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Proposed Belmont Plaza Olympic Pool Revitalization Project
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Dear Mr. Dell:

We are pleased to submit the results of our preliminary geotechnical investigation for the proposed
Belmont Plaza Olympic Pool Revitalization project in Long Beach, California. This investigation
was conducted in general accordance with our proposal February 26, 2009, as it was incorporated
into the Agreement between Architect (Maple Dell + McClelland Architects, LLP) and Consultant
(MACTEC Engineering and Consulting, Inc.) dated October 22, 2008. The Architect’s agreement
(the Prime Agreement) dated October 21, 2008, with the City of Long Beach provides professional
services that included geotechnical services for the Belmont Plaza Olympic Pool Revitalization
project. Our services were provided in accordance the terms and conditions contained in those
agreements.

The scope of our services was planned with Mr. Marc Hauck of Maple Dell + McClelland
Architects, LLP. Mr. Hauck provided us with information regarding the structural features of the
existing structures. We have discussed the project with Mr. Jaime Garza of Miyamoto
International, Inc., structural engineers for the project.

The results of our investigation and design recommendations are presented in this report. Please

note that our report only contains information for use in evaluating the existing structures at the site
and for planning development and preliminary design for replacement structures.
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Mr. Richard Dell
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It has been a pleasure to be of professional service to you. Please call if you have any questions or
if we can be of further assistance.

Sincerely,

MACTEC Engineering and Consulting, Inc.

Boris O. Korin Rosalind Munro
Senior Engineer Senior Geologist

Marshall Lew, Ph.D.
Senior Principal Engineer
Vice President
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EXECUTIVE SUMMARY

We have completed our geotechnical investigation of the site of the existing Belmont Plaza
Olympic Pool Complex in Long Beach, California for Maple, Dell + McClelland Architects, LLP
on behalf of the City of Long Beach. Our results of our subsurface explorations, engineering
analyses, and foundation design recommendations are summarized below.

In 1966, under the name of a MACTEC legacy firm, LeRoy Crandall and Associates, Inc., we had
performed a foundation investigation for the existing complex. To supplement our previous
investigation, we performed a geotechnical investigation that included additional explorations,
laboratory testing, and engineering analyses. The current investigation included drilling two
borings at the site and laboratory testing of the soil samples obtained. To supplement the borings,
five cone penetration test (CPT) soundings were performed. The geotechnical recommendations in
this report were developed using information from our current and our previous investigation.

The site is underlain by artificial fill placed for the existing development. Fill consisting of silty
sand was encountered in one of our borings. The composition and thickness of the fill may vary
across the site. To our knowledge, the fill was not observed or tested during placement and should
be considered to be uncertified fill. The fill is underlain by beach and estuary deposits consisting of
poorly graded sand with silty sand, sandy silt, and silty clay. Ground water was encountered in our
borings at depths of 6% to 9 feet (Elevation +% to +4 feet). Approximately the upper 20 feet of the
soils consist of loose to medium dense sandy soils that are susceptible to liquefaction. The potential
seismically induced settlement of the on-site soils ranges from approximately 1 to 3 inches.

Plans provided to us show that the structure was proposed to be supported on timber piles.
Verification of the foundation type and condition would require an invasive and destructive
investigation and was not within the scope of our investigation. The capacity of the existing piles is
sufficient for the design static loads but not for additional seismic loads. Furthermore, in the event
of liquefaction occurring at the site, the capacity of the piles would no longer be sufficient to
support even the static design loads. This would be expected to result in appreciable settlement of
the building(s), probably with permanent damage to the foundations and structure. There is also a
potential for several feet of lateral spreading that could damage the foundations and structure.

Renovation of the existing building(s)should include new piling to replace the existing piles. Mini-
piles are expected to be the most feasible type of piling for installation within the existing
buildings. The new piling would be to provide vertical and lateral capacity for the foundations. In
addition to the new piling, the potential lateral spreading should be mitigated. Mitigation for lateral
spreading could consist of ground improvement between the existing buildings and the ocean (as
close as possible to the buildings). The ground improvement should wrap around the existing
buildings as much as possible. Ground improvement of the on-site soils can be accomplished using
Vibro-replacement or deep soil mixing.

If the buildings are to be replaced, ground improvement to mitigate the liquefaction potential,
liquefaction-induced settlement, and lateral spreading potential should be performed. The ground
improvement can be accomplished using Vibro-replacement or deep soil mixing. The ground
improvement should be sufficient to allow support of the replacement buildings, and swimming
pool(s) on shallow foundations (spread footings).
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1.0 SCOPE

This report provides the results of our geotechnical investigation for the proposed Belmont Plaza
Olympic Pool Revitalization project in the City of Long Beach, California. The locations of the
existing buildings and our exploration borings are shown on Figure 1, Plot Plan. The results of our
current field explorations and laboratory tests are presented in Appendix A with the results of cone
penetration test (CPT) soundings and soil corrosivity testing presented in Appendices B and C,

respectively.

We previously performed a foundation investigation for the subject site and existing development
and submitted the results in a report dated August 15, 1966 (the report was issued under the name
of a MACTEC legacy company, LeRoy Crandall & Associates, Job No. A-66102). A copy of our
prior report is presented in Appendix D. The locations of our previous exploration borings are
shown on Figure 1. We have reviewed and accept the field and laboratory test data presented in
that report. However, with advances in knowledge of the behavior of soils since the report was
issued, many of the recommendations contained in the report are no longer considered to be

applicable.

This investigation was authorized to perform subsurface explorations, laboratory testing, and
geologic and engineering analyses to assess the geologic-seismic hazards that might affect the site.
We were also to provide preliminary geotechnical recommendations for use in evaluating the
existing development and to provide information for use in planning and preliminary design for
revitalization of the existing development or for replacement development. Our services were to

consist of the following main tasks:
e Review of prior data at the site that has been provided to us.
e Subsurface explorations to determine the nature and stratigraphy of the
subsurface soils, and to obtain undisturbed and bulk samples for laboratory

observation and testing.

e A geologic-seismic hazards evaluation including an evaluation of liquefaction,
slope instability and surface rupture due to faulting or lateral spreading.

e Laboratory testing of soil samples for determination of the static physical soil
properties.
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e Corrosion studies to determine the presence of potentially corrosive soils.

e Engineering evaluation of the geotechnical data to develop preliminary
recommendations for use in planning and preliminary design of the proposed
revitalization or for a replacement development.

Our investigation was not intended to be sufficient to provide final geotechnical design
recommendations for use in design of structures at the site. A comprehensive investigation should
be performed to develop final recommendations once the structural features of the future work
have been established. Depending on the features of the future work, additional field and laboratory

testing may or may not be required.

Our recommendations are based on the results of our current and previous field explorations,
laboratory tests, and appropriate engineering analyses. The results of the current field explorations
and laboratory tests, which form the basis of our recommendations, are presented in Appendices A,
B, and C.
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2.0 PROJECT CONSIDERATIONS

The Belmont Plaza Pool facility site is bounded on the north by East Olympic Plaza, Termino
Avenue (and its extension) on the west, Bennett Avenue on the east, and the beach (Pacific Ocean)
on the south. The northern (landward side) portion of the site is occupied by a park; the park is not
a part of the project. The site grades were raised by several feet for the existing development by
the placement of fill. There is a retaining wall up to 3 feet in height between the walk surrounding

the facility and the beach.

The existing building complex is roughly 440 feet by 220 feet in plan. Based on plans provided to
us, the existing building is supported on timber piles with tip diameters of at least 8 inches and
minimum lengths of 32 feet. The plans show the pile caps at various elevations. The pool walls and
diving towers are believed to be supported on shallow foundations. The structural features and

details are being evaluated by Miyamoto International, Inc. (2009).

It is proposed to evaluate the existing structure and foundations of the existing Belmont Plaza Pool

and to develop plans and recommendations for revitalization or replacement of the facility .
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3.0 EXPLORATIONS AND TESTING

The soil conditions beneath the site were explored by drilling two borings to depths of about
76% feet below the existing grade at the locations shown on Figure 1. Details of the current

explorations and the logs of the borings are presented in the Appendix A.

Laboratory tests were performed on selected samples obtained from the current borings to aid in
the classification of the soils and to determine the pertinent engineering properties of the

foundation soils. The following tests were performed:

Moisture content and dry density determinations.
Direct shear.

Consolidation.

Sieve analyses.

Atterberg limits.

All testing was done in general accordance with applicable ASTM specifications. Details of the

laboratory testing program and test results are presented in the Appendix A.

To supplement the data from the borings and laboratory tests, we retained Kehoe Testing &
Engineering (Kehoe) to perform Cone Penetration Test (CPT) soundings. The soundings were
performed at five locations selected by us to depths of approximately 60 feet each. Two of the
soundings were performed near the borings to provide correlation data. Shear wave measurements
were performed in one of the soundings (CPT-3). The results of Kehoe’s testing are presented in

Appendix B.

Soil Corrosivity tests were performed on two samples of the upper on-site soils by Schiff

Associates (Schiff). The results of the soil corrosivity study are presented in Appendix C.

Data were also available from our previous investigation for the subject site (our Job No.
A-66102). Our report for the previous investigation, including details of the prior explorations and

results of laboratory testing, is presented in Appendix D.
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4.0 GEOLOGY

The site is located in the northern portion of the Peninsular Ranges geomorphic province. This
province extends northwesterly from Baja California into the Los Angeles Basin and westerly into
the offshore area, including Santa Catalina, Santa Barbara, San Clemente and San Nicolas islands.
The northern boundary of the province is the Transverse Ranges along the Malibu Coast, Santa
Monica, Hollywood, Raymond, Sierra Madre, and Cucamonga faults. The eastern boundary of the
province is the Colorado Desert geomorphic province along the San Jacinto fault system. The
Peninsular Ranges province is characterized by northwest/southeast trending alignments of
mountains and hills and intervening basins, reflecting the influence of northwest trending major
faults and folds, such as the nearby Newport Inglewood fault zone, controlling the general geologic

structural fabric of the region.

Most of the site is underlain by artificial fill. Fill consisting of silty sand was encountered in one of
our borings. The composition of the fill may vary across the site. While correspondence in our files
indicates that there was intent to compact the fill, we have no records that the fill was actually

compacted.

The fill is underlain by beach and estuary deposits consisting of poorly graded sand with silty sand,

sandy silt, and silty clay. The general geology of the area is shown on Figure 2, Regional Geology.

Ground water was encountered in our borings (current and previous) at depths of 5 to 9 feet below

the existing grade (Elevation +% to +4 feet).
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5.0 LIMITED GEOLOGIC-SEISMIC HAZARDS EVALUATION

Based on the available geologic data, active or potentially active faults with the potential for
surface fault rupture are not known to be located beneath or projecting towards the site. The closest
active fault to the site is the Newport Inglewood fault zone located approximately 1.5 miles to the
northeast. The Palos Verdes fault is located approximately 7 miles to the southwest. The site is not
in an Alquist-Priolo Earthquake Fault Zone. In our opinion, the potential for surface rupture at the
site due to fault plane displacement propagating to the ground surface during the design life of the

project is considered low.

Figure 3 shows the location of the site in relation to active faults and significant historic
earthquakes in the region. Although the site could be subjected to strong ground shaking in the
event of an earthquake, this hazard is common in Southern California and the effects of ground
shaking on structures can be mitigated by proper engineering design and construction in

conformance with current building codes and engineering practices.

The site is along the coastline and is susceptible to damage from a tsunami. Government agencies
are currently upgrading the region’s tsunami preparedness, warning, and evacuation systems. The
site is in a FEMA Special Flood Hazard Area subject to inundation by the 1% annual chance flood.
According to the City of Long Beach Safety Element of the General Plan, the site is not located
downslope of any large bodies of water that could adversely affect the site in the event of
earthquake-induced dam failures or seiches (wave oscillations in an enclosed or semi-enclosed

body of water).

The site is located between the Seal Beach and Wilmington oil fields. There are no known oil wells
on the site. The site is along the margins of the area impacted by ground subsidence due to oil
extraction in the Wilmington oil field. Water injection was begun in 1958 to repressurize the oil

field and the area has been stabilized.

The site is relatively level and the absence of nearby slopes precludes any slope stability hazards.
The site is not in a state of California Earthquake-Induced Landslide Hazard Zone (California
Division of Mines and Geology, CDMG, 1999).
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6.0 LIQUEFACTION EVALUATION

Liquefaction potential is greatest where the ground water level is shallow, and submerged loose,
fine sands occur within a depth of about 15 meters (50 feet) or less. Liquefaction potential
decreases as grain size and clay and gravel content increase. As ground acceleration and shaking
duration increase during an earthquake, liquefaction potential increases. The site is within a state of
California designated Liquefaction Hazard Zone (CDMG, 1999).

To evaluate the site-specific liquefaction potential, we computed the peak ground acceleration
(PGA) for the maximum credible earthquake ground motion with a 2% probability of being
exceeded in 50 years using EZ-FRISK, Version 7.32. This ground motion, which has a return
period of 2,475 years, was adjusted to be compatible with a Magnitude 7.5 earthquake. The next
generation ground motion attenuation relationships (NGA) of Abrahamson & Silva (2008), Boore
& Atkinson (2008), Campbell & Bozorgnia (2008) and Chiou & Young, (2008) were used, with
equal weight, in the analysis. Based on the shear wave velocity measurements in CPT-3, a shear
wave velocity of 267 meters per second was used for the upper 30 meters. The depth which the
shear wave velocity is at least 1,000 meters per second was assumed to be 2 kilometers while the
depth at which the velocity is at least 2,500 meters per second was assumed to be 4 kilometers. The

details of the CPT soundings and shear wave velocity measurements are presented in Appendix B.

We used a PGA for our liquefaction analyses that is two-thirds of the Magnitude-7.5 compatible
PGA for equivalence with the design level earthquake as defined in the 2007 California Building
Code and ASCE 7-05, and as referenced in California Geological Survey Note 48 dated October
2007. The Magnitude 7.5-compatible PGA computed in this manner for the subject site is 0.40g.
(The Magnitude-7.5 compatible PGA is not the same as the one used in the evaluation of
structures. This latter PGA is 0.49¢).

The liquefaction potential of the soils underlying the site was evaluated using the Magnitude-7.5
compatible PGA, as described above and the results of our current explorations at the project site.
The ground-water level for our liquefaction analysis was assumed to be 7 feet below the existing
grade based on our measurements of the ground water level; the historical high ground-water level
has not been established for the site. The liquefaction potential was computed according to

procedures described in Youd et al. (2001).
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Seismically-induced settlement is often caused by loose to medium-dense granular soils densified
during ground shaking. Dry and partially saturated soils as well as saturated granular soils are
subject to seismically-induced settlement. The medium dense granular soils encountered in our
exploratory borings are considered to be susceptible to liquefaction and seismically-induced
settlement. We evaluated the seismically-induced settlement based on the procedures outlined by
Tokimatsu and Seed (1987) and Ishihara and Yoshimine (1992). We estimate the seismically-

induced settlement to be about % to 2% inches.

Some, but not all, liquefiable soils are susceptible to lateral spreading. Methods to calculate the
extent and magnitude of lateral spreading are few and only provide a rough order of magnitude
estimates of the amount of lateral spreading. Assuming that the soils between the site and the
Pacific Ocean are similar to those beneath the site, several feet of lateral spreading towards the
Pacific Ocean could occur in the event of design earthquake ground motions. The movement of the
soils due to lateral spreading would not be expected to be uniform. Therefore, differential lateral
spreading should be expected in the building area. We evaluated the lateral spreading potential

based on the procedures outlined by Youd et al (2002).
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7.0 RECOMMENDATIONS
7.1 GENERAL

The existing Belmont Plaza buildings, especially the pool building, are being considered for
structural rehabilitation or replacement. The plans for the existing buildings indicate that they are
supported on timber piles. While the foundation recommendations presented in our 1966 report
remain applicable for static loading, the upper soils are subject to liquefaction in the event of
design earthquake level ground motion at the site. Liquefaction of the on-site soils would result in
significant reductions in the capacities of the existing foundations. In the event of strong ground
motion at the site, settlement and damage to the existing structures’ foundations and structural

elements should be anticipated.

If renovation of the existing buildings is to be performed, piling is expected to be the most feasible
means of replacing or strengthening the foundations. Because of expected caving in the granular
soils below the relatively shallow ground water level beneath the site, the installation of
conventional drilled cast-in-place concrete piling would be difficult. Since the installation of new
piling would for the most part be performed within the existing structures, micro-piles or auger-cast
piles are recommend. For preliminary planning purposes, 10-inch-diameter mini-piles or 24-inch-
diameter auger cast piles should extend approximately 50 feet below the existing grade to develop
a downward capacity of 160 kips (sufficient capacity to replace two of the existing timber piles). In
addition to replacing and/or strengthening the foundations, some means of mitigating the potential
lateral spreading should be used. This mitigation would most likely consist of ground improvement
between the existing buildings and the Pacific Ocean; the improvements should be constructed as

close to the buildings as possible.

If the buildings are to be replaced, the liquefaction induced settlement and lateral spreading should
be mitigated by ground improvement of the site. The replacement buildings could then be

supported on shallow foundations, most likely spread footings.
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7.2 FOUNDATIONS
Existing Timber Piles

The existing building is reportedly supported on timber piles. The tip diameter of thee piles was to
be 8 inches in diameter and the piles were to be a minimum of 32 feet long. Based on our previous
report (1966) for the site, these piles have an allowable downward design capacity of 80 Kkips. As
was usual at the time the analyses were performed, this capacity does not consider liquefaction.
(The Niigata and Alaska earthquakes of 1964 were the start of liquefaction becoming a concern.
The early versions of the current procedures to evaluate liquefaction were not published for use
until the 1980s and only nominal peak ground accelerations were usually used in the analyses until
the 1994 Northridge Earthquake.)

In the event of liquefaction affecting the upper 20 feet soils, as could potentially occur based on our
current analyses, the existing piles would be overloaded with the ultimate downward axial capacity
of the piles being temporarily less than the structural and downdrag forces imposed on the piles.
The extent of the consequences are this is difficult to project since to a large degree they are
influenced by the structure and will be locally variable. However, readily perceptible settlement of
the structure, probably on the order of several inches, is expected with probable permanent damage
to the timber piles and the structure. There would also be a loss of lateral capacity of the piles
probably resulting in some lateral movement of the building columns. Slabs supported on grade

supported will settle and voids may develop beneath the slabs.

New Foundations

Provided that ground improvement is performed at the site in accordance with the
recommendations in the Grading section of this report, the replacement buildings may be supported
on spread footings. Spread footings carried at least 1 foot into properly compacted fill and at least 2
feet below the lowest adjacent grade or floor level can be designed to impose a net dead-plus-live
load pressure of 3,000 pounds per square foot. The excavations should be deepened as necessary
to extend into satisfactory soils. A one-third increase can be used for wind or seismic loads. The
recommended bearing value is a net value, and the weight of concrete in the footings can be taken
as 50 pounds per cubic foot; the weight of soil backfill can be neglected when determining the

downward loads.
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Lateral loads can be resisted by soil friction and by the passive resistance of the soils. A coefficient
of friction of 0.4 may be used between the footings and the floor slab and the supporting soils. The
passive resistance of natural soils or properly compacted fill soils can be assumed to be equal to the
pressure developed by a fluid with a density of 250 pounds per cubic foot. A one-third increase in
the passive value can be used for wind or seismic loads. The frictional resistance and the passive

resistance of the soils can be combined without reduction in determining the total lateral resistance.

7.3 SITE COEFFICIENT AND SEISMIC ZONATION

We have determined the seismic parameters in accordance with the Section 1613A of the 2007
edition of the California Building Code (2007 CBC) and Section 11.4 of ASCE 7-05 Standard
(ASCE, 2005) using the United States Geological Survey (USGS, 2007) program, Earthquake
Ground Motion Parameters, Version 5.0.8. The site location used was Latitude 33.7581° and
Longitude -118.1456° with a Site Class “D.” If the proposed buildings are to be designed using the

provisions of the 2007 CBC, the seismic site coefficients may be taken as presented below:

Site Coefficient Value
Ss (0.2 second period, Site Class B) 1.74g
S; (1.0 second period, Site Class B) 0.67g
Site Class D
Fa 1.00
F, 1.50
Sms = FaSs (0.2 second period, Site Class D) 1.74g
Smz = FvS1 (1.0 second period, Site Class D) 1.00g
Sps = 2/3 X Sws (0.2 second period, Site Class D) 1.169
Sp1 = 2/3 X Sy (1.0 second period, Site Class D) 0.67g

By MKT 4/2/09

Chkd By LT 4/5/09
7.4 FLOOR SLAB SUPPORT

For pile supported buildings, the floor slabs should be structurally supported. If the subgrade is
prepared as recommended in a following section on grading and some distress in the on-grade
concrete walks and slabs as a result of liquefaction in the event of strong ground motion is

acceptable, the concrete walks and slabs adjacent to the buildings may be supported on grade.

If the upper soils are improved so that the buildings can be supported on spread footings, the floor
slabs may be supported on grade on the improved soils. Construction activities and exposure to the

environment can cause deterioration of the prepared subgrade. Therefore, we recommend that our

11
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field representative observe the condition of the final subgrade soils immediately prior to slab-on-
grade construction, and, if necessary, perform further density and moisture content tests to

determine the suitability of the final prepared subgrade.

In areas where vinyl or other moisture-sensitive floor covering is planned, we recommend that the
floor slab in those areas be underlain by a vapor retarder/barrier consisting of a vapor-retarding
membrane. If the interior of the structure directly above the slab-on-grade is a humidity controlled
area, then the same recommendations apply. The membrane should conform to the requirements of
ASTM E 1745, “ Standard Specifications for Water Vapor Retarders in Contact with Soil or
Granular Fill under Concrete Slabs.” The installation of the membrane applies to both the

structurally supported floor slabs and slabs supported on grade.

In addition, measures will be required to prevent slab curling due to uneven curing between the top

and the bottom of the slab. These measures should consist of one or more of the following:

e Reduced joint spacing

e A low shrinkage concrete mix design such as a low water/cement ratio
mix or water-reducing admixtures

e Use of a 2-inch thick “blotter” layer

If a blotter layer is used, it should consist of trimmable, free-draining granular fill between the
membrane and the slab. The blotter layer fill should have a Sand Equivalent of 30. The blotter layer
should be placed with a moisture content of less than 5% percent. Note that if a blotter layer is
used, then the layer should not be allowed to become wet (due to rain, wet-curing, wet-grinding or
cutting, and cleaning where water enters prior to slab placement or after slab placement through
openings such as column block-outs). Also, the blotter layer should be cut off from sources of

water (for instance, the blotter layer should not be continuous to the exterior of the building).
Care should be taken to prevent any tears or discontinuities in the membrane. The membrane

should be inspected prior to placement of the slab or installation of a blotter layer and any holes or

discontinuities (e.g., around penetrations) properly sealed.

