SILT AND CLAY (OH) dark grey, soft, wet,
4 / with peat
15—/ 10
2
17| @ 16 feet, sand layer
7
20 /% 5
35.6 87 1] D 1 "1 SILTY SAND (SM) grey, medium dense, wet, trace
.| ;| organics
’// ORGANIC SILT AND CLAY (OH) dark grey to grey,
_/ soft to firm, wet
25— / :
:% @ 26 feet, dark grey to black
;
342 | 88 | 8 [D | /A . .
. | SILTY SAND (SM) grey, medium dense, wet, with clay
J | lenses
35— -10
// ORGANIC SILT AND CLAY (OH) grey, soft to firm, wet
7
: SANDY SILT (ML) grey, stiff, wet
i s
SAMPLE TYPES DATE DRILLED: . ~
Rack Gore 5.22.01 PROJECT NO.: 1588.41

Standard Split Spoon

[B] orive Sample
Bulk Sample
Tube Sample

EQUIPMENT USED:
6" Rotary Wash

GROUNDWATER LEVEL:(ft): LOG

Water at 5 1/2 feet

N,

..1

THE CENTER AT BEACH

F BORING NO. B-10

@)

FIGURE B-10




w - o S g o Z
4 B~ g‘zte s e DESCRIPTION OF SUBSURFACE MATERIALS SC
< D w ' w
5 z a 8, ' "5 ‘é’ 2* 3 Y | This summary applies only at the location of this boring and at the time of drilling. é #
g b z80 = o= Subsurface conditions may differ at other locations and may change at this =
fal Weoal § location with the passage of time. The data presented is a simplification of actual w
> 40 conditions encountered. Y
28.5 93 10| D '
_%/ ORGANIC SILT AND CLAY {OH) grey, firm, wet
T | @ 44 feet, gravelly sand layer
45— P, -20
Z %% SILTY CLAY (CL) grey, firm, wet
0%%%
Y
7
11 || SANDY SILT (ML) dark grey, firm, wet, with occasional
238 | 104 | 8 [0 97| | ||claylenses 25
55— -30
.| SAND (SP/SW) light brown, very dense, wet, fine to
1 | coarse grained
167 | 112 | ss [0 3
| Total Depth 61 feet
i
i
SAMPLE TYPES DATE DRILLED: PROJECT NO.: 1588.41

[C] Rock Core

{s] Standard Split Spoon
(D] brive Sample

[B" Bulk Sample

[T. Tube Sample

5-22-01

EQUIPMENT USED:
6" Rotary Wash

GROUNDWATER LEVEL:(ft):

Water at 5 1/2 feet

B

=

THE CENTER AT BEACH

LOG OF BORING NO. B-10

FIGURE B-10




w )>—_ g S ‘3 E P4
4 3~ g % of & e DESCRIPTION OF SUBSURFACE MATERIALS Q-
—_ w ul
z g a &i 5 5 ‘é’ % & ﬁ This summary applies only at the location of this boring and at the time of drilling. u§1 s
g % z0ol = o= Subsurface conditions may differ at other locations and may change at this =
o Wer al location with the passage of time. The data presented is a simplification of actual| "
~ conditions encountered.
, 3 inches AC over 3 inches AB /
' Fill: SILTY SAND (SM) TO CLAYEY SAND (SC) grey
/// and dark grey, medium dense, very moist to wet, with
.L_| some organics
20
315 84 D AU
1.| SAND WITH SILT (SP-SM) light brown, loose, very
41 moist
ORGANIC SILT AND CLAY (OH) dark grey, soft, wet 15
PEAT (PT) dark bro
172.5 31 D (PT) dar wn, soft, wet
ORGANIC SILT AND CLAY (OH) grey and dark grey,
soft to firm, wet, with frequent peat layers
10
14 1/2 feet, peat layer
353 | 80 D @ peal @y
= SILTY SAND (SM) grey, loose, wet
_%/ CLAY (OH) dark grey, very soft to soft, wet, organic .
565 | 67 D 20—//
- SILTY SAND (SM) grey, loose, wet
. 0
s .
25 7/ ORGANIC SILT AND CLAY (OH) grey and dark grey,
'/% wet, firm, with frequent peat lenses
T s
S @ 29 1/2 feet, peat lens
56.2 | 61 o |30 /// e P
T 35— //
.
)
1 | SILTY SAND (SM) grey, medium dense, wet -15
X i
SAMPLE TYPES DATE DRILLED: - 1588.41
Rock Core 5-23.01 PROJECT NO