12
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Where vinyl or other moisture sensitive floor covering or storage of moisture sensitive materials is
not planned, the floor slab and other concrete slabs may be supported directly on the final prepared

subgrade.

7.5 RETAINING WALLS AND WALLS BELOW GRADE
Lateral Earth Pressure

For design of cantilevered retaining walls, where the surface of the backfill is level, it may be
assumed that drained soils will exert a lateral pressure (active earth pressure) equal to that
developed by a fluid with a density of 30 pounds per cubic foot. In addition to the recommended
earth pressure, the walls should be designed to resist any applicable surcharges due to storage or

traffic loads. If the soils are not drained, they should also resist hydrostatic pressures.

For the design of braced basement walls, it may be assumed that drained soils will exert a lateral
pressure (at-rest earth pressure) equal to that developed by a fluid with a density of 52 pounds per
cubic foot. In addition to the recommended earth pressure, the walls should be designed to resist
any applicable surcharges due to foundation, storage, or traffic loads. If the soils are not drained,

they should also resist hydrostatic pressures.

In addition to the recommended earth pressure, retaining walls adjacent to areas subject to
vehicular traffic should be designed to resist a uniform lateral pressure of 100 pounds per square
foot, acting as a result of an assumed 300 pounds per square foot surcharge behind the walls due to
normal vehicular traffic. If the traffic is kept back at least 10 feet from the walls, the traffic

surcharge may be neglected.

Seismic Lateral Earth Pressure

In addition to the above-mentioned lateral earth pressures, basement walls with more than 6 feet of
unbalanced earth (where the difference in height of retained soil from one side of the basement to
the other is greater than 6 feet) and cantilever retaining walls greater than 12 feet in height should
be designed to support a seismic active pressure. The seismic active pressure for use in design
should be applied uniformly to the back of the wall and should taken as being 5H pounds per
square foot, where H is the height of the retained soils in feet or the difference in height of the

retained soils between the opposing basement walls.
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Drainage

Walls, or at least the portions of walls, that extend below Elevation +8 feet should be designed to
resist hydrostatic pressure in addition to the lateral earth, seismic, traffic, and other surcharge
pressures. The portions of walls not designed to resist hydrostatic pressures should be provided
with a drainage system. However, walls that are provided with a full height drainage system and
use weepholes at the base of the wall (such as retaining walls that are separate from the buildings)
for removal of the water do not need to be designed to resist hydrostatic pressure even if they
extend below Elevation +8. For design, the hydrostatic pressure may be taken as being 50 pounds

per cubic foot (this pressure considers buoyancy of the soils and the unit weight of salt water).

Walls below grade that are not designed to resist hydrostatic pressures should be provided with a
drainage system placed behind the walls below grade to help dissipate the hydrostatic forces that
may develop behind the walls. The drainage system may consist of a 4-inch-diameter perforated
pipe placed with the perforations down and surrounded by at least 4 inches of granular filter gravel.
The pipe should be sloped at least 2 inches in 100 feet. The granular filter material should be
separated from the adjacent soils by a filter fabric. The perforated pipes should be placed at the
bases of the walls below grade. In addition, a 1-foot wide zone of granular filter material, or
continuous Miradrain collector panels, should be placed behind each wall. The strip of granular
filter material or the Miradrain (Miradrain 6000 or equivalent) panels should extend down to the

drainage system, and should be terminated at 2 feet below the ground surface.

The installed drainage system should be observed by personnel from our firm prior to being
backfilled. Inspection of the drainage system may also be required by the reviewing governmental

agencies.

It should be realized that a permit from the State of California Regional Water Quality Control
Board would have to be obtained to discharge the water from the drainage system into the storm
drain. To obtain such a permit, chemical tests will have to be performed on water samples obtained
at the site to verify that chemicals or pollutants within the water do not exceed the allowable limits

for discharging into the storm drain.
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7.6 GRADING
Site Improvement

If the upper potentially liquefiable soils are sufficiently improved, the potential liquefaction hazard
at the site would be mitigated and the replacement buildings could be supported on spread footings,
unless other considerations require the use of piling. If the existing buildings and/or pool are
proposed to remain, ground improvement probably will not be a feasible alternative to piling due to

possibility of damaging the buildings and/or pool.

We expect that a ground improvement procedure such as stone columns or Vibro-Replacement
would provide the best outcome for the project site. These procedures consist of densifying the on-
site soils and the addition coarse grained materials. The presence of silts and clays in the upper
soils excludes the possibility of using techniques that would just densify the on-site soils. The
ground improvement should extend at least 25 feet below the existing surrounding grade to
approximately Elevation -18 feet (18 feet below sea level). The ground improvement procedure is
performed by a specialty contractor and such a contractor should be consulted early on in the
planning process to aid in determining if proceeding with ground improvement alternative is
economically desirable. We would be pleased to develop recommendations for planning and

verification of sufficient improvement if it is decided to proceed with ground improvement.

After the on-site soils are improved, the surface of the ground is expect to be lower and the upper
materials will be disturbed. The disturbed materials should be excavated as recommended in the

following section on Site Preparation and Compaction.

Site Preparation and Compaction

To provide support for at-grade concrete walks and slabs adjacent to the new buildings, all the
existing uncertified fill (those fills for which a record of compaction during placement is
unavailable) should be excavated. To our knowledge, the existing fill soils at the site were not
observed and tested during placement. Further excavation should be performed to remove disturbed
natural soils within the construction area and for at least 2 feet beyond any proposed paving and
5 feet beyond any proposed footings in plan. Where there is insufficient room for the recommended
overexcavation, we can provide case specific recommendations. The excavated soils should be

replaced as properly compacted fill. All planned additional fill should be properly compacted.
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Where excavations are deeper than about 4 feet, the sides of the excavations should be sloped back
at 1:1 (horizontal to vertical) or shored for safety. Adjacent to an existing building, the excavations
should not extend below a plane drawn downward at 1%: (horizontal to vertical) from the bottoms
of the exterior footings (pile caps and/or grade beams) of the existing buildings. If the existing pool
is to remain, the excavation should not extend below 1%:1 1 (horizontal to vertical) plane

extending downward from the top edge of the pool.

All applicable requirements of the 2009 State of California Construction and General Industry
Safety Orders, the Occupational Safety and Health Act of 1970, and the Construction Safety Act

should be met.

After excavating the upper soils as recommended, the exposed natural soils should be carefully
observed for the removal of all unsuitable deposits. Next, the exposed soils should be rolled with
heavy compaction equipment. The upper 6 inches of exposed soils should be compacted to at least
90% of the maximum density obtainable by the ASTM Designation D1557-07 method of
compaction. For soils with less than 5% of the particles by weight passing the No. 200 sieve, the

soils should be compacted to at least 95%.

After compacting the exposed soils, all required fill should be placed in loose lifts not more than
8 inches thick and compacted to at least 90% (95% if less than 5% of the particles pass the No. 200
sieve). The moisture content of the on-site granular soils at the time of compaction should vary
from zero to no more than 4% above optimum moisture content. The moisture content of any on-
site cohesive soils at the time of compaction should be brought to about 4% over optimum moisture

content.

Material for Fill

The on-site soils, less any debris or organic matter, may be used in required fills. The on-site
clayey soils should not be placed with 2 feet of proposed floor slabs, pool decks, or other portland
cement concrete paved areas. Any required imported material should consist of relatively non-
expansive soils with an Expansion Index of less than 35. The imported materials should contain

sufficient fines (binder material) so as to be relatively impermeable and result in a stable subgrade
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when compacted. All proposed import materials should be approved by our personnel prior to

being placed at the site.

7.7 GEOTECHNICAL OBSERVATION

The reworking of the upper soils and the compaction of all required fill should be observed and
tested during placement by a representative of our firm. This representative should perform at least
the following duties:
e Observe the clearing and grubbing operations for proper removal of all
unsuitable materials.
e Observe ground improvement procedures if they are used.

o Observe the exposed subgrade in areas to receive fill and in areas where
excavation has resulted in the desired finished subgrade. The
representative should also observe proofrolling and delineation of areas
requiring overexcavation.

o Evaluate the suitability of on-site and import soils for fill placement;
collect and submit soil samples for required or recommended laboratory
testing where necessary.

o Observe the fill and backfill for uniformity during placement.

o Test backfill for field density and compaction to determine the
percentage of compaction achieved during backfill placement.

e Observe and probe foundation materials to confirm that suitable bearing
materials are present at the design foundation depths.

o Observe the installation of piling and any testing of the piling that is
required.

The governmental agencies having jurisdiction over the project should be notified prior to
commencement of grading so that the necessary grading permits can be obtained and arrangements
can be made for required inspection(s). The contractor should be familiar with the inspection

requirements of the reviewing agencies.
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8.0 GENERAL LIMITATIONS AND BASIS FOR RECOMMENDATIONS

Our professional services have been performed using that degree of care and skill ordinarily
exercised, under similar circumstances, by reputable geotechnical consultants practicing in this or
similar localities. No other warranty, expressed or implied, is made as to the professional advice
included in this report. This report has been prepared for MDM Architects, LLP, their client, the
City of Long Beach, and their design consultants to be used solely in the evaluation, planning and
design of the proposed Belmont Plaza Olympic Pool Revitalization Project. The report has not been
prepared for use by other parties, and may not contain sufficient information for purpose of other

parties or other uses.

The recommendations provided in this report are based upon our understanding of the described
project information and on our interpretation of the data collected during our current and previous
subsurface explorations. We have made our recommendations based upon experience with similar
subsurface conditions under similar loading conditions. The recommendations apply to the specific
project discussed in this report; therefore, any change in the structure configuration, loads, location,
or the site grades should be provided to us so that we can review our conclusions and

recommendations and make any necessary modifications.

The recommendations provided in this report are also based upon the assumption that the necessary
geotechnical observations and testing during construction will be performed by representatives of
our firm. The field observation services are considered a continuation of the geotechnical
investigation and essential to verify that the actual soil conditions are as expected. This also
provides for the procedure whereby the client can be advised of unexpected or changed conditions
that would require modifications of our original recommendations. If another firm is retained for
the geotechnical observation services, our professional responsibility and liability would be limited

to the extent that we would not be the geotechnical engineer of record.
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APPENDIX A
CURRENT EXPLORATIONS AND LABORATORY TESTS
EXPLORATIONS

The soil conditions beneath the site were explored by drilling two borings. In addition, data were
available from our prior investigation at the site (our Job No. A-66102). The locations of our
current and prior borings are shown on Figure 1. The current borings were drilled to depths of
about 76Y% feet below the existing grade using 5-inch-diameter rotary-wash-type drilling
equipment. Drilling mud was used to prevent caving. The mud was removed following completion

of the drilling to permit future measurements of the water level.

The soils encountered were logged by our field technician, and undisturbed and bulk samples were
obtained for laboratory inspection and testing. The logs of the current borings are presented on
Figures A-1.1 through A-1.2; the logs from our prior borings are presented in our previous report in
Appendix D. The depths at which the undisturbed samples were obtained are indicated to the left of
the boring logs. The number of blows required to drive the Crandall sampler 12 inches using a
300 pound hammer falling 18 inches is indicated on the logs. The soils are classified in accordance

with the Unified Soil Classification System described on Figure A-2.

LABORATORY TESTS

Laboratory tests were performed on selected samples obtained from the borings to aid in the

classification of the soils and to determine their engineering properties.

The field moisture content and dry density of the soils encountered were determined by performing

tests on the undisturbed samples. The results of the tests are shown to the left on the boring logs.

Direct shear tests were performed on selected undisturbed samples to determine the strength of the
soils. The tests were performed after soaking to near-saturated moisture content and at various
surcharge pressures. The yield-point values determined from the direct shear tests are presented on
Figure A-3, Direct Shear Test Data.

Confined consolidation tests were performed on one undisturbed sample to determine the

compressibility of the soils. Water was added to the sample during the tests to illustrate the effect
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of moisture on the compressibility. The results of the tests are presented on Figure A-4,

Consolidation Test Data.
To determine the particle size distribution of the soils and to aid in classifying the soils, mechanical
analyses were performed on seven samples. The results of the mechanical analyses are presented

on Figures A-5.1 through A-5.4, Particle Size Distribution.

Soil corrosivity studies were performed on samples of the on-site soils. The results of the study and

recommendations for mitigating procedures are presented on Appendix D.

4

A-2



Proposed Belmont Plaza Olympic Pool Revitalization Project April 15, 2009
MACTEC Engineering and Consulting, Inc., Project 4953-09-0301

APPENDIX B

CONE PENETRATION TEST DATA
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APPENDIX D

PRIOR REPORT OF GEOTECHNICAL INVESTIGATION
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APPENDIX A

CURRENT EXPLORATIONS AND LABORATORY TESTS

EXPLORATIONS

The soil conditions beneath the site were explored by drilling two borings. In addition, data were
available from our prior investigation at the site (our Job No. A-66102). The locations of our
current and prior borings are shown on Figure 1. The current borings were drilled to depths of
about 76%: feet below the existing grade using S5-inch-diameter rotary-wash-type drilling
| equipment. Drilling mud was used to prevent caving. The mud was removed following completion

of the drilling to permit future measurements of the water level.

The soils encountered were logged by our field technician, and undisturbed and bulk samples were
obtained for laboratory inspection and testing. The logs of the current borings are presented on
Figures A-1.1 through A-1.2; the logs from our prior borings are presented in our previous report in
Appendix D. The depths at which the undisturbed samples were obtained are indicated to the left of
the boring logs. The number of blows required to drive the Crandall sampler 12 inches using a
300 pound hammer falling 18 inches is indicated on the fogs. The soils are classified in accordance

with the Unified Soil Classification System described on Figure A-2.

LABORATORY TESTS

Laboratory tests were performed on selected samples obtained from the borings to aid in the

classification of the soils and to determine their engineering properties.

The field moisture content and dry density of the soils encountered were determined by performing

tests on the undisturbéd samples. The results of the tests are shown to the left on the boring logs.

Direct shear tests were performed on selected undisturbed samples to determine the strength of the
' soils: The tests were performed after soaking to near-saturated moisture content and at various
. surcharge pressures. The yield-point values determined from the direct shear tests are presented on

Figure A-3, Direct Shear Test Data.

Confined consolidation tests were pei‘formed on one undisturbed sample to determine the

compressibility of the soils. Water was added o the sample during the tests to illustrate the effect
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of moisture on the compressibility. The results of the tests are presented on Figure A-4,

Consolidation Test Data.

To determine the particle size distribution of the soils and to aid in classifying the soils, mechanical
analyses were performed on seven samples. The results of the mechanical analyses are presented

on Figures A-5.1 through A-5.4, Particle Size Distribution.

Soil corrosivity studies were performed on samples of the on-site soils. The results of the study and

recommendations for mitigating procedures are presented on Appendix D.
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SIEVE ANALYSIS
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SUMMARY

. OF
Cone PeNETRATION TEST DATA

1. INTRODUCTION

This report presenis the results of a Cone Penetration Test (CPT) program carried out for the
Belmont Plaza Pool project located at 4000 E. Olympic Plaza in Long Beach, California. The
work was performed by Kehoe Testing & Engineering (KTE) on March 6, 2009. The scope of

: .' - | ) work was performed as dlrec:ted by MACTEC Engmeerlng & Consultlng, Inc personne!

2. SUMMARY OF FIELD WORK

The fleldwork consisted of performrng CPT soundlngs at five locations fo determlne the sorl
lithology. The groundwater measurements were taken in the open CPT hole approximately 10

‘minutes after completlon of CPT The foIIowmg TABLE 21 summarlzes the CPT soundtngs S

' :performed
' | “opEPTHOF |
LOCAT!ON CPT (ft) . | COMMENTS/NOTES: -
T GPT1 |80 - | Groundwater @ 8 ft ,
S CPT-2. | 80 Groundwater @ 11f .
CCPT-3 | 60 . | Groundwater@8ft . -
" CPT4. - { " 80. - - | Holeopento5ft(dry)
] ‘.CPTA-'S' j . 60- o |'Hole-open‘to 2 ft(dry): -

TABLE 2. 1 - Summary of CET Soundmgs o

3. FIELD EQUIPMENT & PROCEDURES

"r-'-The CPT soundmgs were- carrred out by KTE usmg an :ntegrated eiectronlc cone system _ i" E

=5 manufactured by Vertek. - The CPT soundlngs were performed in‘accordance: with ASTM -

<7 'J,standards (D5778) “The cone penetrometers were pushed using-a 30-ton CPT rig.- The: cone"f B

| C o used: durlng the: program ‘was a 15.cm”2 cone: and recorded the followrng parameters at
n ;i._,-'_appro><|mately 2 5 cm depth mtervals PR , S : O ,

Cone ReS]Stance (qC) o . |nC|Inat|0n o :'- e

o . Sleeve Frlctlon (fs) : _f;.- Penetratlon Speed : ‘ SR
Dynamrc Pore Pressure ( ) ‘ Pore Pressure Dlssmation (at selected depths) R

- .'At locatron CPT 3 shear wave measurements were obtalned at approxnmate!y 5- foot mtervats'. e

The shear wave is generated using an air-actuated hammer, which is located inside the front o
.. “jack ofthe CPT rig.  The cone has atriaxial geophone which recorded the shear wave S|gnal S
' generated by the air hammer T




The above parameters were recorded and viewed in real time using a portable computer and
stored on a diskette for future analysis and reference. A complete set of baseline readings was
taken prior to each sounding to determine temperature shifts and any zero load offsets.
Monitoring base line readings ensures that the cone electronics are operating properiy.

4. CONE PENETRATION TEST DATA & INTERPRETATION

The Cone Penetration Test data is presented in graphical form in the attached Appendix.
Penetration depths are referenced to ground surface. The soil classification on the CPT plots is
derived from the CPT Classification Chart (Robertson, 1986) and presents major sail lithologic
- changes. The stratigraphic interpretation is based on relationships between cone resistance
- {qc), sleeve frictioh (fs), and penetration pore pressure (u). The friction ratio (Rf), which is
‘sleeve friction divided by cone resistance, is a calculated parameter that is.used to-infer soil
behavior type. Generally, coheswe soils (clays) have high friction ratios, low cone resistance -

- and-generate excess pore water | pressures. Cohesionless soils (sands) have lower friction

“ratios, hlgh cone bearing and generate little (or negatwe) &xcess pore water pressures

o Output from:the lnterpretatlon program CPTINT provrdes averaged CPT data over one- foot '
~ " intervals. The CPTINT output includes Soil Classification Zones; SPT N Values and. Undrained . -
~ Shear Strength (Su). A summary of the-equations used for. the tabulated parameters is. ‘

_ prowded in the CPTINT Correlatlon Table |n the Appendrx . : .

_The mterpretahon of soils. encountered on thls prolect was carrled out using- correlatlons
- developed by Robertson et al, 1986. It should be noted that it is not always possrble to clearly.
identify ‘asoil type based on qc, fs and.u. In: these situations, experlence judgment: and an
: '-assessment of the pore pressure data should be used to mfer the soil behavror type '

: : -‘_-lf you have any questlons regardmg thIS lnformatlon please do not hesﬂate to call our office at o
-(714) 901 7270 L _ o N . , R

L ,.‘Smcerely, -

e KEHj E 'nssrmc & ENGINEERING

-'."’R|chardW Koester Jr

S General Manager T .4

o g 03.'09.'09 at 83-0492
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INPUT FILE: C:\temp\CPT~1.CSV |—————— oo

" Depth Qc (avg) Fs{avqg) RE Rf Zone Spt N Spt N1 Su
" (feet) {TSF) (TSE) (%) (zone #) (blow/ft) (bliow/ft) (TSE)

0.500 41.627 0.719 1.727 7 13 20 9E9
1.500 36.510 0.632 1.731 6 14 21 9ES
2.500 170.782 0.709 ¢.415 9 33 50 9ES
3.500 242.150 1.565 0.646 9 46 69 9E9

4.500 229%.550 2.460 1.072 9 44 6o 9E9
5.500 145.770 1.548 1.034 o 29 44 9E9

6.500 98.075 1.066 1.087 8 23 35 SES

7.500 39.311 0.854 2.174 6 15 23 9E9

8.500 186.822 0.713 0.382 9 36 54 9E9

9.500 252.190 0.733 0.291 10 40 60 9E92
10.500 212.311 1.151 0.542 9 41 G2 SE9
11.500 167.422 0.929 0.555 9 32 47 9E9
12.500 80.433 1.053 1.310 g 19 27 9E9
13.500 40.863 1.224 2.995 6 16 22 9E9
14.500 56.050 2.215 3.948 5 27 35 3.680
15.500 54.833 2.714 4.9%43 4 35 44 3.596
16.500 41.450 2.326 5.602 3 40 49 2.699
17.500 31.262 1.682 5.373 3 30 36 2.014
18.500 46.090 2.194 4.753 4 25 34 3.000
18.500 52.117 1.990 3.814 5 25 28 3.397
20.500 68.031 2.441 3.585 5 33 36 4.454
21.500 57.171 1.957 3.420 5 27 29 3.725
22.500 107.269 2.105 1.962 7 34 35 9E9
23.500 163.879 1.731 1.056 9 31 31 9E9
24 _.500 201.880 2.131 1.055 9 39 39 9E9
25.500 218.233 1.907 0.874 9 42 41 9E9S
26.500 315.011 2.146 0.681 10 50 47 SE9
27.500 328.078 2.634 0.803 9 63 58 9E9
28.500 310.222 2.409 0.776 9 59 53 9E9
29.500 331.589 2.349 0.708 10 53 47 989
30.500 335.650 2.120 0.631 10 54 47 9E9
31.500 303.450 2.393 0.788 9 58 49 9E9S
32.500 340.811 2.683 0.787 10 54 45 9E9
33.500 296.540 2.804 0.945 9 57 46 9E9
34.500 226.060 3.774 1.669 8 54 43 9E9
35.500 328.278 2.769 0.843 9 63 50 9E9
36.500 329.389 1.057 0.321 10 53 41 9E9
37.500 312.980 1.055 0.337 10 50 38 9E9
38.500 265.100 0.%50 0.358 10 42 31 9E9
39.500 240.182 0.764 0.318 10 38 28 9E9
40.500 153.300 1.954 1.274 8 37 27 9E9
41.499 407.318 3.386 0.831 10 65 46 9E9
42.499 427.325 3.401 0.796 10 68 47 9E9
43.499 213.017 3.194 1.498 8 51 35 9E9S
44,499 173.418 2.530 1.455 8 42 28 9E9
45.499 211.354 4.438 2.095 7 68 45 9E9
46.499 335.733 2.407 0.716 10 54 35 9ES
47.499 364.630 2.540 0.696 10 58 38 9E9
48.499 422 .330 3.408 0.806 10 67 43 9E9
49,499 539.492 3.132 0.580 10 86 54 9E9