[S] Standard Spiit Spaon
{D] Drive Sample
Bulk Sample
{T] Tube Sample

EQUIPMENT USED:
6" Rotary Wash

GROUNDWATER LEVEL:(ft):

Not Established

=

U

THE CENTER AT BEACH

LOG OF BORING NO. B-11

FIGURE B-11




wy r |Bug ¢ z
4 B~ EE Q = e DESCRIPTION OF SUBSURFACE MATERIALS f._’ P
Ex wo Hgl W] ol <y
‘é’ = ag |Ghe ‘é’ T ui & [This summary applies only at the location of this boring and at the time of drilling.| &, .
s z z20 = = Subsurface conditions may differ at other locations and may change at this =
o Ua a 5, location with the passage of time. The data presented is a simplification of actual| “
~ 40 conditions encountered.
34.5 85 14 | D
7 //4 ORGANIC SILT AND CLAY (OH) dark grey, firm, wet
|+ ||| SAND WITH SILT (SP-SM) light brown, medium dense
1 | to dense, wet -20
45— i
. -25
50~
19.3 107 301 D 5
Total Depth 51 feet
SAMPLE TYPES DATE DRILLED: .
D | s
{S] standard Spiit Spaon EQUIPMENT USED: Sy = =

6" Rotary Wash

gf,iﬁfssgff{,',‘?f GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-11

Tube Sample Not Established FIGURE B-11




> Z e w Z
w = Qg9 &
x g~ 5 ZQ T e DESCRIPTION OF SUBSURFACE MATERIALS 2
= & <u
5 < a 8 ] "L_’ £ § &hm“_ This summary applies only at the location of this boring and at the time of drilling. & E_f’
g % z09 = o= Subsurface conditions may differ at other locations and may change at this &
a We al S location with the passage of time, The data presented is a simpiification of actual
~ 0— conditions encountered.
4 inches AC over 3 inches AB
07 Fill: SANDY CLAY (CL) TO CLAYEY SAND (SC) light
7 / brown, moist to very moist, dense to stiff 20
118 | 130 | 17 | D 5_%
2 % 15
5/// ORGANIC SILT AND CLAY (OH) dark grey, soft, wet
4
1 ||| SANDY SILT (ML) TO SILTY SAND (SM) grey, very
2381 | 22 | 3 [0 "Lk Noose to soft, wet y
1. .. | PEAT (PT) dark brown, very soft, wet
-J\ l\ I\ l- 1 0
15— - || SAND WITH SILT (SP-SM) grey, medium dense, wet
253 | 100 | 15| D A
- .j 5
// ORGANIC SILT AND CLAY (OH) dark grey, soft, wet
1| SAND WITH SILT (SP-SM) grey, medium dense, wet,
316 90 111D 20— ||| with high organic content
-4t 0
7// ORGANIC SILT AND CLAY (OH) dark grey, soft, wet
T /
25—/ _
/ @ 25 feet, grey, soft to firm, with peat lenses
. / : -5
_
.7} @ 28 feet, silty sand lens
A
i3 @ 29 1/2 feet, peat lens
631 | 63 | 4 | D 3°d7/ @ P
\) é
: — 1 @ 34 feet, peatlens
3~J Z/
\1/4 -15
! = =4 @-37 feet, peatlens
i SILTY SAND (SM) grey, medium dense, wet
i T
SAMPLE TYPES DATE DRILLED: . 1588.41
D | s,
[S] Standard Spiit Spoon EQé!lPRMtENT V\L/JsiD: P = =
Drive Sample " Rotary Was
Bulk Samp?e GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-12
lI] Tube Sample Water at 9 1/2 feet FIGURE B-12