INPUT FILE: C:\temp\CPT-1.CSV |—=—m—m oo oo oo o

" Depth Qc (avqg) Fs{avg) R Rf Zone Spt N Spt N1 Su
" {feet) (TSFE) {(TSFE) (%) (zone #) (blow/ft) (blow/ft) (TSF)
50.499 562.885 5.473 0.971 10 90 56 SE9
51.499 521.085 5.129 0.984 9 100 61 9E9
52.499 527.917 5.698 1.079 9 101 61 9E9
53.499 492.575 4,417 0.896 10 79 47 9E9
54,499 436.967 2.344 0.536 10 70 41 9E9S
55.499 345727 1.995 0.577 10 55 32 9ES
56.499 293.290 1.561 0.532 10 47 27 9E9
57.499 243 _478 0.682 0.280 10 39 22 9E9
58.499 152.133 0.404 0.266 9 29 16 9E9
59.499 71.000 0.242 0.341 8 17 9 9E9
0.000 g.00o0 9 9E9 9E9 9E9




INPUT FILE: C:\temp\CPT-2.C8V |———————— e

" Depth Qc(avqg) Fs{avqg) REf Rf Zone Spt N Spt N1 Su
" (feet) (TSFE) {TSE) (%) (zone #) {blow/ft) (blow/ft) (TSF)

0.500 29,950 0.241 0.805 7 10 15 9E9

1.500 18.800 0.237 1.198 6 8 12 ) e
2.500 51.656 0.693 1.342 7 16 24 9ES
3.500 81.280 1.879 2.308 7 26 39 SE9
4.500 231.720 2.515 1.084 9 44 66 9EQ

5.500 £18.609 3.908 0.933 9 80 120 9ES

6.500 269.620 2.169 ¢.804 9 52 78 SE9
7.500 178.600 1.398 0.782 9 34 51 9E9

8.500 197.340 1.152 0.583 S 38 57 S9E9

9.500 249,978 1.347 0.538 9 48 72 9E9
10.500 323.544 1.161 0.359 10 52 78 9E9
11.500 329.011 1.254 0.381 10 53 78 9ES
12.500 215.060 0.911 0.423 9 41 58 SES
13.500 37.650 0.877 2.325 6 14 19 9E9
14.500 20.436 0.463 2.213 3] 8 11 9E9
15.500 21.162 0.625 2.899 5 10 13 1.374
16.500 22.627 0.676 2.956 5 i1 14 1.457
17.500 16.392 0.195 1.840 5 5 9 0.634
18.500 5.191 0.117 2.186 4 3 4 0.281
19.500 8.400 0.327 3.834 3 8 9 0.489
20.500 27.143 0.9263 3.511 5 13 14 1.743
21.500 80.542 3.520 4,335 5 39 42 5.325
22.500 90.625 4,093 4.498 11 87 91 SES
23.500 85.877 2.869 3.331 6 33 34 9E9
24.500 88.300 2.991 3.387 6 34 34 9ES
25.500 70.885 2.959 4,172 5 34 33 4.622
26.500 81l.645 3.713 4,547 11 78 74 GE9
27.500 68.050 2.527 3.710 5 33 31 4,426
28.500 35.429 1.392 3.920 5 17 15 2.249
29.500 45.364 1.780 3.915 5 22 20 2.908
30.500  95.492 2.347 2.453 7 31 27 SE9
31.500 254,540 2.081 0.817 9 49 42 9E9
32.500 299.700 1.651 0.551 10 48 40 9E9
33.500 332.030 1.434 0.432 10 53 43 SRS
34.500 321.600 1.393 0.433 10 51 41 SE9
35.500 304.130 1.461 0.480 10 49 39 9E9
36.500 307.289 0.993 0.323 10 49 38 9E9
37.500 151.540 0.680 0.448 ] 29 22 OE9
38.500 78.833 1.975 2.497 6 30 22 QE9
39.500 318.075 1.355 0.426 10 51 37 9E9
40,500 162.023 2.410 1.484 8 39 28 SE9
41.499 232.906 1.923 0.824 9 45 32 9E9
42.499 59.870 1.707 2.786 ) 23 16 9E9
43.499 45,469 1.272 2.621 6 19 13 SEQ
44,499 262.067 1.642 0.622 ] 51 35 9E9
45,499 438.654 2.314 0.527 10 70 47 9ES9
46.499 267.700 4.516 1.679 8 04 42 9E9
47.499 140¢.300 3.322 2.302 7 46 30 9E9
48.499 392.254 4.806 1.222 9 75 48 9E9




49.499 472.167 4.971 1.0b2 9 90 57 SE9

INPUT FILE: C:\temp\CPT-2.CSV |=mmom—m oo

" Depth Qc {avyg) Fs(avyg) RE Rf Zone Spt N Spt N1 Su

" (feet) (TSF) {TSFE) (%) (zone #) (blow/ft) (blow/ft) (TSF)
50.499 515.379 5.311 1.030 9 99 62 9ES
51.499 549.562 2.900 0.527 10 88 54 9E9
52.499 542,943 2.359 0.434 10 87 53 9E9
53.499 586.057 2.730 G.466 10 94 56 9ES
54.499 521.921 2.251 0.431 10 83 49 SES
55.499 312.369 1.536 0.492 10 50 29 9E9
56.499 167.423 3.010 1.794 8 40 23 9E9
57.499 338.179 1.393 0.410 10 54 31 9ES
58.499 379.108 1.166 0.307 10 61 34 9F9
59.499 486.350 1.127 0.232 10 78 43 9E9
60.499 525.550 0.000 0.000 10 9E9 S9E9 9E9



INPUT FILE: C:\temp\CPT-3.CSV |- — oo oo oo

" Depth Qc{avyg) Fs (avg) R Rf Zone Spt N Spt N1 sSu
" {feet) {TSF) (TSF) (%) (zone #) {(blow/ft) (blow/ft) (TSF)

0.500 75.411 0.569 G.754 8 18 27 9ES

1.500 73.756 0.866 1.173 8 18 27 9E9

2.500 62.678 0.583 0.931 8 i5 23 9FE9

3.500 ©3.011 0.548 0.869 8 15 23 9E9

4,500 76.030 0.555 0.730 8 18 27 9E9

5.500 106.667 1.202 1.127 8 26 39 SES

6.500 134.210 1.383 1.031 8 32 48 SE9
7.500 171.133 1.132 0.662 9 33 50 SES

8.500 173.070 1.055 0.610 ] 33 50 SES

9.500 110.110 0.527 0.479 9 21 32 SES
10.500 12.289 0.380 3.103 4 8 12 0.773
11.500 5.390 0.080 1.648 1 3 4 0.31¢
12.500 8.010 0.281 3.499 3 8 11 0.484
13.500 8.244 0.418 5.095 3 8 11 0.491
14.500 5.730 0.358 6.270 3 5 7 0.321
15.500 9.333 0.544 5.861 3 9 12 0.556
16.500 13.510 0.666 4,941 3 13 16 0.831
17.500 30.290 1.401 4.607 4 19 23 1.956
18.500 34,156 1.210 3.489 5 17 20 2.236
19.500 41.436 2.048 4_.855 4 27 31 2.733
20.500 58.889 2.621 4.418 4 38 42 3.871
21.500 85.170 2.552 2.985 ) 33 36 9E9
22.500 60.920 2.595 4.237 5 28 31 3.990
23.500 20.870 2.485 2.728 6 35 36 SES
24.500 152.420 2.302 1.509 8 37 37 SE9
25.500 170.320 2.339 1.373 8 41 40 SES
26.500 248.9064 2.947 1.184 9 48 46 9ES
27.500 287.1%92 3.4%85 1.217 9 55 52 9ES
28.500 297.479 3.250 1.094 9 57 52 SE9
29.500 311.677 2.832 .908 ] 60 54 9E9
30.500 300.392 1.863 0.620 10 48 42 9E9
31.500 298.167 1.610 0.540 10 43 41 9E9
32.500 332.045 1.080 0.325 10 53 45 SES
33.500 310.156 1.902 0.613 10 50 41 9E9
34.500 243.650 1.634 0.670 9 47 38 9E9
35.500 228.390 1.130 0.495 9 44 35 SE9
36.500 67.287 1.268 1.848 7 22 17 9E9
37.500 28.378 0.627 2.133 6 11 8 SES
38.500 33.678 0.644 1.854 6 13 10 9E9
39.500 37.1%80 0.949 2.446 3 15 11 9E9
40.500 43.600 1.507 3.232 5 22 16 2.939
41.499 82.880 2.437 2.880 &) 32 23 9ES
42.499 313.778 3.582 1.141 9 60 42 9E9
43.499 361.010 2.328 0.644 10 58 40 9E9
44,499 273,218 4.868 1.778 8 66 45 9E9
45.499 364.433 6.027 1.6498 8 88 59 SES
46.499 534,293 4,295 0.803 10 85 57 SE9
47.499 489.279 5.385 1.100 9 94 62 9F9
48.499 415,164 4,449 1.070 9 80 52 OE9
49,499 492.240 5.888 1.195 9 94 60 9ES



INPUT FILE: C:\temp\CPT-3.CSV |———mmmmmmm oo~

" Depth Qc(avg) Fs (avyg) RE Rf Zone Spt N Spt N1 Su

" (feet) (TSE) (TSF) (%) (zone #) (blow/ft) ({(blow/ft) (TSF)
50.499 485.569 5.441 1.119 9 93 59 OE9
51.499 434.450 5.741 1.320 9 83 52 9E9
52.499% 278.277 4.566 1.639 8 67 41 9E9
53.499 295.777 3.425 1.156 9 57 35 9E9
54,499 392.500 1.463 0.373 10 63 38 SE9S
55.499 291.893 2.097 0.718 9 56 33 9ES
56.499 350.992 2.187 0.623 10 56 33 S9E9
57.499 462.586 2.557 0.552 10 74 43 OE9
58.499 476.269 4.361 0.5914 10 76 43 9E9
59.499 436.436 4.076 0.932 9 84 47 9E9
60.499 406.150 0.000 0.000 10 9E9 9E9 9E9



INPUT FILE: C:\temp\CPT—4.CSV |—————m—mm oo oo oo

" Depth Qc (avyg) Fs (avg) Rf Rf Zone Spt N Spt N1 Su
" (feet) (TSFE) (TSF) {%) (zone #) (blow/ft) (blow/ft) (TSF)

0.500 50.355 1.120 2.223 6 19 29 9E9

1.500 44,191 1.506 3.408 5 21 32 2.940

2.500 40.127 1.411 3.514 5 19 29 2.666

3.500 41.618 1.289 3.095 5 20 30 2.762

4.500 44.409 0.715 1.610 7 14 21 9E9

5.500 89.908 0.706 0.785 8 22 33 9E9

6.500 196.027 1.334 0.680 9 38 57 9E9

7.500 247.209 1.313 0.531 o 47 71 9E9

8.500 212.691 1.035 0.487 9 41 62 9E9

9.500 154.442 0.481 0.311 9 30 45 9E9
16.500 122.525 0.433 0.354 9 23 35 9E9
11.500 108.558 0.448 0.413 9 21 31 9E9
12.500 108.525 0.519 0.478 9 21 30 9E9
13.500 102.855 0.655 0.637 8 25 34 9E9
14.500 85.982 0.684 0.795 8 21 28 9E9
15.500 57.391 0.636 1.109 7 18 23 9E9
16.500 57.709 0.558 0.968 7 18 22 9F9
17.500 37.745 0.503 1.333 7 12 14 9E9
18.500 33.736 0.561 1.663 6 13 15 9E9S
19.500 30.458 1.110 3.647 5 15 17 1.948
20.500 35.564 1.443 4.063 4 23 25 2.282
21.500 53.945 2.166 4.020 5 26 28 3.504
22.500 74 _.355 2.216 2.981 6 28 29 OE9
23.500 205.209 2.043 0.995 9 39 40 9ES
24.500 218.883 1.977 0.903 9 42 42 9E9
25.500 250.233 1.618 0.647 9 483 47 9E9
26.500 284.909 1.665 0.585 10 45 43 9E9
27.500 310.773 1.936 0.623 10 50 46 9ES
28.500 330.027 2.235 0.677 10 53 48 9E9
29.500 307.583 1.773 0.576 10 49 43 9E9
30.500 360.367 1.658 0.460 10 58 50 9E9
31.500 370.433 1.431 0.386 10 59 50 9E9
32.500 338.200 1.204 0.356 10 54 45 9E9
33.500 198.692 1.292 0.650 9 38 31 9E9
34.500 148.492 1.241 0.836 9 28 22 9E9
35.500 201.217 1.123 0.558 9 39 31 9E9
36.500 i86.625 0.579 0.310 9 36 28 9E9
37.500 102.517 0.888 0.867 - 8 25 19 9ED9
38.500 182.808 0.713 0.390 9 35 26 9ES
39.500 259.6009 1.025 0.395 10 41 30 9ES
40.500 218.300 1.259 0.577 9 42 30 9E%
41.499 390.158 2.233 0.572 16 62 44 9E9
42,499 431.108 3.878 0.899 9 83 58 9E9
43.499 404.917 4,375 1.080 9 78 54 9E9
44.499 423.282 4.384 1.035 9 81 55 9E9
45,499 403.831 4.508 1.115 9 77 52 9ES
46.499 477.662 4.486 0.939 9 92 61 9ES
47,499 496.400 5.737 1.155 9 95 62 9E9
48.499 475.229 5.912 1.243 9 91 58 9E9
49,499 460.779 2.501 0.542 10 74 47 9E9



INPUT FILE: C:\temp\CPT-4.CSV |-——————mm e e e

" Depth Qc (avg) Fs(avyg) R Rf Zone Spt N Spt N1 Su

" {feet) (TSE) (TSF) (%) (zone #) (blow/ft) (blow/ft) (TSF)
50.499 518.662 2.701 0.521 10 83 52 9E9
51.499 528.664 3.778 0.714 10 84 52 9E9
52.499 532.393 4,452 0.836 10 85 52 9E9
53.499 516.262 5.52¢ 1.070 9 99 59 9E9
54,499 530.117 4.794 0.904 10 85 50 9E9
55.499 563.642 5.787 1.026 9 108 63 9E9
56.499 571.180 5.073 0.888 10 91 52 989
57.499 575.877 6.798 1.17¢ 9 110 63 9E9
58.499 477.307 5.444 1.140 9 92 52 SE9
59.499 144.592 5.432 3.700 12 70 39 9E9
60.499 121.733 0.000 0.000 9 9E9 9E9 9E9




INPUT FILE: C:\temp\CPT~5.CS8V | ——— = mm oo

" Depth Qc{avy) Fs (avg) RE Rf Zone Spt N Spt N1 Su
" (feet) (TSF} {TSEF) (%) (zone #) (blow/ft) (blow/ft) (TSFEF)

0.500 129.490 0.188 0.145 9 25 38 9E9
1.500 332.325 2.606 0.784 9 64 96 9E9
2.500 180.382 2.435 1.349 8 43 65 9E9
3.500 254.733 1.762 0.692 9 49 74 9E9
4.500 205.863 1.669 0.811 9 39 59 9E9
5.500 154.133 1.730 1.122 8 37 56 9E9
6.500 132.967 1.021 0.768 9 25 38 9E9
7.500 128.925 0.772 0.599 9 25 38 SES
8.500 109.637 0.640 0.584 9 21 32 9E9
9.500 84.860 G.611 0.720 8 20 30 9E9
10.500 82.864 0.967 1.167 8 20 30 9E9
11.500 109.023 1.059 0.972 8 26 38 SE9
12.500 123,292 0.945 0.767 9 24 34 9r9
13.500 107.900 0.927 0.859 8 26 35 9E9
14.500 127.758 1.223 0.958 8 31 41 959
15.500 171.423 0.768 (0.448 9 33 42 9E9
16.500 22.950 0.553 2.407 o 9 11 9E9
17.500 11.570 0.402 3.466 4 7 8 0.700
18.500 31.820 1.178 3.695 5 15 17 2.048
19.500 65.085 1.184 1.819 7 21 24 9FK9
20.500 150.000 1.701 1.134 8 26 49 9E9
21.500 145.740 1.465 1.005 9 28 30 SEY
22.500 122.038 1.217 0.997 8 29 30 9E9S
23.500 130.129 1.744 1.340 8 31 32 9E9
24.500 173.323 1.978 1.141 9 33 33 9F9
25.500 228.800 2.215 0.968 9 44 43 9E9
26.500 308.892 2.812 0.910 9 59 56 9E9
27.500 334.744 3.184 $.951 9 64 59 9E9
28.500 314.360 2.923 ¢.930 9 60 54 9E9
29.500 318.730 2.159 0.677 10 51 45 9E9
30.500 332.744 1.597 0.480 10 53 46 9K 9
31.500 356.450 1.549 0.434 10 57 48 9E9
32.500 374.900 1.915 0.511 10 60 50 9E9
33.500 372.611 1.641 0.440 10 60 49 9E9
34.500 307.570 1.546 0.502 10 49 39 9E9
35.500 300.664 1.295 0.431 10 48 38 9E9
36.500 359.233 2.606 0.725 10 57 44 9E9
37.500 310.987 1.241 0.399 10 50 38 9E9
38.500 322.530 0.953 0.295 10 52 39 9E9
39.500 351.618 1.468 0.417 10 56 41 9L9
40.500 450.589 3.153 0.699 10 T2 52 9E9
£1.499 235.767 2.902 1.227 9 45 32 9E9
42.499 88.789 2.340 2.573 6 35 24 9E9
413.499 112.478 4.701 4.098 11 110 75 9E9
44.499 167.120 3.310 1.950 7 54 36 9ES
45.499 400.511 2.858 0.713 10 64 43 9E9
46.499 348.850 1.950 0.559 10 56 37 9E9
47.499 433.113 2.848 0.657 10 69 44 9E9
48.499 427.142 2.237 0.523 10 58 43 9ES
49,499 402.885 3.538 0.877 9 77 48 9E9



INPUT FILE: C:\temp\CPT—5.C8V | === — s o o e e e

" Depth Qc (avqg) Fs{avqg) Rf Rf Zone Spt N Spt N1 Su

" (feet) (TSFE) {TSF) (%) (zone #) {blow/ft) (bklow/ft) (TSE)
50.499 476.733 2.157 0.452 10 76 47 959
51.499 487.033 2.423 0.497 10 78 48 9E9
52.499 547,100 3.815 0.696 10 87 52 9ES
53.499 562.446 5.711 1.014 9 108 64 9E9
54.499 537.062 3.502 0.652 10 86 50 9E9
55.499% 571.485 2.736 0.479 10 91 53 SES
56.499 584.258 2.1781 0.476 10 93 53 SE9
57.499 ©10.633 2.803 0.459 10 98 55 9E9
58.499 546.000 5.282 0.966 10 87 48 9E9
59.499% 557.314 5.183 0.928 10 89 49 9k 9
60.499 553.200 0.000 0.000 10 9E9 9ES 9E9




4000 E. Olympic Ptaza
Long Beach, CA

CPT-3
CPT Shear Wave Measurements
S-Wave Interval

Travel S-Wave Velogity S-Wave
Depth  Distance  Arrival from Surface Velocity

{ft) (ft) {msec) (ft/sec) (ft/sec)
5.02 7.09 9.17 772.65

1009  11.26  15.35 73361  675.68
1505 1586  24.87 637.67  482.97
2003 2064 3148 655.80  724.02
2501 2550  37.34 683.05  829.40
30.00  30.41 43.47 699.65  800.80
i 3526 3561 49.95 712.97  802.30
40.10  40.41 55.43 729.04  875.51
4510 4538  61.27 74060  850.31
50.07 5032  66.40 757.82  963.49
55.01 55.24  70.76 780.62 1127.92
60.00  60.21 75.57 796.72  1033.52

Shear Wave Source Offset =5 fi

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Time1)




CPTCP.TBL - CPTINT Correlation and Parameters Table File Page 1/10

a = tip area ratio
Defaults to U2 if given or
see NOTE #2 | uses Ul or U3 times Const.
{ Note: Input value from input file is used if defined, not calculated ]

————————————— with NOTES & References at end—-~—-—-—r————r—
Program: CPTINT - CPT Cone Interpretation Program
Version: 5.2 ) )
Table File by: Dr. R. G. (DICK) Campanella, P.Eng.
Rev. Dated: April 3, 2002
+—'__“"'“'"'-'___"___""__'—__"'—"_"'———"‘"""'-_-_-"__-"'-"-'-"""'-""____"‘-,"‘""'""-‘_-________ ———————————
] Parameter i Methcds iRefer. | Valid | Valid Zone
! : ! | Number|Seoil Type)|
R et R B o e e e e e e e e R Fo—————— trm————————
! Depth average | Depth averaged over speci- | : all ' All
; ! see NOTE #1 | fied range (see menu) i ' '
j e e et S dmmm e
f i Parameter i Averaged over range H ! !
: ! Averaging ! specified for depth. If no | i All H All
: ' . ! values exist, your choice | ] !
: ' { iz zero's or .no value ! ! !
3 o e e e e e o e o o e s e i Fe e o e e Fmm e ————
! Qc, Tip Stress! measured tip force/area | #6,.48 | All J All
o e e i e e o mm e - R o — e ——— e —
ot i Ot = Qc + (1 - a) x U2 and #6, #8 | All ' All
1 —_— ] ]
] 1 13
: : ;
1 1 1
1) ¥

Fmmm e ———————— e — —t——————— fmm fmmm————————
3 i Q i ot - sv i ] d
| | (Ot Normalized)! Q = —————- H#9 & 13} all ! All
! | % sv' . : |
: o ———— e e e e e o ——— e
! Fs | measured sleeve force/area | #6,#8 ! All ! ‘A1l
e e Fm————— N Fom e ————
g RE i Fs d ' . ;
! Friction Ratio! Rf = —— x 100% | #6,%#8 | All H All
1 {1f RE>B, Rf=8) | ot ‘ H i
Fo e ———————— e e R ——— e
H F H Fs } i g
' (Rf Normalized)! P =—————— x 100% #9 & 13} All i All
i i (ot - sv) H i H
SO ———— e e e e e e e m—————— it o e e
! Gamma ! Based on Rf or Bg Classif. Zone ! H
! ! Zone $# Gamma = kN/m*3 | ! !
] Total H 1 Qt<dbar 15.70 | i H
! Unit Weight | 1 Qt=4bar 17.30 | H !
1{Spil + Water} | 2 Rf«<5% 13.36 ! H H
! d 2 RE=5% ~11.80 ¢ ! 1
! H 2 Bg Zone 12.58 i i
! see NOTE #3 | 3 . 0t<10bar 18.86 | H All ' All
; : 3 Qt=10bar 19.65 | | !
; ' 14, 5 & 6 Qt<20bar 18.86 ! : ;
: H 1 4, 5 & 6 OQt=20bar 19.65 | H |
: ; ! 7 ‘ 18.86 | ! H
i ! I 8 &9 19.65 | | i
| f P10 : 20,44 | ! !
E f 111 & 12 21.22 | ! !
+ ————————————————————————————— . — ———. T T A T —— T Y = = . = Y P ———— ——— —————— . — T———, T — -