w | & 34§ ¢ z
& 8~ E z Q c Ie DESCRIPTION OF SUBSURFACE MATERIALS 8 =
=3y Al W w < W
78 8 Eé 5 0 ‘£ g %E This summary applies only at the location of this boring and at the time of drilling.| g, o
g fe z00l = ~ Subsurface conditions may differ at other locations and may change at this o
a 'ii <z 5, location with the passage of time. The data presented is a simplification of actual
] 40 conditions encountered.
493 | 69 8 | D L ARSILT (ML) grey, stiff, wet A
] % ORGANIC SILT AND CLAY (OH) grey, firm, wet
] / -20
_
45 1 1] SAND WITH SILT (SP-SM) light brown, medium dense
1 -25
254 | 98 |25 [D %] ||
Total Depth 51 feet
i
i !
'i
SAMPLE TYPES DATE DRILLED: .
5] Sonc e =Dl THE CENTER AT BEACH
[S] standard Split Spoon EQéJII;MtENT #SED: = =
[D] Drive Sample “ Rotary Was
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-12
Tube Sample Water at 9 1/2 feet FIGURE B-12




w = &Y g a Z
4 g = Ei‘zig ' e DESCRIPTION OF SUBSURFACE MATERIALS 8 P~
Es Fits) =gl w m <i
g T ag |52 g & %‘d_i This summary applies only at the location of this boring and at the time of drilling. QL
= % zyQf 2 Subsurface conditions may differ at other locations and may change at this o
a Weal & focation with the passage of time. The data presented is a simplification of actual
~ 0 conditions encountered.
i 20
5_..
B 15
26.4 | 90 10 11 | | siTY SAND (sM)
96.6 | 41 D L% 4 PEAT (PT) 10
T L o
16586 | 27 D ]
D /| ORGANIC SILT AND CLAY (OH)
Terminated at 13 feet
Note: Boring drilled at location of Cone Penetration
i
! Test C-1 |
SAMPLE TYPES DATE DRILLED: P D i PROJECT NO.: 1588.41
Rack Care 32201 e — = THE CENTER AT BEACH
Standard Split Spoon EQUIPMENT USED: G = =
{D] Drive Sample 6" Rotary Wash 13
Bulk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-
(T} Tube Sample Water at 10 feet FIGURE B-13




w l>>-- % 8 g ‘&.J 4
x g o E Z ol & e DESCRIPTION OF SUBSURFACE MATERIALS 8 o
EE | Wo |gEgl W L <
o Qg (B9 ‘£ & %E This summary applies only at the location of this boring and at the time of drilling. b ra
g z z89o = =~ Subsurface conditions may differ at other locations and may change at this =
a We a 5 location with the passage of time. The data presented is a simplification of actual w
~1 0— conditions encountered.
~ N\ 1/2inches AC ]
Fill: SAND (SP) loose
. 20
5—
4 15
10—
D
D
- 10
Terminated at 12 feet
Note: Boring drilled at location of Cone Penetration
: Test C-13
{
SAMPLE TYPES DATE DRILLED: .
T NO.: 1588.41
Rack Core 5-22-01 PROJECT NO

[8] standard Split Spoon
[D] Drive Sample
Bulk Sample
Tube Sample

EQUIPMENT USED:
6" Rotary Wash

GROUNDWATER LEVEL:(ft):
Not Encountered

THE CENTER AT BEACH

n
D

LOG OF BORING NO. B-14

FIGURE B-14




> Z ':1 uws
w = 009 & z
= B~ E Z o c Ic DESCRIPTION OF SUBSURFACE MATERIALS 8 c
[y ol w w w
o a8 g, o 5 2 o i W IThis summary applies only at the location of this boring and at the time of drilling. %E
% o] zP290| = e Subsurface conditions may differ at other locations and may change at this =4
a Wyt & location with the passage of time. The data presented is a simplification of actual “’
a 7] .
~ 0 conditions encountered.
_ 5 inches AC over 3 inches AB ]
i 20
5’—
i 15
V/ ORGANIC SILT AND CLAY (OH) grey, soft, very moist
463 | 61 | 2 [ D 10_\\_,,\{ AT T
1[0 Jewd ED .
H
130.8 33 3 D Yo
222 @ 12 1/2 feet, clay lens
327 83 12 | D 15 1l | SAND WITH SILT (SP-SM) grey, medium dense, wet
307 | 91 | 18| D Sk
Total Depth 16 feet
!
Note: Boring drilled at location of Cone Penetration :
Test C-19 ;
i
SAMPLE TYPES DATE DRILLED: .
D | s
[8] standard Split Spoon EQéJll;MtENT v\l}JSED: GV = =
[D] Drive Sample " Rotary Was
(Bl Buk Sample GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-15
m Tube Sample Water at 11 feet FIGURE B-15




w Z gy g a z

z g o E: g Q bl b DESCRIPTION OF SUBSURFACE MATERIALS 8 P

gy U6 |eEgl W w <i

7 Qg (h9 2 g %”u_“' This summary applies only at the location of this boring and at the time of drilling. o &
g e z2Q = = Subsurface conditions may differ at other focations and may change at this v i

a We a & location with the passage of time. The data presented is a simplification of actual w
™ 0— conditions encountered.
AN ¢ inches AC over 1 inch AB 1 20
5—
" 15
10—
- 10
15— REPERY?
193.1 25 4 D = 4 PEAT (PT) 5
2633 | 19 4D 222 @ 16 feet, clay lens
Total Depth 17 feet
i
Note: Boring drilled at location of Cone Penetration
Test C-22
SAMPLE TYPES DATE DRILLED-
F PROJECT NO.: 1588.4|
Rock Core 5-22:01 —— ! THE CENTER AT BEACH
[S] standard Split Spoon EQUIPMENT USED Sl = =

[D] Drive Sample
Bulk Sample
Tube Sample

6" Rotary Wash
GROUNDWATER LEVEL:(ft): LOG OF BORING NO. B-16

Water at 10 1/2 faet
FIGURE B-16
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The Ezralow Company February 28, 2002
The Center At Beach, Huntington Beach, California GPI Project No. 1588.71

APPENDIX C
LABORATORY TESTS
INTRODUCTION

Representative undisturbed soil samples and bulk samples were carefully packaged in the
field and sealed to prevent moisture loss. The samples were then transported to our
Cypress office for examination and testing assignments. Laboratory tests were performed
on selected representative samples as an aid in classifying the soils and to evaluate the
physical properties of the soils affecting foundation design and construction procedures.
Detailed descriptions of the laboratory tests are presented below under the appropriate test
headings. Laboratory testing performed for Reference 1 is incorporated herein. The test
results are presented in the figures that follow.

MOISTURE CONTENT AND DRY DENSITY

Moisture content and dry densities were determined from a number of ring and tube
samples. The samples were first timmed to obtain volume and wet weight and then were
dried in accordance with ASTM 2216. After drying, the weight of each sample was
measured, and moisture content and dry density were calculated. Moisture content and
dry density values are presented on the boring logs in Appendix B.

DIRECT SHEAR

A direct shear test was performed on a remolded bulk sample in accordance with ASTM
D 3080. The bulk sample was remolded to approximately 90 percent of maximum density
(ASTM D1557). The sample was placed in the shear machine and a normal load
comparable to the in-situ overburden stress was applied. The sample was inundated,
allowed to consolidate and then was sheared to failure. The procedure was repeated on
additional test specimens under increased normal loads. Shear stress and sample
deformation was monitored throughout the test. The results of the remolded direct shear
test are presented in Figure C-1.

Three direct shear tests were also performed on undisturbed samples of clays in
accordance with ASTM D 3080. These tests were performed under the same conditions
as the remolded direct shear test, differing only in that one specimen was tested from each
sample. The results of these tests are presented in Figure C-2.

1588-71.01X (2/02) C-1



The Ezralow Company February 28, 2002
The Center At Beach, Huntington Beach, California GPI Project No. 1588.71

CONSOLIDATION TEST

Seven one-dimensional consolidation tests were performed on undisturbed samples of
clays in accordance with ASTM D 2435. After trimming the ends, the samples were placed
in the consolidometer and loaded to up to 0.4 ksf. Thereafter, the samples were
incrementally loaded to a maximum load of up to 25.6 ksf. The samples were each
inundated under a load of 0.4 ksf. Sample deformation was measured to 0.0001 inch.
Rebound behavior was investigated by unloading the sample back to a minimum of 0.4 ksf.
Results of the consolidation tests, in the form of percent consolidation versus log pressure
are presented in Figures C-3 through C-9.

ATTERBERG LIMITS

Liquid and plastic limits were determined for four selected samples in accordance with
ASTM D 4318. Results of the Atterberg Limits tests are summarized in Figure C-10.