1
1
1
1
1
1
I
i
1
i
5=clayey siit ) |
e=sandy silt :
7=s8ilty sand ;
g=Ffine sand d
9=sand i
10=gravelly sand i
ll=very stiff fine grained ¥|
12=sand to clayey sand ¥ i

¥ overconsolidated or cemented

bPage 2/10
e e e _
! Parameter ' Methods lRefer. | Valid
i | { Number|Soil Type
I et S e e e e e e e
! U 1 Ul,measured on Face of tip | H
i  Penetration | U2,measured Behind Tip at |
! Pore Pressure | shoulder (std location) | i All
i ! U3, measured Behind Frictiom)
! see NOTE #4 | Sleeve !
o ——— e o i e o B frmm——————
! Water Table ! Depth below ground surface ;
i ! £o where pore pressure = 0 ' A1l
' ! Make negative if water ! !
i i level is above ground !
o ————— e e e e ———— e —
: Uo { Uo = water depth,Hw x unit | :
! Hydrostatic i weight water, Gamma or |
! Pore Pressure | Uo=Hw=depth-depth to water i ] Ail
d g table l i
!  gee NOTE #4 | if depth<water table,Uo = 01 1
e e — — fmmm——— e
H du 1 du = U2 - Uc ' H
i Excess ! Defaults to U2 if given I i All
! Pore Pressure ! or uses Ul or U3 x comst. | !
e ——— —————— i e — o e e o ————
| DPPR ! du U - Uo i i
| {Differential | DPPR = —-=» = —=———= 1 #6, 48 )
! Pore Pressure | ot Qt ; : All
: Ratio) | Defaults to U2 if given H i
' ! or uses Ul or U3 x const. |
R DRSS BT B by ittt Fm
i H dy Vo 4 i
! Bg t Bg =~ P # 8 i All
i | Qt - sv Vo# 13 |
e e e e o i e e e ——— o —
I 0S ‘(Overburden!| 08 = sv = § {Gamma x Depth) | ! All
! Stress) ' i i
Fo e —————— o e e i fmm————— Fmmm—————
! EQS ({Effective) EQOS = sv' = 08 - Uo ! !
|Overburden Stress) = gv — U0 i t All
s D e o e o m———— fm
Rf Zone Classification chart for #6 '
Qc and RE !
Soil Zone # = Soil Behavior Type! #8, i
Behavior Type l=sensitive fine grained Figd.3]
Z2=prganic material !
see NOTE #5 3=clay i
4=silty clay i
' Al
1
i
]
I
!
1
1
1
1
1

11<0t<1000bar
10<RE<8Y



i
¥

~0.1<Bg<l. 4|

Valid Zone
0<Qt<1000bar

Valid

Page 3/10
Mumber|Soil Type

o m e e e

iRefer.
Fig 4.3

Methods
Qc and Bg
{same zone ¥'s as REf above)

D S iy

Parameter
Soil
Behavior Type

1l_
—
[
—
—
5 |
[aN]
<
~ o
o
s
[
2
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P ) 0
]
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o M~ 0O N
oo —
N g
O
W
Q
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6]
- & 0 [fe}
B . .
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~ e
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[ ]
o
o]
5]
jealid]
[ — Qo O
o~ s} OO e
o T A 0O @
[eRp SIS G a~Mn
~ M U 4 Y% O B
ZT0 H N~ ' Ne.
SN e
P dEe 2O
oo OWw 4 @
nwao o @ Q
A MY P on
i ]
=4

]
1
]
t
t
1
!
I
1
I
1
1
%
1

Cn x Spt M(60}
(sv')~(=0.77)

Spt N1{60)
where Cn

1
1

ormalized for)
verburden str!

PR RS S
Spt N1(60)

domm e emm -

4o
I
Lo

gl B

Giooa
i Q
0

A

o
—

*

Specific Sands:
100
c2

Dr

i
|
1
1
1
1
I
]
]
1
1
b
1
I
1
t

Dr
Relative
Density

see NOTE #7

7 to 10
<Qt<5Q00bar
<gv'<5bar
7 to 10
<Qt<500ba
<sy'<4dbar
9<phi<49

i C2
8

]

66

ci
-98]

e e e
0 degree

.55812.5
.52012.7
-15 degree

+15 degree

17.37
0.51

Cce
Schmertmann}l15.32]

ALL TESTS

.

ocC,
C3 + C4log
Janbu beta

5} Janbu beta

o e e i e S T o o e itk i o A e o AL i i e e

ALL SANDS:

All are NC & UNAGED

where:
Sand
Ticino

NC,
1) Robertson & Campanella

0.100:0.0981}

Methods

2) Durgunoglu & Mitchell
3) Janbu beta

4)

Dxr

S
o
-
el

all
Phi

]
|
o]
M
Q
s}
Q
=]




lincluding Amplification

1 to 6

(6 possible}
7T to 10
.25<sv'<Bbar

7 to 10
(6 possible)

7 to 10
{6 possible}

[ Note: Imput value from input file is used if defined, & not calculated]
e R

+

H Parameter H Methods

1 I ]
1 1 1
e e mm e o +
H Gmax i Clay:

| Maximum Shear | !
: Modulus at | Gmax = alpha x Qt i
i very small | H
' strains ! Sand:

H ! Digitized figure of Qc vs |
: ! Gmax with interpolation '
d 'between sv'curves,R&C method|
e e o e 4
! CSR{Qc), t/s | Seed's CSR vs N1(60) graph
! LEVEL ground + for specified equake Magni-|
! Ligquefaction | tude.Can include silty sand|
!SAND Registance! corr. for Zone 7. N1(60) |
| see NOTE #8 | from CPT correlations. :
Fom e ——_———— e e e e e e ¥
! CSR{Eq), t/s | Amax sv !
! Cyclic Stress |CSR{(Egq) = 0.65 ——=~ —-——- rd |
! Ratio applied : g svo' i
'by design quake!Amax=max surface acceleratn ;
1 i
1 1
i

+

duz {dUl or dU3)
see NOTE #95

_______________ e s e e e o o e e
i rd | Digitized graph to use

! - Reduction | for depth vs rd:

'Factor to find | 1) Seed's mean

i CSR(Eq}) ¢ 2) Fraser Delta
o e e b o i i e o e
'TL, Safety Factor FL = CSR[Qc) /CSR{EqQ)
lagainst Liquefaction

e e ko
' Qer ! Qor backcalculated freom
'Critical Bearng| CSR(Eg) for a specified FL.
lrequired to ! Qer is only for the given
'resist Liquefocin GWT,EQS5,0S,Amax/g & Eg.Mag
e T
H Su, ! Qc -~ st

] Undrained | Nk Su = ~=—m———-

' Shear i Nk

i Strength !

: of i ot - U2

; CLAY ! Nke: 8u = —=-———-

| i Nke

j METHODS: !

; H Qt - sv

H ! Nkt: Su = ~-———

| | Nkt

i i

{ : Qt

; ! No: Su = ==

| | Ne¢

] I

1 1

r ]

! H

i 1

¥ [

1 i

e i it S R &

Page 4/10
Refer. | Vaiid
Number|Scil Type
——————— +._.._-...__.....__
# 8 '
Figd.18| Clay
¥ 6 i
# 8 i
Fig4.134 Sand
——————— +.__......_....-......_
$# 11 |
¥ 12
! Sand
g
!
——————— o o e e
g
# 12
i Sand
# 3 i
1
# 12 | Sand
# 3
——————— +._-.—_..__.__..__
# 3 i Sand
——————— g e o e —
# 12 | Sand
|
t
——————— e ——
# 8 '
i Clay
|
t
|
i Clay
i
d Clay
: Clay
I
g
i
]
H Clay
i

(6 possible)
7 to 10

0<depth<30m

7 to 10

7 to 10

1
I
?
¥
b
l
|
I
]
|
1
1
1
1
|
|

I
I
3
H
]

1
i
E
1
1
1



Page 5/10

! valid Zone

valid

Number | Soil Type

Methods

Parameter

Ko {NC)
Normally
Consclidated

7 to 10

see NOTE #10

{Ro)NC =

1
1
]
1

1
3

Sand

8

{Ko)NC x OCR

Over
Consolidated

1(6) 7 to 10
0<Qt<500bar

Sand

where user input alpha

E25 = alpha x Qt

]
£
I
1

E25
Youngs Modulus

= alpha =% Qt

c
M

Constrained

Modulus

where user input alpha

SAND:

ethods

7 to 10
(6 possible)

M = alpha z Qt

7 to 10

L
H

+ pa +

c2

x exp{ C3 Dr )

OCR

o
[s}
3
=
>
o
—
O
SRR
—
6] oo =
o
ke
fu
w0
™
l
e e, 5
1 O
1 =1
A A
i o1 1 -
fo IR = A~ I I ¢
wimlwi b
' __ [ 0
I+ -+
I ettt 4
I
0
Q)
e}
m —
— —
- B
[ I
— 1] el
O 41 TO EA
CEOD 2
oMb O0d
DO ne Q
Q o Q
Q 7]
O

ic
Material
- Index
After J&D(199

1
!
+

1c +

.5+1.3i0g F|

+ 1
+

3)s
8 |

see NOTE #1

Spt N{60)
Standard
Penetration

+
1
1
'
b

Qc/N = 8.5(1~(Ic/4.75))

Test
(Blows/foot)

at €0% Energy .
After J&D{1993}

see NOTE #16




Page 6/10

e e e o T T e e +
! Parameter ' Methods IRefer. | Valid | Valid Zone |
! ! ! Number|Scil Type| i
e e e e o o e e i it o e o !
'State Parameter) + + ' ' ! i
H ! ‘3M + 8.5M/F| H : i |
!state, (e-units} ! In}—————mmmm— : : ! } i
i g + Q(1-Bg) + d ! | i
Current Void t8tate = ——emmo———————— | ! |
L Void Ratio | 11.9 - 1.33F o 14 A1l ! All
' minus ' : H H '
ICritical ! 6 Sin fcv ] i H !
; Void Ratio | M = ———— e mm————— ' ' | i
' ! 3 ~ Sin fcv i i : :
i H 1 ! H ;
! ' fev = const. vol. Phi angle: : i |
T o e o Fommmm— O et Fmm !
! Fines Content i i g i !
! FFC (%) = 42.4178(Icy - 54.8574 ; ] H
i FC(%) ' i : i :
i VRC(%) = 0% if Ic < 1.2933) # 15 | aAll ; All i
' Percent : i 1 : i
! less than 1 FC(%) = 100% if Ic > 2.6508] : i H
i #200 Sieve! i d i ;
'After Davies, 99! g ! ; g
o st e — — e e e et s e ot e o e ERESREE e ———— '
! QCR (Clay} ! OCR = 0.5 + 1.50(PPD) i H H !
'Overcons. Ratio] H i i !
'by Pore Press. | PPD = (Ul - U2) /Uo or i ; i g
Ul & U2 i PPD = (Ul - U3)/Uo V¢ 16 Clay | i to 6
: or Ui & U3 | i ! ] }
| see NOTE $17 | and default 0.5 & 1.5 ' H { ¢
! ! are settable : ] {

+




+4+ 4+ ENOTES ++++++++ Page 7/10

1. Depth averaging may be in 0.5, 1, 2.5 or 5 ft. intervals or
0.1, 0.25, 0.5 or 1.0 m intervals, or no depth averaging if
zero is selected. The average is the mean value of the readings
in the interval. The depth value is the mid-depth of the
averaged interval. It is convenient to start at half the depth
averaging interval. For example, if you want "even” depths ana
the depth averaging is set at 0.50 m then start at 0.25 to get
values of depth of 0.5, 1.0, 1.5, etc.

2. Basic input CPTU data columns are for Depth, Qc, Fs, UL, U2,
U3, INC and TEMP may be selected. In addition the following
parameters may also be specified as an INPUT data column: Qt,
Gamma, Uo, Spt N, Rf Zone, Bg Zone and CSR(EQ). These values
will be used where required to obtain other interpreted
parameters. If they are not specified the program will
estimate them when they are regquired. For example, you can
create an OUTPUT data file of any of the above parameters and
then edit some or all of the values to suite your measurements
or your desires to specify their values. 7You can do that with
"camma" values to input your measurements of unit weight, or
with "Us" if you want to input values of pore water pressure
other than hydrostatic, or with any of the other input
parameters. You would use your edited file of adjusted data as
your new INPUT data file. Thus, you can specify these
parameters if you want to override the Program's values.

You can also use the designated value of "9EQ" to denote an
unknown value.

You can use the "OTHBER" designation to input other data that
exists on your input file and identify its units. This allows
you to output it, without operating on it, if you choose.

Tt is best NOT to use depth averaging when using input data
that is not continuous at regular depth intervals. Always use
DEPTH AVERAGING with extreme caution since the program averages
ALL INPUT parameters over the interval chosen irregardless of
soil type. Careful use of start and end depth choises can make

depth averaging very effective.

3. Since there is no data in the file within the initial depth
interval, a default Gamma (unit weight) must be specified from
+the surface to the starting depth. This is done in the "Param" -
Menu in units of kN/m~3 (1kN/m~3=6.36pcf). Also, you can specify
the values of Gamma to be used by the program as in NOTE #2 above.

4. If pore pressures are not measured by the cone then the
program will take Qc as being equal to @t for all interpretations
requiring Qt. Also, Uo may be specified in the input file as a
column of Uo vs depth values, if the water pressures are not
hydrostatic. See NOTE #2 for more info on customizing input data.
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5. You can choose to use either the Rf classif. Zone or the Bg
classif. Zone to divide soil into Undrained Parameters (Zones 1
to 6) and Drained Parameters (Zones 7 te 10) in the "Paran"”
Menu. (However, in order to use the Bg Zone you must have Pore
Pressure, UZ, data.) Also, you may chocse to switch Zone 6 to
a Drained Zone from its Undrained Zone status. This is done if
you feel that the soil identified as Zone 6 (sandy silt) is
really coaser (using other sources of informaticn) and/or you
want it analyzed as a Drained rather than Undrained soil.
Finally, the soil behavior names in each zone were shortened in
version 5.0 for simplicity. For example, Zone 6 was named
"sandy silt to clayey silt" but was shortened to "sandy silt".

6. Spt N is the same as Spt N(60) for 60% transferred energy.
This value is caliculated from the Qt/N ratios given for each
Soil Zone {you can specify either Rf or Bg Zone) and these
values are used in the Level Ground Liquefaction analysis.
values of Spt N may be specified in the Input File, if
indepedently measured values are to be used. We suggest that
you not use depth averaging if you only have selected

' Spt N values at a few depths. You may use "oRg" for missing data.

7. 1f Dr values are negative then soil is very loose or likely
more of an undrained soil like a silty sand rather than a
drained scil for which the Dr correlations were developed.

Use Dr interpretations very cauticusly since they also assume
the soil is free draining, uncemented, unaged and has the same
compressibility of grains as the soil used feor the correlations
in chamber calibration tests.

8. The simplified sand ligquefaction analysis for level ground
according to Seed et al requires Spt N1{60) and earthquake
magnitude to obtain the cyclic stress ratio to cause
iiquefaction, CSR(Qc}. The design maximum ground acceleration,
the depth-reduction factor, Rd, and overburden total and
effective stresses are required to calculate the cyclic stress
ratio applied by the design earthquake, CSR(EQ). The program
estimates the N1(60) values from the cone stresses, the operator
identifies the earthquake magnitude and Seed et al chart is used
to get CSR(Qc). The program alsco calculates CSR(EQ) from the
user specified maximum ground acceleration including any
amplification factors, the calculated overburden stresses and
either Seed's mean or the Fraser Delta Rd factor. The Fraser
Delta is used only when amplification factors of the order of

2 or more are used. See Reference Nos. 3, 6, 11 and 12 for more
information. The user can INPUT specific values for Spt N,
CSR(EQ), Soil Zones, Gamma's, etc. in order to customize the
analysis for the existing data base of information. It is
recommended that you do not use depth averaging when using
specific input data but make calculations at specific depths
where external input data exists. The calculated value of Qcr

is the minimum value of cone bearing stress required at a given
depth such that the factor of safely against ligquefaction, or
_the ratio FL = CSR{Qc)/CSR(EQ) have the specified value for a
given earthquake magnitude, max. ground acceleration, depth

" reduction factor, and calculated overburden stresses. This
value of Qecr is useful to identify the required minimum level

of soil improvement for a given design condition.
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. 9. The NdU method to calculate undrained shear strength has been

extended to allow the user to choose either dul, or dU2 or 4u3
provided such pore pressure measurements exist.

10. The Overconsolidation Ratio, OCR, for the sand must be
estimated by the user in the "pParam" menu if you want to
estimate Ko in the sand layers. For the typical normally
consolidated sand, OCR = 1.0.

11. It is currently only possible to estimate the OCR for a
clay, which makes use of the correlations obtained from
extensive laboratory tests.

12. An improved calculation and print routine was added to
version 5.0 which uses swap routines to reduce memory
requirements, but slows down the calculations.

13. The classification charts for Rf has been extended at all
boundaries such that values of RI>8 and values of Qc<1.00 are
possible, The Bg classification chart which requires duz2 and
can now accept values of Bg>l.2 and Ot<l. Unfortunately, this

feature does not work.

14, Version 5.lppd added several enhancements to the program.
You may input an average vertical flow gradient, which is
applied over the entire profile depth to be analysed so adjust
the depth of interest accordingly. Zero gives hydrostatic and
no flow, a negative gradient is upward flow which increases
pore pressure and reduces vertical effective stress. A
positive gradient gives downward f£low.

15. A State Parameter or current void ratic minus critical
void ratio is calculated according te the paper by Ref. 14,
Plewes, Davies and Jefferies, 1994.

16. An alternate method to estimate SPT from CPT is provided
according tc Ref. 13, Jefferies and Davies, 19293 in ASTM.

17. An alternate method to estimate OCR in clays is provided
which uses the measured pore pressure difference, ppd, so
both Ul and U2 or UL and U3 must be meagured at the same time.

{see Ref. 16)

18. Version 5.2 added the value Ic (Material Index) according
to Jefferies & Davies, 1993, 1991 {Ref. 13 & 17) which combines
all Normalized parameters Q, F and Bq.

(Note: OtN was changed to Q and REN to F.)

18A. In Version 5.2, if at any depth the value of Bg>l (in very
sensitive saturated soil)then Bg is made equal to 0.99. Alsoc,
if Rf>§ it is made 7.99. These changes have a negligable
effect on the results.

19. FC(%) or percent of dry weight less than #200 sieve {.074mm)
was also added according to Davies, 1922 Ref.#13) _
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Re: Soil Corrosivity Study
Long Beach Belmont Plaza
Long Beach, CA
SA #09-0201SCS, M #4953-09-0301

INTRODUCTION

Laboratory tests have been completed on two soil samples provided for the referenced project. The
purpose of these tests was to determine if the soils might have deleterious effects on underground
utility piping and concrete structures. Schiff Associates assumes that the samples provided are
representative of the most corrosive soils at the site.

The proposed construction is a swimming pool and building. The site is located at 4000 Olympic
Plaza in Long Beach, CA and the water table is reportedly six feet deep.

The scope of this study is limited to a determination of soil corrosivity and general corrosion control
recommendations for materials likely to be used for construction. Our recommendations do not
constitute, and are not meant as a substitute for, design documents for the purpose of construction. If
the architects and/or engineers desire more specific information, designs, specifications, or review
of design, Schiff Associates will be happy to work with them as a separate phase of this project.

LABORATORY SOIL CORROSIVITY TESTS

The electrical resistivity of each sample was measured in a soil box per ASTM G187 in its as-
received condition and again after saturation with distilled water. Resistivities are at about their
lowest value when the soil is saturated. The pH of the saturated samples was measured per
CTM 643. A 5:1 water:soil extract from each sample was chemically analyzed for the major soluble
salts commonly found in soil per ASTM D4327 and D513. Test results are shown in Table 1.

431 West Baseline Road - Claremont, CA 91711
Phone: 909.624.0967 Fax: 909.626.3316
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SOIL CORROSIVITY

A major factor in determining soil corrosivity is electrical resistivity. The electrical resistivity of a
soil is a measure of its resistance to the flow of electrical current. Corrosion of buried metal is an
clectrochemical process in which the amount of metal loss due to corrosion is directly proportional
to the flow of electrical current (DC) from the metal into the soil. Corrosion currents, following
Ohm's Law, are inversely proportional to soil resistivity. Lower electrical resistivities result from
higher moisture and soluble salt contents and indicate corrosive soil.

A correlation between electrical resistivity and corrosivity toward ferrous metals is:!

Soil Resistivity
in ohm-centimeters Corrosivity Category
Greater than 10,000 Mildly Corrosive
2,000 to 10,000 Moderately Corrosive
1,000 to 2,000 Corrosive
0 to 1,000 Severely Corrosive

Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt content,
soil types, aeration, anaerobic conditions, and site drainage.

Electrical resistivities were in the corrosive and severely corrosive categories with as-received
moisture. When saturated, the resistivities remained in the corrosive to severely corrosive
categories. Both as-received resistivities were at their saturated values.

Soil pH values varied from 7.9 to 8.3. Both pH values are moderately alkaline.” These values do not
particularly increase soil corrosivity.

The soluble sait content of the samples ranged from low to moderate.

Nitrate was detected in low concentrations.

Tests were not made for sulfide and negative oxidation-reduction (redox) potential because these
samples did not exhibit characteristics typically associated with anaerobic conditions.

| This soil is classified as severely corrosive to ferrous metals.

CORROSION CONTROL RECOMMENDATIONS

The life of buried materials depends on thickness, strength, loads, construction details, soil moisture,
etc., in addition to soil corrosivity, and is, therefore, difficult to predict. Of more practical value are
corrosion control methods that will increase the life of materials that would be subject to significant

corroston.

: " Romanoff, Malvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, pp. 166—167.
! * Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, p. 8.
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The following recommendations are based on the soil conditions discussed in the Soil Corrosivity
section above. Unless otherwise indicated, these recommendations apply to the entire site or

alignment.

Steel Pipe
Implement al/ the following measures:

1. Underground steel pipe with rubber gasketed, mechanical, grooved end, or other
nonconductive type joints should be bonded for electrical continuity. Electrical continuity is
necessary for corrosion monitoring and cathodic protection.

2. Install corrosion monitoring test stations to facilitate corrosion monitoring and the
application of cathodic protection:
a. Ateach end of the pipeline.
b. At each end of all casings.
¢. Other locations as necessary so the interval between test stations does not exceed
1,200 feet.
3. To prevent dissimilar metal corrosion cells and to facilitate the application of cathodic
protection, electrically isolate each buried steel pipeline per NACE Standard SP0286 from:
a. Dissimilar metals.
b. Dissimilarly coated piping (cement-mortar vs. dielectric).
: c. Above ground steel pipe.
d. All existing piping.

4. Choose one of the following corrosion control options:

OPTION 1

a. Apply a suitable dielectric coating intended for underground use such as:
| i. Polyurethane per AWWA C222 or
2 ii. Extruded polyethylene per AWWA C215 or
ifi. A tape coating system per AWWA C214 or
: iv. Hot applied coal tar enamel per AWWA C203 or
J v. Fusion bonded epoxy per AWWA C213.

b. Apply cathodic protection to steel piping as per NACE Standard SP0169.

OPTION 2

a. As an alternative to dielectric coating and cathodic protection, apply a Y-inch
cement mortar coating per AWWA C205 or encase in concrete 3 inches thick, using
any type of cement. Joint bonds, test stations, and insulated joints are still required
for these alternatives. '
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NOTE; Some steel piping systems, such as for oil, gas, and high-pressure piping systems, have
special corrosion and cathodic protection requirements that must be evaluated for each specific
application.

Iron Pipe

Implement a// the following measures:

1. Electrically insulate underground iron pipe from dissimilar metals and from above ground
iron pipe with insulating joints per NACE Standard SP0286.

2. Bond all nonconductive type joints for electrical continuity. Electrical continuity is
necessary for corrosion monitoring and cathodic protection.

3. Install corrosion monitoring test stations to facilitate corrosion monitoring and the
application of cathodic protection:
a. Ateach end of the pipeline.
b. At each end of any casings.
c. Other locations as necessary so the interval between test stations does not exceed
1,200 feet. ‘

4. Choose one of the following corrosion control options:

OPTION 1
a. Apply a suitable coating intended for underground use such as:
i. Polyethylene encasement per AWWA C105; or
ii. Epoxy coating; or
iii. Polyurethane; or
tv. Wax tape.

NOTE: The thin factory-applied asphaltic coating applied to ductile iron pipe for
transportation and aesthetic purposes does not constitute a corrosion control

coating.
b. Apply cathodic protection to cast and ductile iron piping as per NACE Standard
SP0169.
OPTION 2

a. As an alternative to dielectric coating and cathodic protection, concrete encase all
buried portions of metallic piping so that there is a2 minimum of 3 inches of concrete
cover provided over and around surfaces of pipe, fittings, and valves using any type
of cement.

Page 4
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Copper Tubing
Implement a// the following measures:

1. Place cold water copper tubing in an 8-mil polyethylenc sleeve or encase in double 4-mil
thick polyethylene sleeves and bed and backfill with clean sand at least 2 inches thick
surrounding the tubing. Clean sand should have a minimum resistivity of no less than 3000
ohm-cm, and a pH of 6.0-8.0. Copper tubing for cold water can also be treated the same as

for hot water.
2. Hot water tubing may be subject to a higher corrosion rate. Protect hot copper tubing by one
of the following measures:

a. Preventing soil contact. Soil contact may be prevented by placing the tubing above
ground or encasing the tubing with PVC pipe with solvent-welded joints. or

b. Applying cathodic protection per NACE Standard SP0169. The amount of cathodic
protection current needed can be minimized by coating the tubing.

Plastic and Vitrified Clay Pipe

1. No special precautions are required for plastic and vitrified clay piping placed underground
from a corrosion viewpoint. '

2. Protect all metallic fittings and valves with wax tape per AWWA C217 or epoxy.

All Pipe

1. On all pipes, appurtenances, and fittings not protected by cathodic protection, coat bare
metal such as valves, bolts, flange joints, joint harnesses, and flexible couplings with wax
tape per AWWA C217 after assembly.

L 2. Where metallic pipelines penetrate concrete structures such as building floors, vault walls,
g and thrust blocks use plastic sleeves, rubber seals, or other dielectric material to prevent pipe
R contact with the concrete and reinforcing steel.

Concrete
1. From a corrosion standpoint, any type of cement may be used for concrete structures and
pipe because the sulfate concentration is negligible, 0 t0 0.1 percer1t.3’4’5 6

2 Standard concrete cover over reinforcing steel may be used for concrete structures and pipe
in contact with these soils due to the low chloride concentration’ found onsite.

¥ 1997 Uniform Building Coda (UBC) Table 19-A-4

4 2006 International Building Code (IBC) which refers to American Concrete Institute (ACI-318) Table 4.3.1

$ 2008 International Residential Code (IRC) which refars to American Concrete Institute (ACI-318) Table 4.3.1
§ 2007 California Building Code (CBC} which refers to American Concrete institute (ACI-318) Table 4.3.1

7 Design Manuai 303: Concrete Cylinder Pipe. Ameron. p.65
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3. Due to the high ground water table encountered at this site, cyclical or continual wetting
may be an issue. Any contact between concrete structures and ground water should be
prevented. Contact can be prevented with an impermeable waterproofing system.

Pre-cast Concrete Piles

1. Ttis assumed that prestressed concrete piles will contain about 8 sacks of type V cement per
cubic yard of concrete, a water/cement ratio not exceeding 0.45, and 2 inches of concrete
cover. No further corrosion control measures are required for such piles.

2. If ground water is present, solid steel lifting lugs are recommended to prevent ground water
from wicking into the pile interior. If wire rope lifting lugs are used, they should be carefully
drilled out 1.5 inches deep and the hole filled with epoxy.

Steel Reinforced Cast in Place Concrete Piles

1. Protect steel reinforced cast-in-place and cast-in-drilled-hole concrete piles the same way as
concrete structures mentioned under the concrete structures section in this report.

CLOSURE

Our services have been performed with the usual thoroughness and competence of the engineering
profession. No other warranty or representation, ¢ither expressed or implied, is included or intended.

Please call if you have any questions.

Respectfully Submitted,
SCHIFF ASSOCIATES

Ronald Z. Hodgman £ éy": a ":Q(»& i -

‘ Enc: Tablel

09-0201SCS RPT RZH
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Table 1 - Laboratory Tests on Soil Samples

MACTEC
Long Beach Belmont Plaza
Your #4953-09-0301, 54 #09-02018CS

13-Mar-09
Sample ID B-1 B-2
@ 15' @ 10'

Resistivity Uniss

as-received ohm-cm 640 1,880

saturated ohm-cm 640 1,800
pH 83 7.9
Electrical
Conductivity mS/cm 0.21 0.15
Chemical Analyses

Cations

calcium Ca®  mgke 27 41

magnesium Mg2+ mg'kg 14 8.3

sodium Na'*  mg/kg 250 96

potassium K" mg/kg 12 31

Anions

carbonate  CO;” mglkg ND ND

bicarbonate HCO," mg/kg 290 113

flouride F"  mgkg 23 1.5

chloride cl”  mgkg 47 43

sulfate 30, mglke 65 157

phosphate PO43' mg/’kg 57 22
Other Tests

ammonium NH,"" mg/kg ND ND

nitrate NO;" mg/kg 1.1 ND

sulfide s= qual na na

Redox

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

4371 West Baseline Road ‘- Claremont, CA 21711
Phone: 909.426.0947. - Fax: 909.626.3316 Page 1 of 1
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REPORT OF FOUNDATION INVESTIGATION
PROPOSED BELMONT PLAZA BEACH CENIER
ALLIN STREET AND TERMINO AVENUE
' LONG BEACH, CALIFORNIA

FOR THE
CITY OF LONG BEACH
(OUR JOB NO. A-66102)
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PFebruary 13, 1967

HeﬁSélQ:Hémoiké_&.ASSbéiaEéé
730 East Third Street _
Long Beach, California 90812 (Qur Job No. A-66102)

Gentlemen:

Support of Swimming Pool Walls and Diving Towers
Proposed Belmont Plaza Beach Center

Allin Street and Termino Avenue

Long Beach, California

for the City of Long Beach

- As requested by Mr. Wendell Wilson of Bole and Wllson, we have
rev1ewed the Natatorium Foundation and Ground Level Framing Plan, Sheet S5,
dated January 23, 1967, for the subject Beach Center. We investigated the
soil conditions beneath the site of the Beach Center and submitted our
report of foundation investigation on August 15, 1966. We were asked to
review the Foundation Plan and confirm the feasibility of supporting the
pool and diving towers on spread foundations. Sheets 56 and S17, dated
January 23, were also furnished us.

A review of the Foundation Plan indicates the excavation for the
pool will extend as low as Elevation -3.71 at the deepest point. The
foundation for the 10- and 6.5-meter diving tower will extend to Elevation
-2.69, just below the bottom of the adjacent pool floor. Two adjacent 3-
meter diving towers will be supported on spread foundations at Elevatiom
+16, approximately two feet below the pool deck. Based on information
furnished by Mr. Wilson and indicated on the Foundation Plan in red
pencil, the footings supporting the pool walls will impose pressures up
to 1,550 pounds per square foot. Pressures imposed by the spread foot-
ing supporting the 10~ and 6.5-meter tower will be 1,040 pounds per square
foot. The pressure imposed by the 3-meter tower footings will be 670
pounds per square foot.

Excavation for the pool at its deepest point and excavation for
the 10~ and 6.5-meter tower foundation will extend through the surface
sand overlving the site and into silt and clay soils. The footings sup-
porting the walls of the pool will be supported on sand and on the under-
lying silt and clay where the deeper excavation is required.

The soils at the planned excavated level are moderately firm and
will provide adequate support for the pool and diving towers as planned.
The soils at the excavated level are capable of supporting pressures up
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Page 2 (Our Job No. A-66102)

to 2,000 pounds per square foot, We estimate that the settlement of the
pool walls and the major 10- and 6.5-meter diving tower will be on the
order of one-fourth inch or less. The settlement of the 3-meter towers
will be on the same order of magnitude. Significant differential settle-
menis are not anticipated. The effect of surcharge loading from the 3-
meter towers should be considered in the design of the adjacent pool walls.
Also, it should be noted that proper compaction of backfill will be
necessary to provide adequate support for the shallow footings of the
3-meter towers.

Yours very truly,
LeROY CRANDALL AND ASSOCIATES

TeRoy Crandall S

JK-5C/cxt
(4 copies submitted)

ce:  (2) Bole and Wilson



November 9, 1966

‘Heusel, Homolka & Associates
730 East Third Street

Long Beach, California 90812 (Our Job No. A-66102)

Gentlemen:

Compacted Fill Material

Proposed Belmont Plaza Beach Center
Allin Street and Termino Avenue
Long Beach, California

for the City of Long Beach

This letter confirms ocuxr discussions with Mr, Wendell Wilson of
Bole and Wilson, regarding the compacted £ill material required at the site
- of the subject Belmont Plaza Beach Center. We investigated the soil condi-
tions beneath the site of the Center and submitted our report of foundation
.investigation on August 15, 1966, Based on the planned floor grades and
existing topography, compacted fill ranging from four to nine feet in thick-
ness will be required within the building areas,

We understand that the soils to be excavated from the Fidelity
Federal Savings & Loan Association site at Ocean Boulevard and Atlantic
Avenue may become available for use at the Belmont Center site, Based on
our investigation of the Fidelity Federal site (our Job Wo, A-66266), the
soils beneath the site consist of altermating layers of silty sand, clay,
silt, and sand to the planned depth of excavation.

We believe that the soils from the Fidelity Federal site will be
~suitable for use beneath the Belmont Center site, The clay soils would be
somewhat expansive, however, and we suggest that the clay materials be used
in the lower portions of the required fills to the extent possible,
Although laboratory compaction tests were not performed, we estimate that
the shrinkage of the excavated soils when compacted would be less than 15%.

That is, it should require no more than 1,15 yards of excavated soil to make
1 yard of compacted £ill,

Yours very truly,

LeROY CRANDALL AND ASSOCTIATES

LC-JK:1b
{3 copies submitted)
ce: (1) Bole and Wilson




August 15, 1966

City of Long Beach P.0. No. 4949
Long Beach, California 90802 (Qur Job No. A-66102)

Attention: Mr. Jess D. Gilkerson
City Engineer

Gentlemen:

Our "Report of Foundation Investigation, Proposed Belmont Plaza
Beach Center, Allin Street and Termino Avenue, Long Beach, California, for
the City of Long Beach' is herewith submitted.

The scope of the investigation was planned in collaboration with
Mr. Jess D. Gilkerson, City Engineer, and with Heusel, Homolka & Associates,
Architects. We were advised of the structural features of the proposed
. buildings by Bole and Wilson, Structural Engineers.

The natural soils beneath the site are sufficiently firm for the
support of light structures, such as the maintenance building, on conven-
tional spread footings. However, the main buildings in the Center, which
will impose heavy loads, should be supported on friction piling to minimize
potentidl settlements. The shallow water level and caving nature of the
soils would prevent the use of drilled cast-in-place piling, so that
driven piling will be the most feasible foundation type. Recommendations
for foundation and basement wall design and for floor slab support are
presented in the report.

Respectfully submitted,

1eROY CRANDALL AND ASSOCIATES

by %@'M
LeRoy Cranda¥l

1C-8C/cr
(4 copies submitted)

cc: (2) Heusel, Homolka & Associates
(1) Bole and Wilson



REPORT OF FOUNDATION INVESTIGATION
PROPOSED BELMONT PLAZA BEACH CENTER
ALLIN STREET AND TERMINO AVENUE
LONG BEACH, CALIEORNIA
FOR THE

CITY OF LONG BEACH

SCOPE
This report preseﬁts the results of a foundation investigation of
the éite of the subject development. The locatiomns of the proposed build-
ings and our exploration borings are shown on Plate 1, Plot Plan.
The investigation was authorized to determine the characteristics
of the soils at the site and to provide recommendations for foundation design.
The results of the field explorations and laboratory tests, which form the

basis of our recommendations, are presented in the attached Appendix:.

STRUCTURAL CONSIDERATIONS

The proposed bﬁildings comprising the Center are shown in plan on
Plate 1. The pool building will have 50-foot-high walls; there will be a
one-story locker building to the east of the pool building, and a two-story
community building with a partial basement to the west. The buildings will
be of reinforced concrete construction. Column loads will be approximately
200 kips in the pool building, 100 kips in the community building, and 70
kips in the locker building. Wall loads will be on the order of 3,000 pounds
per lineal_foot. The maintenance building will be one story high and also of
. reinforced concrete construction. Foundation loads in this building will be

light.
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The planned floor elevations are shown on Plate 1. Based on the
planned floor grades and existing topography, compacted fill some four to
nine feet in thickness will be required within the building areas. Excavation
approximately three feet deep will be required for the partial basement, with

- somewhat deeper excavation required for the proposed pool.

SITE CONDITIONS

The site is located on the beach, and is clear of existing structures.
Elevations of the existing grade at selected locations are shown on Plate 1.

As disclosed by the exploration borings, the natural soils beneath
the site consist of sand to a depth of approximately ten feet. Below this
upper sand, the soils comsist of silt, silty sand, and clay to depths of 19
to 27 feet, below which the soils consist primarily of sand. The sand deposits
are generally moderately firm to £irm; the cohesive soils are moderately firm.

Based on measurements made in the borings, the water level is at
approximately Elevation +4. Some variations in the water level may occur

with the normal fluctuation of the tide.

RECOMMENDAT TONS

FOUNDATIONS

General

The upper soils are only moderately firm and are not adequate for
support of the heavy buildings on spread footings. To assure adequate support
of the proposed buildings, we recommend the use of driven friction piling. The
installation of drilled cast-in-place piling is not feasible due to the shallow
water level and caving nature of the soils. The proposed maintenance build-

ing, which will impose lighter loads, may be supported on conventional spread
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footings. If the upper natural soils are reworked and the planned fill is
properly compacted, such footings may be established in either the undisturbed
natural soils or properly compacted £ill.

Driven Piling

The downward and upward capacities of several types of driven piles
are presented on Plate 2, Driven Pile Capacities. Dead plus live load capa-
cities are shown; a one-third increase may be used when considering wind or
seismic locads. If required fill is compacted as recommended, the f£ill may be
assumed to offer support to.the piles equal to that of the natural soils. Where
piles are located immediately adjacent to the partial basement or swimming pool,
the supporting capacity should be neglected for that portion of the piles
located above a plane drawn upward through the bottom edge of the basement or
pool at an angle of 45 degrees with the horizontal.

Piles in groups should be spaced at least 2% diameters on centers,
but in no event less than three feet on centers. If the piles are so spaced,
there will be no reduction in the downward capacity of the piles due to group
action. The maximum ultimate settlement of the proposed buildings, supported
on driven piling as recommended, will be less than one-fourth inch.

Because of the dense nature of the sand, firm driving should be

anticipated. Pile lengths which would Ee indicated by use of a dynamic
formula should not Be substituted for the predetermined values shown on
Plate 2. Pile driving should commence near an exploration boring so that
" driving criteria can be established. If jetting is required, only pilot jet-
ting should be permitted; side jetting could seriously affect the lateral
capacities of the piles and should not be used. We recommend that the pile
driving and any required jetting be done under the supervision of persommel of

our firm, to assure that the desired capacities are developed.



Page 4

The driven piles may be used to resist lateral loads, Compacted fill
soils or natural soils adjacent to a concrete pile having a butt diameter of
16 inches can safely resist horizontal thrusts up to 14,000 pounds. The
lateral value of a wood pile with a 12 inch butt diameter would be 7,000 pounds.
The lateral resistance of other sizes of piles would be proportional to the
 diameter. The maximum bending moment in a pile due to a horizontal load
imposed at the top of the pile may be computed by multiplying the load by an
- assumed moment arm of five feet. For design, it may be assumed that the
maximum bending moment occurs at or near the top of the pile and that the
bending moment decreases to zero at a depth of ten feet below the pile cap.
The lateral capacity and reduction in the bending moment are based on the
assumption that necessary backfill adjacent to pile caps and grade beams will
be properly compacted.

Lateral loads may also be resisted by friction between the floor slab
and thé subgrade and by the passive resistance of the soils. A coefficient
of friction of 0.5 may be used between the floor slabs and the supporting
soils. The passive resistance of the natural soils or properly compacted back-
fill against pile caps and grade beams may be assumed to be equal to the
pressure developed by a fluid with a density of 300 pounds per cubic Ffoot.
If ﬁhe imposed lateral loads can be resisted by the piles, by friction, and/or
by.the passive resistance of the soils, tie-beams will not be necessary between
pile foundations for seismic stability.

Spread Footings

The proposed maintenance building may be supported on conventional
spread footings established in the natural soils. If the upper natural soils

. are reworked and required fill is compacted as recommended in a following
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section on grading, footings may be established in either the compacted fill
or the natural soils. If footings are to be established in the fill, the
reworking of the upper natural soils and the compaction of all required fill"
should be controlled and certified by a competent soils engineer.

Conventional spread footings carried into undisturbed natural soils
.or established on properly compacted fill may be designed to impose a dead
plus live load pressure of 2,000 pounds per square foot at a depth of two
feet below the adjacent finished grade or floor level, whichever is lower. A
one-third increase in the bearing value may be used when considering wind or
seismic loads. The bearing value of the £fill will depend on the materials used;
however, if acceptable soils are used and are compacted as recommended, the
quoted bearing value will be obtained. The maximum ultimate settlement of
the proposed maintenance building, supported.on spread footings in the manner
recommended, will be on the ovrder of ome-fourth inch.

The soils are relatively cohesionless, and it will be necessary to
form footings extending into sand. The supporting sand should be wet down
prior to placing concrete. However, footing backfili and utility trench
backfill should be mechanically compacted to assure adequate floor slab support.

For resisting lateral loads, a coefficient of friction of 0.5 may be
used between footings or the floor slabs and the supporting soils. The passive
resistance of the natural soils or properly compacted f£fill may be assumed to be
equal to the pressure developed by a fluid with a density of 300 pounds per

cubic foot,

WALLS BELOW GRADE

No difficulties are anticipated in excavating for the partial base-

ment as planned; however, the soils will not stand vertically without shoring.
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We recommend that the walls of an unshored excavation be sloped back to at
least 1:1.

Building walls below grade should be designed to resist the lateral
pressure developed by a fluid with a density‘of 30 pounds per cubic foot. Re-
quired backfill agaihst the walls should be mechanically compacted to at least
90% of the maximum density obtainable by the ASTM Designation D1557-64T method
of compaction wmodified to use threé layers. Flooding of the backfill should
not be permitted. If the backfil; is compacted as recommended, hydrostatic
pPressures are not expected to develop.against basement walls, and water-

proofing will not be required. Damp-proofing of the basement walls should

.be satisfactory.

GRADING
To provide improved support for floor slabs and adequate support
for the maintenance building footings established in fill, the upper natural

s80ils should be reworked and all reQuired fill must be properly compacted. If

footings are to be established in the fill,. the reworking of the natural soils

and the compaction of all fill must be controlled and certified by a competent

soils engineer. Any imported fill materials should be approved by the soils

" engineer.

No significant difficulties due to soil conditions are anticipated

in grading the site as planned. However, the sand is relatively cohesionless,

~and it may be difficult to operate construction vehicles on the sand. Also,

the compacted £ill and the natural soils can be readily eroded, so that sur-
face drainage should be carefully controlled.
Prior to placing any £ill, the exposed natural soils should be scari-

fied to a depth of six inches, brought to optimum moisture content, and rolled
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with heavy compaction equibment. At least six passes of a heavy pneumatic-
tired roller or vibratory roller are recommended to compact the upper soils.
The upper six inches of natural soils should be compacted to at least 90%
of the maximum density obtainable by the ASTM Designation D1557-64T method
of compaction modified to use three layers. Required fill should be placed
in loose lifts not more than eight inches in thickness, brought to optimum
moisture content, and compacted to at least 90%.

The on-site soils, if available, may be used in required fills. Since
the soils consist primarily of clean sand, it will be difficult to operate con-
struction equipment and to maintain a uniform subgrade on the sand. Keeping
the clean sands moist to wet will minimize the difficulties. All required
imported material should consist of non-expansive and predominantly granular
soils such as a silty sand.

FLOOR SLAB SUPPORT

If the subgrade is prepared as recommended, adequate support should

be provided for the building floor slabs. If a capillary break is desired

~ beneath the floor slabs, the slabs may be supported on a four-inch-thick layer

of gravel or an impermeable membrame. A suggested gradation for this gravel

layer would be as follows:

Sieve Size Percent Passing
3/4" 90 - 100
No. 4 0 - 10
No. 100 0 -3

If a membrane is used instead of the gravel, it should be covered with a thin

- layer of sand to allow curing of the concrete, or a low-slump concrete should

be used to minimize possible curling of the slabs.
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SWIMMTING POOQL

The groundwater level was measured at depths of 5 to 7 feet below
the existing grade. Accordingly, depending on the pool depth, water may be
.encountered and dewatering may be necessary during construction of the pool.
Relief valves may be required in the pool bottom to prevent uplift pressures
when the pool is drained. When empty, it should be assumed that the soils
above the water level will exert a pressure on the pool walls equal to that
developed by a f£luid with a density of 30 pounds per cubiec foot; below the

water level a fluid pressure of 80 pounds per cubic foot should be used.
-o0o-

The following Plates and Appendix are attached and complete this report:
Plate T . . . . . Plot Plan
Plate 2 . . . . . Driven Pile Capacities

Appendix . . . . Explorations and Laboratory Tests
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APPENDIX

EXPLORATIONS

The site of the proposed development was explored by drilling three
-borings to depths ranging from 41 to 50 feet below the existing ground sur-
face. The borings were drilled deeper than initially planned to provide
sufficient data for design of pile foundations. The borings were drilled
using 6-inch-diameter rotary wash-type drilling equipment under the super-
vision of our field engineer.