PERCENT PASSING NO. 200 SIEVE

Representative soil samples were dried, weighed, soaked in water until individual soil
particles were separated, and then washed on the No. 200 sieve. That portion of the
material retained on the No. 200 sieve was oven-dried and weighed to determine the
percentage of the material passing the No. 200 sieve. The results are shown as follows.

BORING NO. DEPTH SOIL % PASSING
(ft) DESCRIPTION NO. 200 SIEVE

B-1 40 Sandy Silt (ML) 88
B-1 45 Sand (SP/SW) 2

B-1 50 Sandy Silt (ML) 63
B-2 0-1 Silty Sand (SM) 29
B-3 10 Sand (SP) 2

B-3 30 Sandy Silt (ML) 82
B-4 2 Sandy Clay (ML) 86
B-5 50 Clayey Silt (ML) 90
B-6 20 Silty Sand (SM) 37
B-10 7 Sand with-Silt (SP-SM) 6

B-10 10 Sand with Silt (SP-SM) 8

B-10 50 Sandy Silt (ML) 72
B-12 15 Sand with Silt (SP-SM) 8

1588-71.01X (2/02) C-2



February 28, 2002
GPi Project No. 1588.71

The Ezralow Company
The Center At Beach, Huntington Beach, California

COMPACTION TEST

A maximum density/optimum moisture test was performed in accordance with
ASTM D1557 on a representative bulk sample of the surficial soils. The test results are as
follows:

MAXIMUM OPTIMUM

BORING DEPTH SOIL DESCRIPTION DENSITY MOISTURE
NO. (ft) (pcf) (%)
B-2 0-1 Silty Sand (SM) 119 12

EXPANSION INDEX

An expansion index test was performed on a composite bulk sample. The test was
performed in accordance with ASTM 4829, to assess the expansion potential of on-site

soils. The resulits of the test are summarized below.

BORING DEPTH SOIL DESCRIPTION EXPANSION INDEX
NO. (ft)
B-5,5,7 2 Silty Clay/Sandy Clay (CL) 74
R-VALUE

Suitability of the near-surface soils for pavement support was evaluated by conducting an
R-value test. The test was performed in accordance with ASTM D 2844 by AGRA under

subcontract to GPl. The result of the test is as follows:

I
BORING DEPTH SOIL DESCRIPTION R-VALUE
NO. (ft)
B-6 0-1 Clayey Silt with Sand (ML) 30

CORROSIVITY TESTING

Soil corrosivity testing was performed by M.J. Schiff and Associates on two soil samples
provided by GPI. The test results are presented in Appendix C.

1588-71.01X (2/02) C-3
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Note: Samples remolded to 90% of maximum dry density

Sample Location Classification DD,pcf| MC,%
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PROJECT: THE CENTER AT BEACH PROJECT NO.:1588.3I

DIRECT SHEAR TEST RESULTS
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FIGURE C-1
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PROJECT: THE CENTER AT BEACH PROJECT NO.: 1588.3I
_' .;I:)l DIRECT SHEAR TEST RESULTS
\ - = = FIGURE C-2
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M. J. Schiff & Associates, Inc.

Consulting Corrosion Engineers - Since 1959 1308 Monte Vista Avenue, Suite 6
Upland, CA 91786-8224
Phone: 909/931-1360

Table 1 - Laboratory Tests on Soil Samples
The Crossing, Huntington Beach, CA
Your #1588.31, MJS&A #00-0501LAB
15-Aug-00

B-1/B-6 Mix B-2/B-3 Mix

Sample ID @2 @ 10-15'
Silty Sand Silty Clay
(SM) (CL)

O g S LR L L SRR o
e SRR L U ART R TR

e N G L R S LTy s
R AT M S SR R

Resistivity Units
as-received ohm-cm 1,200 470
saturated ohm-cm 970 470
pH 7.0 6.4
Electrical
Conductivity mS/cm 0.29 3.70

Chemical Analyses

Cations

calcium Ca® mgkg 180 5,122
magnesium Mg®" mgkg 19 306
sodium Na'"  mgkg 80 ND
Anions

carbonate co;* mg/kg ND ND
bicarbonate HCO;" mg/kg 305 46
chloride Cl"  mgkg 71 440
sulfate SO mgkg 340 12,300

Other Tests
ammonium NH,'" mgkg na na
nitrate NOJ" mg/kg na na
sulfide s* qual na na
mv

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed
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