The soils encountered were logged by our field engineer, and undis-
turbed samples were obtained for 1ab6ratory inspection and testing. The
boring logs are presented on Plates A-l through A-3; the depths at which
undisturbed samples were obtained are indicated to the left of the boring
logs. The soils are classified in accordance with the Unified Soil Classi-

fication System shown on Plate B.

LABORATORY TESTS

The fiéld moisture content and dry density of the soils were deter-
mined by performing tests on the undisturbed sampies. The test results are
shown to the left of the boring logs.

Direct shear tests were performed on selected undisturbed samples
to determine the strength of the soils. The tests were performed at field
and incréased moisture conténts and at various surcharge pressures. Selected
samples were tested at two differemnt surcharge pressures to provide more com-
plete data. The results of the tests are presented on Plate C, Direct Shear
Test Data.

Confined comnsolidation tests were performed on four undisturbed sam-

ples to determine the compressibility of the soils. Water was added to two of
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the samples during the tests to illustrate the effect of moisture on the
compressibility. The consolidation test results ate presented on Plates D-1
and D-2, Consolidation Test Data.

The optimum.moisture content and maximum dry density of the soils
were determined by performing a compaction test on a sample from Boring 2.
The test was performed in accordance with the ASTM Designation D1557-64T
method of compaction modified to use three layers instead of five. The

results of the test are presented on Plate E, Compaction Test Data.

-000~
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MOISTURE CONTENT in Percent of Dry Weight
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GEOTECHNICAL INVESTIGATION FOR THE TEMPORARY
MYRTHA POOL AND ASSOCIATED IMPROVEMENTS



INTRODUCTION

PURPOSE

This report presents the results of our geotechnical investigation for the temporary Myrtha Pool and
associated improvements proposed in the existing public parking lot located to the east of the
Belmont Plaza Olympic Pool Complex at 4000 Olympic Plaza within the City of Long Beach,
California (see Plate 1 —Location Map). The purpose of this report is to provide a summary of our
geotechnical investigation, data, and conclusions, and then provide geotechnical recommendations
pertaining to site remedial grading and for the design and construction of the proposed temporary
pool and associated site improvements.

SCOPE

1.

Reviewed background information pertaining to the site, including published regional
geologic maps and literature and a previous geotechnical report by Mactec for the adjacent
Belmont Plaza Olympic Pool Complex.

Performed an initial site reconnaissance to assess current surface conditions and mark the site
for Underground Service Alert.

Conducted a subsurface exploration program that consisted of the advancement of four CPT
soundings each to a depth of 50 feet and the drilling of one hand-augered boring to a depth of
5 feet in order to physically observe the subsurface soils and to obtain samples for laboratory
testing. The boring was logged by our senior engineer and samples were collected for
laboratory testing.

Performed laboratory testing on a bulk sample that was collected during our subsurface
exploration.

Interpreted and evaluated field conditions and laboratory data.

Performed geotechnical engineering analyses using the field and laboratory data in
conjunction with the conceptual site plan. The analysis addressed site seismicity, anticipated
settlement, groundwater, liquefaction, and concrete flatwork and pool design.

Prepared this report which summarizes the results of our research, subsurface exploration,
laboratory and field testing, analyses, conclusions, and recommendations relative to the
proposed improvements at the subject site.




Ms. Pamela T. Burton, RJM DESIGN GROUP
Proposed Temporary Myrtha Pool, Belmont Plaza Revitalization, 4000 Olympic Plaza, Long Beach

SITE LOCATION AND DESCRIPTION

"The temporary pool and associated improvements are proposed within a public parking lot located to
the east of the Belmont Plaza Olympic Pool Complex which is located at 4000 Olympic Plaza within
the City of Long Beach, California. This public parking lot is bordered on the west by Bennett
Avenue, on the north by a landscaped easement and then East Ocean Boulevard, and on the south by
the beach (Pacific Ocean). The parking lot is also bordered on the south by an existing pool and by a
City of Long Beach maintenance building and yard that have been constructed on the beach. To the
west, the parking lot continues beyond the limits of planned improvements. The general location of
the site with respect to nearby roadways is shown on Plate 1.

The existing parking lot is paved with asphalt, has light bollards and parking meters between the
rows of parking stalls, and is surrounded by concrete curbs and gutters. At the end of the parking
stalls are planters with groundcover and palm trees.

The parking lot appears to drain by sheet flow towards the north to northwest towards the
intersection of East Ocean Boulevard and Bennett Avenue. The pavement exhibits various levels of
distress ranging from occasional cracks to extensive alligator cracking with local depressions. The
distress is more extensive along the north side of the parking lot.

SITE RESEARCH AND PREVIOUS GEOTECHNICAL REPORTS

Reviewed materials for the site included geology maps and previously published geologic reports in
order to identify site history and geologic conditions. These included:

e State of California Seismic Hazard Zones Map; Long Beach Quadrangle, base map prepared
by U.S. Geologic Survey and dated 1964 (Photo revised 1981), Official Map Released
March 3, 1999, Scale: 1 inch = 2000 feet

e Secismic Hazard Zone Report for the Long Beach 7.5-Minute Quadrangle, Los Angeles
County, California, Seismic Hazard Zone Report 028 (California Division of Mines and
Geology, 1998).

MACTEC previously performed a subsurface investigation for the adjacent Belmont Plaza Pool
Complex (reference (1)). This investigation included the drilling of two exploratory borings
each to a depth of 76.5 feet using a hollow-stem auger drill rig and the advancement of five
Cone Penetration Test (CPT) soundings each to a depth of 50 feet. Samples of the onsite
soils were obtained by MACTEC for laboratory testing. Laboratory testing associated with this
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previous investigation included in-place moisture content/dry density, particle size analysis,
Atterberg limits, consolidation and shear strength characteristics, and soil corrosivity.

This report recommended that the complex building either be underpinned with new pile foundations
and the exterior improvements be protected from lateral spreading by ground improvement, or that
the entire structure be demolished, the entire building site improved by ground improvement, and
then a new building constructed.

PLANNED IMPROVEMENTS

Based on our conversations with representatives of RIM Design Group, it is our understanding that a
portion of the existing parking lot to the east of the Belmont Plaza Olympic Pool Plaza will be
removed and replaced with a large concrete slab that will support a temporary above-ground Myrtha
pool. Two-thirds of the pool will be constructed on-grade and will be supported on a 12-inch-thick
concrete slab. The remaining one-third of the pool will be constructed on 3 feet of new fill and the
12-inch-thick concrete slab. The pool walls will be constructed as braced stainless steel walls. The
concrete slab will also support the braced walls while isolated concrete footings will support the
raised decking and bleachers that will surround the pool.

Other improvements include temporary restroom/shower and office trailers, temporary asphalt
walkways and curbs, planter areas, fencing, and 70- to 80-foot-high light poles. Some of the existing
asphalt paving will also be covered with slurry and restriped.

Based on the current plans, the majority of the site will remain at existing grades; therefore, only
minor cuts and fills will be required within most areas. However, the deep portion of the temporary
pool will require cuts of up to 12 inches while the shallow portion of the pool will require fills of up
to 3 feet to reach proposed bottom of slab grades.

SUBSURFACE EXPLORATION

Our subsurface investigation consisted of the advancement of four CPT soundings (CPT-1 through
CPT-4) each to a depth of 50 feet to obtain continuous geotechnical information of the subsurface
soils. In addition, a single hand-augered drill hole was advanced within a planter area to a depth of
5.5 feet to physically observe the subsurface soils and to obtain a bulk sample for geotechnical
testing. The drill hole was logged by our senior engincer. The locations of the CPT soundings and
drill hole are shown on Plate 2 — Geotechnical Map, and the log of the drill hole and the results of the
CPT soundings are included in Appendix A.
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MONITORING WELLS

In order to determine depths to groundwater, two monitoring wells were installed within the site.
These monitoring wells were both 20 feet deep and were comprised of 2-inch diameter slotted pipes
installed within 8-inch diameter drilled holes. The space around the slotted pipes was backfilled
with clean sand to within 3 feet of existing grade and then capped with 2 feet of bentonite to seal the
wells from surface water.

LABORATORY TESTING

Laboratory testing for the subject investigation was performed to determine the expansion potential
and corrosion characteristics of the onsite soils. Corrosion testing included the determination of
soluble sulfate and chloride concentrations, and soil pH and electrical resistivity. Laboratory
procedures and test resulis are presented in Appendix B — Geotechnical Laboratory Procedures and
Test Results. Pertinent laboratory test data is also shown on our recent drill hole log.

Laboratory test results on samples collected at the site indicate that onsite soils are:

* Non-expansive
e Moderately corrosive to concrete
e Corrosive to ferrous metals

GEOLOGIC FINDINGS

LOCAL GEOLOGY AND SUBSURFACE SOIL CONDITIONS

The site is located within an area that has been significantly altered by the construction of
manmade islands and landforms and is underlain by undifferentiated older and younger artificial
fill that has been placed over native young alluvium and estuarine deposits. Within our CPT
soundings, it was not possible to differentiate between the fill and the native soils.

Our recent drill hole and CPT soundings indicate that the site is underlain by approximately
8 to 13 feet of poorly graded sand and silty sand, a 4- to 15-foot-thick layer of intermixed clay and
silty clay, and then poorly graded sand and silty sand to the maximum depth explored (50 feet).
Within the southern portion of the site, the clay layer is located approximately 13 feet below the
ground surface and is 4 to 6.5 feet thick, while in the northern portion of the site, the clay layer is
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located approximately 8 to 9 feet below the ground surface and is approximately 9 to 15 feet thick.
The poorly graded sands and silty sands are loose to medium dense with rootlets in the upper
12 to 18 inches, becoming medium dense to dense below while the undetlying clays and silty clays
are firm.

At the locations of the CPT soundings, the existing asphalt was observed to range from
approximately 2.5 to 3 inches thick. The underlying base is intermixed with varying amounts of
sand and ranges from approximately 6 to 7 inches thick.

GROUNDWATER

Groundwater was originally measured within our drill hole and CPT soundings at the time of our
subsurface exploration. Groundwater was measured three more times within our monitoring wells.
The groundwater depths ranged from 6 to 6.8 feet below existing grades. These depths to
groundwater are in general agreement with the depths of historically high groundwater provided in
the reference (2) Seismic Hazard Zone Map for the Long Beach Quadrangle. Since the project does
not include any subsurface structures, groundwater is not expected to adversely impact the proposed
grading or construction.

FAULTING AND SEISMICITY

The site is not located within an Official Alquist-Priolo Earthquake Fault Zone and no known active
faults are shown on current geologic maps for the site. The nearest known active fault is the
Newport-Inglewood Fault, which is located approximately 2.3 kilometers from the site and is
capable of generating a maximum earthquake magnitude (Mw) of 7.1. The site is also located
within 10.1kilometers of the Palos Verdes fault, which is capable of generating a maximum
earthquake magnitude (Mw) of 7.3. Given the proximity of the site to these and numerous other
active and potentially active faults, the site will likely be subject to earthquake ground motions in the
future.

In order to evaluate the likelihood of future earthquake ground motions occurring at the site, a
probabilistic seismic hazard analysis (PSHA) of horizontal ground shaking was performed using
the commercial computer program EZ-FRISK ver. 7.43. The PSHA utilized seismic sources and
atfenuation equations consistent with the 2008 USGS National Seismic Hazard Mapping Project.
Assuming a conservative risk level of 10 percent probability of exceedance in 50 years
(i.e., ~475 year ARP), the PHGA is 0.38g.

It should be noted that this peak ground acceleration has a 10 percent probability of being exceeded
in 50 years (which is roughly equivalent to the design life of an average long-term development).
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For the subject project, the temporary Myrtha pool will only be used for approximately 2 years or
less and the probability of a significant earthquake occurring during this time span is so low that the
corresponding PGA would be essentially zero. Therefore, the PGA we used can be considered to be
very conservative for this temporary structure.

SEISMIC HAZARD ZONES

The subject property is not located within an area mapped as having the potential for seismic-
induced landsliding; however, it is located within an area mapped as having the potential for seismic-
induced liquefaction as shown on the reference (2) Seismic Hazard Zone Map for the Long Beach
Quadrangle.

GEOTECHNICAL ENGINEERING FINDINGS

LIQUEFACTION, SEISMIC SETTLEMENT, AND LATERAL SPREADING
Liquefaction Investigation

Since the site is located within a zone mapped as having the potential for earthquake induced
liquefaction, liquefaction and related hazards were quantitatively evaluated utilizing the CPT
soundings to a maximum depth of 50 feet.

Design Earthquake and Mode Magnitude

Based on our site specific PSHA with deaggregation, a very conservative PGA of 0.38g, Modal
Magnitude 7.2, and modal distance of 11.2 km were calculated for this study.

Design Groundwater Level

Actual groundwater levels encountered during our recent exploration indicate a groundwater level of
approximately 6 to 6.5 feet below existing site grades, whichare in agreement with the depths
of historically high groundwater provided in the reference (2) Seismic Hazard Zone Map
for the Long Beach Quadrangle. Therefore our analysis was performed using the worst case
condition (5 feet b.g.s.).
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Liquefaction Analyses

GMU utilized CLiq to evaluate CPT data for liquefaction. CLiq is a commercial computer sofiware
program that applies the latest NCEER methods for liquefaction analysis including post-earthquake
settlement and lateral displacement.

Liquefaction, Seismic Settlement, and Lateral Spreading Potential

Our analysis indicates that discrete zones within the underlying soils below the groundwater level
may be subject to liquefaction during a design seismic event. Based on our analysis, the site has a
slight to moderate potential for any adverse effects of liquefaction due to the depth and discrete
nature of the liquefiable zones. Liquefaction seismic settlement calculations indicate approximately
0.3 to 1.75 inches of settlement could occur during a design earthquake. The results of our analyses
are presented in Appendix C.

The site also has a moderate potential for adverse effects due to seismic-induced lateral spreading.
Our calculations indicate that lateral displacements at the points of exploration could range from
approximately 9 to 80 inches. The results of our analyses are presented in Appendix C.

Based on the thickness and depth of liquefiable layers shown in our liquefaction analysis (Appendix
C), the guidelines provided by Southern California Earthquake Center (1999), and the design curves
proposed by Ishihara (1985) which provide criteria for identifying conditions causing ot not causing
damage to foundations, the site is not anticipated to be subject to liquefaction-induced foundation
bearing failure.

Although there is the potential for liquefaction-induced settlement and lateral spreading using the
very conservative design PGA, the actual probability of a seismic event actually occurring during the
short time of service for the proposed temporary pool is essentially zero. However, due to this very
small potential, it is recommended that the pool be underlain by a reinforced concrete slab described
in a subsequent section of this report. This slab will help mitigate the potential for liquefaction to
adversely affect the proposed temporary pool.

STATIC SETTLEMENT/COMPRESSIBILITY

The on-site granular soils were found fo be medium dense to dense while the fine-grained soils were
found to be firm and are not susceptible to significant consolidation. Total static settlements can be
expected to range from approximately 72 to ¥%-inch with a differential settlement of Y2-inch over a
span of 40 feet.
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SOIL EXPANSION

"The on-site granular soils to depths of at least 8 feet are non-expansive while the underlying clay can
be classified as having a moderate expansion potential based on our assessment of the soil
classifications provided in the CPT logs in Appendix A and the results of expansion index testing
contained in Appendix B. A non-expansive potential should therefore be assumed for planning
purposes of the structures proposed on-grade.

SOIL CORROSION

To evaluate the corrosion potential of the on-site soils to both ferrous metals and concrete,
representative samples were tested for pH, minimum resistivity, soluble chlorides, and soluble
sulfates. The results of chemical testing contained in Appendix B indicate that the soil sample tested
contains a negligible concentration of sulfates and severe concentrations of chlorides. In addition,
due to the proximity of the site to the nearby ocean, there is a high potential for onsite structures to
come in contact with seawater. Thus, the onsite soils should be considered moderately corrosive to
conerete and severely corrosive to ferrous metals.

EXCAVATION CHARACTERISTICS
Rippability

The soil materials underlying the site can be easily excavated with conventional grading equipment
such as loaders, excavators, and backhoes.

Trenching

We expect that excavation of new utility trenches can be accomplished utilizing conventional
trenching machines and backhoes. Trench support requirements will be limited to those required
by safety laws or other locations where trench slopes will need to be flattened or supported by
shoring designed to suit the specific conditions exposed.

Volume Change

For the rough determination of earthwork quantities, we estimate that the change in volume of on-site
disturbed surficial fills that are excavated and placed as new compacted fill at an average relative
compaction of 92% will result in an average of about 5% loss in volume. It should be noted that the
aforementioned value is approximate and is for rough planning purposes only.
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CONCLUSIONS AND RECOMMENDATIONS

DEVELOPMENT FEASIBILITY

Based on the geologic and geotechnical findings, it is our opinion that proposed grading and
construction is feasible and practical from a geotechnical standpoint if accomplished in accordance
with the City of Long Beach grading and building requirements and the recommendations
presented herein. It is also the opinion of GMU Geotechnical that proposed grading and
construction will not adversely affect the geologic stability of adjoining properties provided grading
and construction are performed in accordance with the recommendations provided in this report.

A summary of conclusions is as follows:

1. The site should be considered developable and not expected to adversely impact adjacent
properties from a geotechnical perspective utilizing standard grading techniques.

2. Site soils are artificial fill materials overlying native afluvial and estuarine deposits. The upper
12 to 18 inches of the fill materials are medium dense and will require re-processing.

3. Groundwater was measured at 610 6.8 feet below existing grade, which agrees with the historic
high groundwater level.

4,  There are no known active faults within the subject site. The site seismicity is typical for the
Long Beach area. Structure design should be in accordance with the current CBC.

5. Based on visual observations and laboratory testing of the on-site materials, corrective grading
at the site will be limited to the overexcavation and recompaction of the surficial engineer fill
materials that are expected to be disturbed during demolition operations within the site.
Additional removals may be necessary depending on the materials encountered during grading.

6. Some of the existing asphalt pavement sections will need to be demolished. Due to the limited
amount of grading and fill placement that will occur, the old asphalt and base materials
generated from the removal of the existing pavement sections should be collected and hauled
off-site.

7.  Existing subsurface utility lines, depending on their depths and locations in relation to the
proposed development, may need to be excavated and removed, or abandoned in-place.

8.  The potential for liquefaction and lateral spreading is conservatively estimated to be low to
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moderate. Due to the short service life of the temporary pool, the probability is essentially zero.
Estimated vertical seismic settlements range from 0.3 to 1,75 inches with a differential seismic
settlement of less than Y-inch over a span of 40 feet. Lateral displacements at the points of
exploration could range from approximately 9 to 80 inches. Due to the very remote possibility
of seismic-induced settlement and lateral spreading as a result of liquefaction, the temporary
pool should be constructed on a reinforced concrete slab.

9. Site soils to a depth of at least 8 feet are non-expansive. Future site improvements will not
require any special design for expansive soil conditions.

10. Corrosion testing indicates that the on-site soils are severely corrosive to ferrous metals.
Consequently, any metal exposed to the soil will need protection and all reinforcing steel will
need to be properly covered by concrete.

11. The on-site testing indicates negligible amounts of sulfate. However, due to the proximity of the
site to the nearby ocean, there is a high potential for onsite structures to come in contact with
seawater. Therefore, it is recommended that a moderate level of sulfate exposure (i.e., Type I/V
cement with a water/cement ratio of 0.50) be assumed for proposed concrete slabs.

SITE PREPARATION AND GRADING
General

The subject site should be precise graded in accordance with the City of Long Beach grading code
requirements (and all other applicable codes and ordinances) and the recommendations as outlined in
the following sections of this report. The geotechnical aspects of future grading plans and
improvement plans should be reviewed by GMU Geotechnical prior to grading and construction.
Particular care should be taken to confirm that all project plans conform to the recommendations
provided in this report. AHl planned and corrective grading should also be monitored by
GMU Geotechnical to verify general compliance with the recommendations outlined in this report.

Demolition and Clearing

Prior to the start of the planned improvements, some of the existing asphalt pavement will need to be
demolished. The old asphalt and base materials generated from the removal of the existing
pavement sections may be collected and used as compacted fill provided that it is thoroughly crushed
and broken down with no fragments greater than 3 inches in maximum diameter.

The on-site soils are suitable for use as compacted fill from a geotechnical perspective if care is
taken to remove all significant organic and other decomposable debris.
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Cavities and excavations created upon removal of subsurface obstructions, such as existing buried
utilities, should be cleared of loose soil, shaped to provide access for backfilling and compaction
equipment, and then backfilled with properly compacted fill.

The project geotechnical consultant should provide periodic observation and testing services during
demolition operations to document compliance with the above recommendations. In addition,
should unusual or adverse soil conditions or buried structures be encountered during grading that are
not described herein, these conditions should be brought to the immediate attention of the project
geotechnical consultant for corrective recommendations.

Corrective Grading — Existing Grades

Existing soils that comprise the upper 12 to 18 inches feet of the site are damp to moist and medium
dense. In addition, itis expected that the surficial soils will be disturbed during the demolition of the
existing asphalt pavement sections. Therefore, to provide adequate support of proposed
improvements, the subgrade soils exposed after demolition should be overexcavated to a depth of at
least 18 inches, moisture conditioned (as necessary) to at least 2% above the optimum moisture
content, and then replaced as properly compacted fill at a minimum relative compaction of 90%.

FILL MATERIAL AND PLACEMENT
Suitability

All on-site soils are considered suitable for use as compacted fill from a geotechnical perspective if
care is taken to remove all significant organic and other decomposable debris, and separate and
stockpile rock materials larger than 6 inches in maximum diameter.

Compaction Standard and Methodology

All soil material used as compacted fill, or material processed in-place or used to backfill trenches,
should be moistened, dried, or blended as necessary and densified to at least 90% relative
compaction as determined by ASTM Test Method D 1557. Tt is recommended that fills be placed a
minimum of 2% above optimum moisture content.

Material Blending
The existing surficial engineered fill materials are expected to be generally slightly below optimum

moisture content but may have variable moisture content depending on the season in which work is
performed. The majority of the materials to be handled during grading will require some blending
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and addition of water to meet acceptable moisture ranges for sufficient compaction (i.e., minimum
2% above optimum moisture content).

Use of Rock or Broken Asphalt

As described previously, the existing asphalt and base materials may be used as new fill provided
that it is thoroughly crushed and broken down with no fragments greater than 3 inches in maximum
diameter. In addition, these materials should also be blended with the onsite soils prior to being
placed as compacted fill.

TEMPORARY EXCAVATION STABILITY

‘Trench excavations will also be required for new utility lines, if any. The sidewalls of these
temporary excavations are expected to expose non-cohesive granular silty sands and sands.

Based on the anticipated engineering characteristics of these materials, temporary excavations for
any new utility trench walls to a depth of 3 feet may be made vertically without shoring subject to
verification of safety by the contractor. Deeper excavations should be braced, shored, or sloped back
no steeper than 1:1 (horizontal to vertical). In addition, no surcharge loads should be allowed within
5 feet of the trench walls,

We anticipate the trench walls to be temporarily stable to a height of 3 feet provided the above
recommendations are followed. However, decper excavations will encounter saturated conditions or
groundwater which will adversely affect the stability of the trench bottoms and sidewalls.
Modifications to our recommendations may be required based on our observations of the actual
conditions exposed in the field.

Our temporary excavation recommendations are provided only as general guidelines and all work
associated with temporary excavations should meet the minimal requirements as set forth by
CAL-OSHA. Temporary slope and trench excavation construction, maintenance, and safety are the
responsibility of the contractor.

POST-GRADING CONSIDERATIONS
Utility Trench Backfill Considerations
Backfill compaction of utility trenches should be such that no significant settlement will oceur.

Backfill for all of these trenches should be compacted to at least 90% relative compaction subject o
sufficient observation and testing. In the event that granular material having a sand equivalent of 30
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or greater is used for backfill and this material is thoroughly flooded into place, extensive testing is
not required. If native material with a sand equivalent less than 30 is used for backfill, it should be
placed at near-optimum moisture content and mechanically compacted.

Jetting or flooding will not densify native soil materials with a sand equivalent less than 30 due to its
silty to clayey nature. Also, jetting or flooding of granular material should not be used to consolidate
backfill in trenches adjacent to any foundation elements.

Where trenches closely parallel a footing (i.e., for retaining walls) and the trench bottom is located
within a 1 horizontal to 1 vertical plane projected downward and outward from any structure footing,
concrete shurry backfill should be utilized to backfill the portion of the trench below this plane. The
use of concrete slurry is not required for backfill where a narrow trench crosses a footing at about
right angles.

" We sugpgest that these recommendations be included as a specification in all subcontracts for
underground improvements. In addition, the design of all underground conduits, pipelines, or
utilities should also consider the potentially corrosive nature of the on-site soils to metals, as
previously described in this report.

Surface Drainage

Surface drainage should be carefully controlled to prevent runoff over graded slope surfaces and
ponding of water on flat pad areas. Positive drainage away from graded slopes is essential to reduce
the potential for erosion or saturation of slope surfaces. All drainage at the site should be in
minimum conformance with the applicable City of Long Beach codes and standards.

PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS
Structure Seismic Design

No active or potentially active faults are known to cross the site, therefore, the potential for primary
ground rupture due to faulting on-site is very low to negligible. However, the site will likely be
subject to seismic shaking at some time in the future. For design of future buildings, retaining walls,
or other structural improvements, site-specific seismic design parameters were determined using the
USGS computer program titled “Seismic Hazard Curves and Uniform Hazard Response Spectra,
Version 5.0.8.” The site coordinates used in the analysis were 33.7579° North Latitude and
118.1441° West Longitude and the site class designation “D” was determined by the shear wave
testing performed within the CPT-1 sounding. On-site structures should be designed in accordance
with the following 2010 CBC criteria:
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Parameter . Factor Value
(.2s Period Spectral Response Ss 1.742¢g
1.0s Period Spectral Response St 0.665¢
Soil Profile Type Site Class D
Site Coefficient F. 1.0
Site Coefficient F, 1.5
. SM; 1.742¢g
Adjusted Spectral Response SM, 0.998¢
. SDy 1.161g
Adjusted Spectral Response SD; 0.665g

It should be recognized that much of southern California is subject to some level of damaging ground
shaking as a result of movement along the major active (and potentially active) fault zones that
characterize this region. Design utilizing the 2010 CBC is not meant to completely protect against
damage or loss of function. Therefore, the preceding parameters should be considered as minimum
design criteria.

CONCRETE SLAB DESIGN

Modulus of Subgrade Reaction

For the design of the concrete slab to support the temporary pool, amodulus of subgrade reaction of
150 pct may be used.

Thickness and Reinforcement

The temporary pool and surrounding pool decking and bleachers will be supported on a new concrete
slab. Since this new slab may be exposed to future movements (including liquefaction-induced
settlement and lateral spreading), it should have a minimum thickness of 12 inches and be minimally
reinforced with No. 4 bars at 18 inches on center.

Final determination of slab thickness and reinforcement should be determined by the structural
engineer based on actual loading conditions.

Subgrade Soil Moisture Content
The foundation subgrade should be moisture conditioned/pre-saturated as necessary to at least 2%

over the optimum moisture content to a minimum depth of 18 inches. The moisture content of the
subgrade soils should be verified by GMU prior to initiating foundation construction.
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CONCRETE

It is anticipated that the onsite soils will have a moderate sulfate exposure per Section 1904.3 of the
2010 CBC. Therefore, Type II/V cement along with a maximum water/cement ratio of 0.50 should
be used for all concrete in contact with the onsite soils. This recommendation will serve to minimize
the potential of water and/or vapor transmission through the concrete and minimize the potential for
physical attack to concrete from non-sulfate based salts. In addition, wet curing of the concrete as
described in ACI Publication 308 should be considered.

The aforementioned recommendations in regards to concrete are made from a soils perspective only.
Final concrete mix design as well as any concrete testing is outside our purview. All applicable
codes, ordinances, regulations, and guidelines should be followed in regard to designing a durable
concrete with respect to the potential for detrimental exposure from the on-site soils and/or changes
in the environment.

CORROSION PROTECTION OF METAL STRUCTURES

The results of the laboratory chemical tests performed on soil samples collected within and adjacent
to the subject area indicate that the on-site soils are severely corrosive to ferrous metals.
Consequently, metal structures which will be in direct contact with the soil (i.e., underground metal
conduits, pipelines, metal sign posts, metal door frames, etc.} and/or in close proximity to the soil
{wrought iron fencing, etc.) may be subject to corrosion. The use of special coatings or cathodic
protection around buried metal structures has been shown to be beneficial in reducing corrosion
potential. The potential for corrosion of ferrous metal reinforcing elements embedded in structural
concrete will be reduced by the use of the recommended maximum water/cement ratio for concrete.

The laboratory testing program performed for this project does not address the potential for corrosion
to copper piping. In this regard, a corrosion engineer should be consulted to perform more detailed
testing and develop appropriate mitigation measures (if necessary). Otherwise, the on-site soils
should be considered corrosive to copper.

The above discussion 1s provided for general guidance in regards to the corrosiveness of the on-site

soils to typical metal structures used for construction. Detailed corrosion testing and
recommendations for protecting buried ferrous metal and/or copper elements is beyond our purview.

FOUNDATIONS FOR RAISED DECKS, BLEACHERS AND FENCING

The raised decks and bleachers and the fencing around the pool will be supported on individual
footings. Recommendations for these footings are provided in the following section.
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Foundation Design Parameters
¢ Minimum Foundation Width
s  Minimum Depth
e Bearing Materials
e Minimum Footing Reinforcement

¢ Allowable Bearing Capacity

¢ Coefficient of Friction
¢ Unit Weight of Backfill

o Passive Earth Pressure

e C(Concrete

POLE FOUNDATIONS

18 inches

18 inches below lowest outside adjacent grade
Engineered fill
Four #4 bars; two at top and two at bottom of footing

2,000 psf with minimum embedment of 18 inches
(may be increased 20% for each additional foot of
width or embedment to a maximum of 3,000 psf).

0.35
125 pef

250 pcf on flat ground (disregard upper 6 inches and
reduce passive by one-third when combining friction
and passive pressure).

0.50 w/c ratio; Type II/V cement (geotechnical
perspective only).

Pole foundations will be required for new light bollards within the subject site. As a minimum, the
pole foundations should be at least 18 inches in diameter and at least 3 feet deep; however, the actual
dimensions should be determined by the project structural engineer based on anticipated lateral loads

and on the following design parameters.

Bearing Materials. The pole foundations may bear into competent native soils approved by a

representative from GMU.

Bearing Values. End-bearing capacity and skin friction may be combined to determine the
allowable bearing capacities of the pole foundations. An allowable bearing pressure of
2000 pounds per square foot (psf) may be used for pole foundations at least 18 inches in
diameter and embedded a minimum of 3 feet below the lowest adjacent grade. A value of

April 3,2013

16 GMU Project 12-137-00




Ms. Pamela T. Burton, RIM DESIGN GROUP
Proposed Temporary Myrtha Pool, Belmont Plaza Revitalization, 4000 Olympic Plaza, Long Beach

250 pounds per square foot may be used to determine the skin friction between the concrete
and surrounding soil.

Lateral I.oad Design. Lateral loads may be resisted by friction at the base of the foundations
and by passive resistance within the adjacent earth materials. A coefficient of friction of0.35
may be used between the foundations and the recommended bearing material. For passive
resistance, an allowable passive earth pressure of 200 pounds per foot of pile diameter per
foot of depth into competent bearing material may be used; however, passive resistance
should be disregarded within the upper 2 feet due to possible disturbance during drilling.
The passive resistance may be assumed to be acting over an area equivalent to two pile
diameters.

Construction Considerations. It should be noted that the site is underlain by shallow
groundwater. Groundwater can be expected to be encountered at a depth of approximately 6
feet below the existing ground surface. As aresult of capillary action, the subsurface soils
can be expected to be saturated at a depth of 5 feet below the existing ground surface. Based
on these conditions, severe caving can be expected to occur within the pole foundation
excavations below a depth of 5 feet. Therefore, temporary casing will be required to advance
the pole foundation excavations to their required depths.

NEW ASPHALT PAVEMENT AND SLURRY

It is proposed to construct new asphalt walkways on top of the existing asphalt pavement to support
pedestrian traffic. New asphalt will also be placed on top of the existing asphalt pavement to support
the new restroom/shower trailers and office trailer.

It is recommended that this new asphalt be at least 3 inches thick and that the existing asphalt be
cleaned and tack coated prior to the placement of the new asphalt.

It is also proposed to slurry a portion of the existing parking lot that will serve as the main access to
the existing parking lot. Since this arca of proposed slurry will serve as the main access, it is
expected that it will experience a significant amount of traffic. In addition, during our site
reconnaissance end subsurface exploration, it was noted that the existing asphalt is in very poor
condition with extensive cracking, depressions, and areas where the asphalt has completely
fragmented and broken apart. Therefore, in lieu of conventional slurry, it i1s recommended that the
existing pavement be covered with a higher strength “chip” seal or “cape” seal. Specific
recommendations for these products can be provided, if requested.
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FUTURE PLAN REVIEW

GMU should review future project plans to check for conformance to the recommendations provided
herein, and to provide additional recommendations as needed. Specifically, GMU should review the
final grading plans and landscape plans.

GEOTECHNICAL OBSERVATION AND TESTING

It is recommended that geotechnical observation and testing be performed by this firm during the
following stages of grading and construction:

e During site clearing and grubbing.

¢ During all phases of grading including corrective grading, scarification, ground preparation,
moisture conditioning, and placement and compaction of all fill materials.

¢ During placement and compaction of aggregate base.
s During excavation of foundations for new walls and similar structures.

e  When any unusual conditions are encountered.

LIMITATIONS

All parties reviewing or utilizing this report should recognize that the findings, conclusions, and
recommendations presented represent the results of our professional geological and geotechnical
engineering efforts and judgments. Due to the inexact nature of the state of the art of these
professions and the possible occurrence of undetected variables in subsurface conditions, we cannot
guarantee that the conditions actually encountered during grading and site construction will be
identical to those observed, sampled, and interpreted during our study, or that there are no unknown
subsurface conditions which could have an adverse effect on the use of the property.

We have exercised a degree of care comparable to the standard of practice presently maintained by
other professionals in the fields of geotechnical engineering and engineering geology, and believe
that our findings present a reasonably representative description of geotechnical conditions and their
probable influence on the grading and use of the property.
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Because our conclusions and recommendations are based on a limited amount of current and
previous geotechnical exploration and analysis, all parties should recognize the need for possible
revisions to our conclusions and recommendations during grading of the project.

Additionally, our conclusions and recommendations are based on the assumption that our firm will
act as the geotechnical engincer of record during construction and grading of the project to observe
the actual conditions exposed, to verify our design concepts and the grading contractor's general
compliance with the project geotechnical specifications, and to provide our revised conclusions and
recommendations should subsurface conditions differ significantly from those used as the basis for
our conclusions and recommendations presented in this report.

It should be further noted that the recommendations presented herein are intended solely to minimize

the effects of post-construction soil movements, Consequently, minor cracking and/or distortion of
all on-site improvements should be anticipated.

SUPPORTING DATA

The following Plates and Appendices which complete this report are listed in the Table of Contents.
Respectfully submitted,

GMU GEOTECHNICAL, INC.

David Hansen, M.Sc., RCE 56591
Senior Geotechnical Engineer

Gregory Silver, M.Sc., PE, GE 2336
Principal Geotechnical Engineer

dwh/12-137-00R (4-3-13)
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Construction Material Testing/Inspection ¢ Environmental ¢ Geotechnical Engineering Services



'A Orange County San Bernardino County
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Huntington Beach, California 92647 Fontana, California 92335
AESCO Tele: (714) 375-3830 Tele: (909) 284-9200
Fax: (714) 375-3831 Fax: {909) 284-9201

April 24, 2014

Mr, Diego Matzkin

Harley Ellis Devereaux

601 South Figueroa Street, Suite 500
Los Angeles, CA 90017

Subject: Preliminary Geotechnical Report
Belmont Plaza pool Rebuild-Revitalization
4000 East Olympic Plaza
Long Beach, California
AESCO Project No. 20140185-C8050

Dear Mr. Matzkin:

AESCO is pleased to provide you with the preliminary geotechnical report for the above-
referenced pool facility to be constructed at the subject site. This initial report is to assist in the
preliminary design evaluation and cannot be used for the final design. The project generally
consists of constructing an indoor pool which is approximately 85 feet by 190 feet in plan
dimension housed inside an approximately 60, 000 square foot structure. The structure will
include a second-story banquet facility, locker rooms, restrooms, pool storage, offices and a
basement level mechanical room. An outdoor pool with a plan dimension of approximately 85
feet by 185 feet will be located just east of the structure. There will also be a restaurant near the
southwest side of the structure. Two small pools will also be constructed; a teaching pool just
south of the indoor pool and an outdoor recreation pool just south of the outdoor pool.

Please do not hesitate to contact us if you have any questions or if we may be of any additional
assistance. We look forward to assisting you during the construction of the proposed facility.

Sincerely,

AESCO, Inc.

\ dam Chamaa, MS
Engineering Manager
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Preliminary Geotechnical Report
Belmont Plaza Pool Rebuild-Revitalization
4000 East Olympic Plaza
L.ong Beach, California
AESCO Project No. 20140185-C8050

This report (authorized by Harley Ellis Devereaux), presents the preliminary results of a
geotechnical investigation performed by AESCO for the Belmont Plaza Pool Rebuild-
Revitalization at 4000 East Olympic Plaza, Long Beach, California. The layout of the proposed
facility is shown on the Site Plan, Figure 1.

We understand that the project generally consists of constructing an indoor pool which is
approximately 85 feet by 190 feet in plan dimension housed inside an approximately 60,000
square foot structure. The structure will include a second-story banquet facility, locker rooms,
restrooms, pool storage, offices and a basement level mechanical room. An outdoor pool with a
plan dimension of approximately 85 feet by 185 feet will be located just east of the structure.
There will also be a restaurant near the southwest side of the structure. Two small pools will
also be constructed; a teaching pool just south of the indoor pool and an outdoor recreation pool
just south of the outdoor pool.

The purpose of this study was to provide preliminary geotechnical input for design of the new
pool facility. The scope of our services included the following:

Coordinating site access for the field investigation;

Obtaining utility clearances for the field investigation;

Performing geotechnical drilling and sampling at the site;

Performing monitoring during drilling with a PID monitor (photoionization detector);
Obtaining samples for environmental testing and analysis;

Performing laboratory testing of representative samples;

Conducting a seismic hazards screening;

Engineering analyses; and

vV VV V V YV V VY V¥V

Preparing this preliminary report.

This preliminary report summarizes our findings and presents geotechnical recommendations for
the design of this facility. Additional borings will be drilled once the existing building is
demolished and/or the building location is finalized and a final geotechnical report will be
prepared.
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Preliminary Field Investigation

A preliminary field investigation was conducted at the site between April 3 and April 9, 2014 to
obtain information on the subsurface conditions, The borings (B-1 through B-10) were placed as
close to the footprint of the new facility as possible and were drilled with a hollow stem auger
and rotary drilling methods. Drilling mud was introduced into the boreholes to minimize
disturbance of granular soils and to keep the borings open during drilling operations. The
borings ranged in depth from 35 feet to 80 feet below the existing ground surface. The boring
location is shown on the Site Plan, Figure 1. The site plan is based on a proposed site layout
drawing by Hastings and Chivetta, dated April 21, 2014. AESCO’s field engineer logged the
borings and visually classified and collected samples of the subsurface materials encountered in
the borings. The borings were backfilled with cement grout and cuttings were transported from
the site. The Logs of Borings B-1 through B-10 are presented in the attached Appendix.
Additional borings are planned for the final geotechnical investigation. All samples were
monitored with a photoionization detector (PID) and results are recorded on the boring logs.

All equipment that came into contact with potentially impacted soil or water was decontaminated
before sampling and between borings to prevent cross-contamination of samples. Disposable
equipment intended for single-use was packaged for appropriate disposal. Decontamination of
equipment occurred prior to, and after, each use. Decontamination was performed using a non-
phosphate detergent and water wash and a deionized/distilled water rinse. All soil samples
collected for laboratory analysis were placed in appropriate sample containers, properly labeled
and preserved, immediately placed in an iced cooler and submitted to the Associated testing
laboratories along with the chain-of-custody.

Drive samples were taken in the borings using either a Standard Penetration Test (SPT) sampler
or a Modified California (MC) sampler. The sampler was driven 18 inches into the bottom of the
borehole using a 140-pound hammer falling a distance of 30 inches. The MC sampler barrel was
lined with stainless steel liners to collect relatively undisturbed soil samples. All of the samples

were sealed and packaged to help preserve the natural moisture content and to protect them from
further disturbance.

Laboratory Testing

Geotechnical Testing

All testing was performed in accordance with ASTM Standards and California Test Methods.
Laboratory testing performed in our Huntington Beach, California geotechnical laboratory
consisted of water content (ASTM D4959), dry density (ASTM D2937), direct shear (ASTM
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D3080), Atterberg Limits (ASTM D4318), and washed sieve analysis (ASTM D1140). Results
of the laboratory tests are summarized on the Boring Log and are included in the attached
Appendix. Chemical analyses, including pH (ASTM D1293), soluble sulfates (CT417) and
soluble chlorides (CT422), and minimum resistivity (CT 301) were also performed. The results
of the chemical testing will be presented in the final report.

Environmental Testing

Selected soils samples and groundwater grab samples were preserved and sent to Associated
Laboratories for hydrocarbon and heavy metals testing. The test results and the Chain-of-
Custody forms are included in the Appendix.

Grab Groundwater Sampling

On April 9, 2014, AESCO collected a grab sample of the water in borings B-3, B-5, B-6, and B-
9. The water samples were analyzed for:

e TPHg by EPA Method 8015m,

e TPHd by EPA Method 8015m,

e TPH motor oil by EPA Method 8015m.

Grab Soil Sampling

On April 9, 2014, grab soil samples were collected from borings B-3, B-5, B-6, and B-9. A total
of 10 soil samples were collected (two from B-3, B-6, and B-9 and four from B-5) and analyzed
for:

¢ pH by EPA Method 9045,

e CAM 17 Metals by EPA Method 6010B and 7471A,
e VOC by EPA Method 8260B,

e TPH by EPA Method 418.1,

e TPH by EPA Method 8015B, and

o BTEX by EPA Method, 8021B.

Regional Geologic Setting

The project site is located in Long Beach, California within the coastal margin of the Los
Angeles basin. The site is located at the transition between the northern portion of the Peninsular
Ranges Physiographic Province and the southern portion of the Transverse Ranges
Physiographic Province. The project area is considered to be within the Transverse Ranges
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physiographic province by Norris and Webb (1990) and within the Peninsular Ranges
physiographic province by Yerkes, et al. (1965). These two physiographic provinces have
contrasting tectonic characteristics that overlap within the Los Angeles basin resulting in a

complex tectonic environment marked by active faulting and historic seismicity.

Local Geologic Setting

The Belmont Pool site is located adjacent to the beach and is underlain by 3 feet of fill material
generally comprised of silty sand. Alluvial sediments beneath the fill are generally composed of
sands, silty sands, sandy silt, and sandy clays. The AMSL is approximately 5 feet or less. The
site slopes very gently in a southerly direction.

Site and Subsurface Conditions

The proposed improvements are located just south of the beach and will encompass the entire
area of the existing Belmont Plaza. The site is currently covered with the existing structure on
the south side and a park which is located on the north side of the site. The existing structure
will be demolished prior to construction. The site is relatively flat. Existing underground
utilities are present within the site boundary.

Based on our preliminary findings, the material underlying the borings (B-1 through B-10)
generally consist of 3 feet of silty sand fill material which is underlain by medium dense to very
dense sand, very soft to very stiff sandy silt, very soft to very stiff sandy clay and silty clay,
medium dense to very dense sand/silty sand, and medium dense to dense silty sand.

Groundwater was encountered within the borings at depths ranging from 6 feet to 9 feet below
the existing ground surface. Based on regional data, historical high groundwater is anticipated to
occur at a depth of less than 10 feet (CGS 1998). The depth to groundwater may fluctuate and
perched groundwater may occur, depending on rainfall and possible groundwater recharge or
pumping activity in the site vicinity.

Seismic Design

A seismic hazards screening was performed for this site to evaluate potential seismic hazards.
The seismic hazards screening consisted of reviewing available data published by the California
Geological Survey (CGS), the 2013 California Building Code (CBC), and the 2012 International
Building Code (IBC). The site is located in the United States Geological Survey Long Beach
Quadrangle.
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Site Class D

Spectral Response ‘Ss’ 1.561g
Spectral Response ‘SMs’ 1.561g
Spectral Response “S1’ 0.582g
Spectral Response ‘SM1° 0.873g

The computer program (EQFAULT, Version 3.00b) and data published by the CGS “The
Revised 2002 California Probabilistic Seismic Hazard Maps,” June 2003, were reviewed.
Results of the fault search are presented in the Appendix. The search indicates that the Newport-
Inglewood (L.A. Basin) fault is approximately 3.8 kilometers from the site. The CGS (CDMG,
2000-003) does not delineate this site as being within an Alquist-Priolo Earthquake Fault Zone.
However, with the active faults in the region, the site could be subjected to future strong ground
shaking that may result from earthquakes on local to distant sources.

Liguefaction Potential

Liquefaction is a mode of ground failure that results from the generation of high pore water
pressures during earthquake ground shaking, causing loss of shear strength. Liquefaction is
typically a hazard where loose sandy soils exist below groundwater. The CGS has designated
certain areas within southern California as potential liquefaction hazard zones. These are areas
considered at a risk of liquefaction-related ground failure during a seismic event, based upon
mapped surficial deposits and the presence of a relatively shallow water table. The project site is
located within a potential liquefaction hazard zone as designated by the CGS (1999). Materials
encountered at the project site generally consist of medium dense to very dense granular material
and very soft to very stiff cohesive soil. Groundwater was encountered within the borings at
depths ranging between 6 feet and 9 feet below the existing ground surface. Historical high
groundwater in the project vicinity is less than 10 feet below the ground surface (CGS, 1998).
Based on this, we conclude that the potential for liquefaction at the site is high, Other geologic
hazards related to liquefaction, such as lateral spreading, are therefore also high. A more in-depth
liquefaction analysis will be provided within the final geotechnical report.

Environmental Test Results, Evaluations and Recommendations
Grab Groundwater Test Results

The test results indicated that TPHg, TPHd, and TPH motor oil was not detected in the grab
groundwater samples collect from borings B-3, B-6, and B-9.
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TPH was detected in B-5 at the following concentrations:
o TPHg at 0.60 mg/l,
e TPHd at 0.94 mg/l, and
o TPHmotor oil at 0.37 mg/l.

Grab Soil Sampling Test Results

Arsenic was detected above California Human Health Screening Levels (CHHSL) and Regional
Screening Levels (RSL) in all samples collected. Lead was detected at or slightly above the RSL
in all samples collected. TPHg was not detected in any of the samples. TPHd was detected in
boring B-5 at 13 feet to 15 feet below the existing ground surface, in boring B-5 at 5 feet to 7
feet, and in boring B-6 at 5 feet to 7 feet. TPH motor oil was detected in boring B-5 at 13 feet to
15 feet and in boring B-6 at 5 feet to 7 feet below the existing ground surface.

Conclusions

Although arsenic was detected above the RSL and CHHSL it remains below the RSL determined
by the Department of Toxic Substance Control (DTSC) in their document Determination of a
Southern California Regional Background Arsenic Concentration in Soil and is not considered a
constituent of concern based on the future use of the site. A review of the Draft Phase I report
prepared by Ninyo and Moore, dated June 7, 2013, indicated two open-case Leaking
Underground Storage Tank (LUST) sites up-gradient of the site, one closed-case site up-gradient
of the site, and one closed-case site cross-gradient of the site. The two open-case LUST sites up-
gradient of the site were determined to be potential environmental concerns.

Therefore, additional sampling in the vicinity of borings B-5 and B-6 is warranted. At a
minimum, two borings should be placed up-gradient of borings B-5 and B-6 to further evaluate
the potential environmental concern of on-site migration of TPH from potential up-gradient
sources and two borings cross- and down-gradient of the borings to further define the extent of
the current on-site conditions.

Structural Loads

The structural loads were not available at this time but are anticipated to be relatively high.
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Foundation Recommendations

Based on the anticipated column loads for the structure, prestressed concrete piles or drilled cast-
in-place concrete piers should be used to support the structure. Steel pipe piles were not
considered due to the high corrosion potential of the salt water environment.

Prestressed Concrete Piles

The concrete piles derive their axial load resistance by skin friction between the piles and the
soil. The design axial loads for various sizes of the piles based on a safety factor of 2.0 are
presented in the Appendix. These loads are based on anticipated settlements of less than % inch
total and Y4 inch differential. Lateral loads rely on passive resistance of the soils against the face
of the pile. As a minimum, the upper three feet below the existing surface should be over-

excavated and re-compacted to at least 95 percent relative compaction as determined by ASTM
D1557.

For preliminary evaluation of lateral loads an equivalent fluid with a density of 150 pounds per
cubic foot may be assumed for determining the lateral resistance of the soils against the projected
width of the pier to a depth of 10 feet. The maximum lateral resistance should be limited to 1500
pounds per square foot at depths greater than 10 feet below the ground surface. The contribution
of lateral resistance to a depth equal to four feet should be neglected. Once actual loading
conditions are identified a lateral load analysis can be performed using p-y analysis. If lateral
loads are high, batter piles can be considered for lateral resistance.

The hammer shall be cither a single or double acting air, steam, or diesel hammer having a
minimum energy rating of 15,000 foot pounds, however, prior to casting of productive piles, we
recommended that test program of indicator piles be performed. The number of indicator piles
should be approximately 5 percent of the total production piles. Further, we recommend that a
Pile Driving Analyzer (PDA) and Case Pile Wave Analysis Program (CAPWAP) be used for
each of the indicator piles to evaluate the design, to evaluate the appropriate size of hammer, and
to establish refusal criteria for the project. Indicator piles should be 10 feet longer than the
preliminary design and should be reinforced to allow cut-off at any length. Upon completion of
the indicator pile program, AESCO can provide pile driving recommendations for the project.
Swinging or fixed leads should be used to hold the piles vertical. All piles shall be driven their
full length into the ground in a continuous operation. Piles shall be driven at the specified
location and at a vertical tolerance of no more than 2 percent. If any piles do not meet the above
requirements then the foundation shall be redesigned. The “as driven” locations shall be
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surveyed by a licensed surveyor. The minimum spacing for these piles should be 2 to 2%

diameters on center; larger spacing will increase the group efficiency.

The equation for determining the group factors for axial loads is presented below.

=1_9(n—1)m+(m—l)n
90mn

n

n = group efficiency factor
m = number of rows of piles
n = number of piles per row
6 = tan™ (B/S)

B = diameter of single pile

S = center to center spacing of piles

Pe=nNP,
N = number of piles in group
P. = allowable upward or downward capacity of single isolated pile

Pag= allowable upward or downward capacity of si pile group

Group effects for lateral loads will be highly dependent on the size and spacing of the group and
the lateral loads and should be evaluated once loads and layout have been established. The soil
engineer and structural engineer shall design the foundation as necessary.

An accurate record of blow counts shall be maintained by a qualified pile inspector under
supervision of the Soil Engineer and shall have, as a minimum, the following information: type
of piles, dimension, date and time of start and completion of driving, penetration resistance of
pile in blows per foot, the operation speed of the hammer, height of ram drop, and any unusual
driving phenomenon. The test pile should be supervised by the Soil Engineer to establish driving
criteria.

Since pile driving may cause remote vibrations to existing structures, vibration monitoring of
adjacent structures is required. Pilot holes with a diameter of 90 percent of the pile dimension
drilled to a minimum depth of 10 feet below the existing ground surface are necessary to
minimize vibrations to structurcs less than 50 feet from the pile driving location. Refusal is
considered when driving resistance is more than 50 blows per foot for the specified hammer. If
the refusal occurs with a minimum penetration of 20 feet, then load test the pile for twice the
designed load. If the pile load test is passed then the pile can be used for the support. When a
failure occurs, another pile must be driven adjacent to the refusal with a pilot hole 90% of the
pile smallest width to a depth of 30 feet.
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Drilled Pier Foundations

As an option, the proposed structures may be supported on typical, reinforced concrete dritled
piers. The support from the piers for axial loads will be derived from side friction for axial loads,
and from passive soil resistance for lateral and over-turning forces.

Based on our exploratory borings, design parameters are provided in the Load Data for Drilled
Piers table in the Appendix. (The table provides for shafts ranging between 18 inches to 60
inches in diameter). The allowable axial loads for the drilled piers are tabulated for various sizes
of shafts to a depth of 80 feet. The allowable load is calculated for a safety factor of 2.0. It
should be noted that the axial capacity is based on the static strengths of the materials, assuming
no liquefaction occurs. The results of liquefaction are typically loss of shear strength. This
typically equates to large total and differential settlements should the design earthquake occur.
We estimate that settlement of the pier would be less than %2 inch. The minimum spacing for
these piers should be 3 diameters on center.

The minimum spacing for these piers should be 3 diameters on center; larger spacing will
increase the group efficiency. For clusters greater than 4, the group efficiency should be checked
using the “perimeter-shear” method which is the ratio of the perimeter of the group for axial
loading given for driven piles.

For preliminary evaluation of lateral loads an equivalent fluid with a density of 150 pounds per
cubic foot may be assumed for determining the lateral resistance of the soils against the projected
width of the pier to a depth of 10 feet. The maximum lateral resistance should be increased to
1500 pounds per square foot at depths greater than 10 feet below the ground surface. The
contribution of lateral resistance to a depth equal to four feet should be neglected. Once actual
loading conditions are identified a lateral load analysis can be performed using p-y analysis.

The pier foundation should be designed and constructed in accordance with applicable
procedures established by the 2013 CBC and the American Concrete Institute (ACI). The
specifications should be patterned after recommendations included in the “Standards and
Specifications for the Drilled Shaft Industry” published by the Association for Drilled Shaft
Contractors (ADSC). We recommend that potential foundation contractors be pre-qualified with
a heavy emphasis on local experience as recommended by ADSC.

Special drilling equipment will likely be required for excavating the pier shaft. Drilling
difficulties and caving may be expected due to the sandy material and a high groundwater (6 to 9
feet). The contractor should be prepared to control caving by using temporary casing and/or

drilling mud. If temporary casing is used it should be removed as concrete is generally placed
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with at least a 3-foot head of concrete maintained within the casing to ensure the minimum
required shaft diameter and prevent side wall collapse. If the excavation cannot be pumped dry,
concrete may be pumped below the water table using a tremie pipe. Because the foundation
design counts on side friction and passive resistance for bearing capacity and lateral stability,
casing must be removed. The use of temporary casing is at the discretion of the contractor. The
pier shaft should not be left open for any prolonged period of time. Drilling of the piers should
be continuously inspected by a representative of AESCO.

Shallow Foundations

Lightly loaded structures outside the main structure, such as possibly the restaurant, may be
founded on shallow foundations. To mitigate the potential for settlement and/or liquefaction
impact to these structures, the upper 5 feet below the existing surface or 4 feet below the bottom
of the footing, whichever is deeper, should be over-excavated. The excavation should extend 5
feet beyond the footprint of the entire slab (where possible). The bottom 3 feet of the excavation
should be backfilled with crushed aggregate material. The crushed aggregate should be
compacted to a minimum of 95 percent of the maximum dry density (relative compaction) as
determined by ASTM D1557. The aggregate material should be wrapped (top, bottom and sides)
with geofabric, such as Mirafi 1120N. The remainder of the excavation should then be
backfilled and recompacted to at least 95 percent relative compaction as determined by ASTM
D1557. Select engineered fill with an Expansion Index of less than 20 may be used as
recommended in the “Site Preparation and Earthwork,” section below. The side slopes of
shallow excavations less than 5 feet high should be cut to a gradient no steeper than 1%:1 (h:v).
Steeper excavations should be supported by shoring. Excavations should not extend below an
imaginary 1%2:1 inclined plane projecting below the bottom edge of adjacent existing foundations
and/or utilities unless properly shored or specifically analyzed further. All excavations should be
observed by AESCO to confirm that all unsuitable material is removed from beneath the planned
construction prior to placing fill.

AESCO recommends continuous and spread footings be a minimum of 18 inches and 24 inches
wide, respectively, to mitigate the potential for shear failure. All footings shall have a minimum
embedment of 24 inches below the lowest adjacent finished grade in properly placed and
compacted fill. The final design of foundation reinforcement shall be performed by the structural
engineer.

Assuming these recommendations are followed, an allowable bearing pressure, for dead plus live
loads, of 1800 psf is recommended in the design of shallow spread footings and 1400 psf for
continuous footings supported on engineered fill. These pressures can be increased by 33% for
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temporary loads, such as, seismic loads and wind loads. A passive soil resistance of 150 pcf and
a coefficient of friction of 0.35 may be assumed for design against lateral forces.

Any undocumented fill should be removed and replaced with compacted engineered fill. A
representative of AESCO should confirm the depth of fill at the time of construction.

All foundations adjacent to any existing buildings, walkways and separately poured porches
should be tied into the adjacent slabs with #5 rebar, 30 inches in length, on 18-inch centers,
embedded a minimum of 8 inches into the existing, or adjacent slabs, to reduce separation and
differential settlement.

Total settlement of the footings 1s estimated to be 1 inch or less. Differential settlement between
similarly loaded footings is expected to be about one-half the total settlement. This estimate is
applicable for static conditions.

Concrete Slabs on Grade

We anticipate that concrete slabs on grade for the new structures will extend 5 inches above the
final adjacent grade and will be have an 18-inch thickened edge on non-bearing walls, We
recommend that the slab sections be properly reinforced with a minimum of #4 bars, at 16
inches, on center, positioned mid height placed on prepared subgrade. The actual reinforcement
should be designed by the structural engineer. Slabs on grade should be underlain by the
prepared subgrade as recommended in the “Site Preparation and Earthwork,” section below.
Selective grading will be required to choose the most granular material to place bencath the
slabs. A ten mil PVC or polyethylene membrane (vapor barrier) shall be placed on top of a 4-
inch thick gravel layer which should be provided beneath all interior slabs to prevent moisture
migration. QOutside slabs (sidewalks, drives, etc.) should be constructed with expansion joints
placed at maximum 12 foot spacing each way to minimize cracking due to shrinkage and
expansion of the concrete.

Recommendations for Walls Below Grade

Portions of the structure will be below grade, such as, the mechanical room and the bottoms of
the pools. These should be designed for buoyant conditions below an elevation of +5° (AMSL).

Lateral Earth Pressures

Walls below grade will be subjected to lateral earth pressures from the retained soils and
surcharge loads. Accordingly, these structures should be designed to resist appropriate lateral
earth pressures.
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For design purposes, a triangular distribution of lateral earth pressures with an equivalent fluid
pressure of 80 pounds per cubic foot (pcf) should be used in design of walls below grade for a
restrained condition. This assumes a horizontal grade behind the wall.

Total lateral earth pressures acting on the wall during a seismic event will likely include the
static force and the dynamic increment. Using the Mononobe-Okabe procedure, a dynamic
lateral earth pressure increment (for a 0.43g) peak ground acceleration based on 10% probability
of being exceeded in 50 years, (CGS) of 35H may be assumed for design purposes, where H (in
units of feet) is the height of the soil behind the wall. This dynamic increment should be applied
to the wall as a triangle pressure over the wall height starting from the bottom of the wall to the
top, and are added to the static earth pressures. The lateral earth pressures recommended above
are based upon the assumption that the backfill is granular, the ground surface behind the wall is
level, and the wall backfill is well drained. The pressure should be increased by 35 percent for
sloping backfill with a 2:1 (H:V) slope.

The design values assume free-draining backfill materials are placed behind the wall. Surcharge
pressures (dead or live) should be added to the above lateral earth pressures where surcharge
loads may be located adjacent to the wall. Surcharge pressures should be applied as a uniform
(rectangular) pressure distribution by using a pressure equal to 0.5 times the surcharge pressures.
Vertical surcharges set back behind the wall a horizontal distance greater than the wall height

need not be added to the design pressure. The above coefficient assumes a uniform surcharge
load.

Wall Backfill

Backfill behind walls below grade should consist of granular backfill that is placed directly
above and behind the drain material. To reduce the potential for settlement of backfill, it is
essential that wall backfill be properly compacted in lifts. The minimum compaction standard
for wall backfill should be 90 percent relative compaction in accordance with ASTM D1557. In
the event that the wall backfill will support structures or facilities, the compaction standard
should be increased to 95 percent relative compaction. Heavy compaction equipment should not
be used within 5 feet of the wall. Small hand-operated compaction equipment should be used
adjacent to the wall so as not to overstress the wall. The lift thickness with the smaller
equipment should not be more than six inches.
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Excavation and Shoring

The material can be classified as soil type (C) based on CAL-OSHA classification. Temporary
construction slopes should not be steeper than 1%4:1 (H:V). Alternatively, shoring may be used
to support the excavation. For the proposed foundation excavation, shoring may consist of
soldier piles and lagging or another suitable system to retain the sides of the excavation. Shoring
should be designed by a licensed engineer experienced in shoring design and submitted for our
Teview.

For the design of cantilever shoring, a minimum equivalent fluid pressure of 35H psf per foot of
depth below grade may be used, where (H) is the height in feet. For the design of braced shoring
supporting a sloping grade, we recommend such shoring be designed using a rectangular-shaped
distribution of lateral earth pressure for a maximum earth pressure of 25 (in psf).

For the design of soldier piles spaced at least three diameters on centers, the passive resistance of
the soils adjacent to the piles may be assumed to be 150 psf per foot of embedment depth for the
projected width of the pile, up to 1500 psf maximum. The effective width of soldier piles
installed can be increased by an adjustment factor of 1.6. The soldier piles may be installed in
drilled excavations. Soldier pile members placed in drilled holes should be properly backfilled
with sand/cement slurry or lean concrete in order to develop the required passive resistance.

The design of the shored excavation should be performed by an engineer knowledgeable and
experienced with the on-site soil conditions. The contractor should be aware that slope height,
slope inclination or excavation depths should in no case exceed those specified in local, state or
federal safety regulations, e.g. OSHA Health and Safety Standards for Excavation, 29 CFR Part
1926, or successor regulations. Such regulations are strictly enforced and, if not followed, the
owner or the contractor could be liable for substantial penalties.

Site Preparation and Earthwork

All grading and site preparation should be observed by experienced personnel reporting to the
project Geotechnical Engineer. Field monitoring services are an essential continuation of prior
studies to confirm and correlate the findings and prior recommendations with the actual
subsurface conditions exposed during construction, and to confirm that suitable fill soils are
placed and properly compacted.

The site should be cleared of vegetation, debris, concrete, organic matter, abandoned utility lines,
contaminated soils (if any), and unsuitable material. Any existing fill encountered during site
preparation should be excavated to the depth of the fill and to a horizontal distance equal to the
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depth of excavation. A California Licensed Geotechnical Engineer should confirm the depth of
fill at the time of construction. As a minimum, the upper three feet below the existing or finished
surface should be over-excavated and recompacted to at least 90 percent relative compaction as
determined by ASTM D1557 at moisture contents 1 to 3 percent above optimum moisture. For
the shallow foundation alternative, a deeper excavation will be required, as described in the
Shallow Foundations section, above. The bottom of the excavation shall be inspected by the
Geotechnical Engineer to confirm competent soil is reached. The side slopes of shallow
excavations should be cut at a gradient no steeper than 1:1 (horizontal to vertical), while
excavations greater than 5 feet high should be cut to a gradient no steeper than 1%:l.
Excavations should not extend below an imaginary 1.5:1 inclined plane projecting below the
bottom edge of adjacent existing foundations and/or utilities unless properly shored or
specifically analyzed further. All excavations should be observed by a California Licensed
Geotechnical Engineer to confirm that all unsuitable material is removed from beneath the
planned construction prior to placing fill.

The bottom of all excavations should be lightly compacted and inspected by the Geotechnical
Engineer prior to the placement of any fill. Excavations below the final grade level should be
properly backfilled using approved fill material. The backfill and any additional fill should be
placed in loose lifts less than 8 inches thick, moisture conditioned to O to 4 percent above
optimum water content, and compactedto a minimum of 90 percent relative compaction in
accordance with ADTM D1557. Engineered fill should consist of soils with a maximum particle
size of 3 inches, at least 80 percent passing the %:-inch sieve and with an expansion index not
greater than 20. Fill materials should be free of construction debris, roots, organic matter,
rubble, contaminated soils, and any other unsuitable or deleterious material as determined by the
Geotechnical Engineer. Any imported fill material used shall be analyzed for acceptability by
the Geotechncial Engineer prior to importing if to the site for use as engineered fill.

A representative of the Geotechncial Engineer should observe all footing and slab subgrade
surfaces and confirm that the exposed materials are firm. If loose, spongy, soft or other
unacceptable materials, including undocumented fill, are encountered in the subgrade they
should be removed to firm materials as determined by the Geotechnical Engineer’s

representative and replaced with either concrete or compacted engineered fill.
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Utility Trenches

It is anticipated that the on-site soils will provide suitable support for underground utilities and
piping that may be installed. Any soft and/or unsuitable material encountered at the bottom of
excavations for such facilities should be removed and be replaced with an adequate bedding
material. A non-expansive granular material with a sand equivalent greater than 30 should be
used for bedding and shading of utilities.

On-site material should be suitable for backfill of utility and pipe trenches from one foot above
the top of the pipe to the final ground surface, provided the material is free of organic matter,
deleterious substances, and contamination. Trench backfill should be mechanically placed and
compacted in maximum 8-inch lifts to at least 90 percent of the maximum dry density as
determined by ASTM Test Method D 1557 (i.e. 90 percent relative compaction) at 1 to 2 percent
above optimum moisture content. Where trenches are placed beneath slabs or footings the
backfill shall satisfy the gradation and expansion index requirements of engineered fill (see “Site
Preparation and Earthwork™ section, above). Trenches in the footprint of the pavement shall be
backfilled and compacted to a minimum of 90 percent. Flooding or jetting for placement and
compaction of backfill is not recommended.

Limitations

It must be recognized that conclusions reached in this report are based on conditions, which exist
at the boring location and are assumed to exist over the entire site. In any subsoil investigation,
it is necessary to assume that the subsoil conditions between boring(s) do not change
significantly. The number of the borings, locations, and spacing are chosen in such a manner as
to decrease the possibility of undiscovered anomalies, while considering the nature of loading,
size, existing structures, and cost of the project. Note that the boring(s) were placed as close to
the location of the proposed structure(s) as possible. The boring locations are approximate and
surveying is beyond the scope of our work. Consequently, careful observations must be made
during construction to detect significant deviations of actual conditions throughout the
construction area from those inferred from the exploratory borings.

In the event that significant changes in design loads or structural characteristics are made,
AESCO should be retained to review our original design recommendations and their
applicability to the revised design plans. In this way, any required supplemental
recommendations can be made in a timely manner.
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Should any unusual conditions be encountered during construction, this office should be notified
immediately so that further investigations and supplemental recommendations can be made.
Geotechnical observations and testing should be provided on a continuous basis during grading,
excavation, and installation of the foundations. If parties other than AESCO are engaged to
provide geotechnical services during construction they will be required to assume the full
responsibility for the geotechnical phase of the project by adhering to the recommendations of

this report.

Analysis by:

Russell J. Scharlin, P.E., GE
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APPENDIX
SITE VICINITY PLAN
SITE PLAN
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APPENDIX
LOGS OF BORINGS B-1 through B-10
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LOG OF BORING NO. B - 1 AESCO
Project: Belment Plaza Pool Rebuild-Revitalization Location: 4000 East Clympic Plaza WATER: Encountered at 6 Fest
Long Beach, CA
Cllent: Harley Ellis Devereaux Logger: DRILLING:
Date: 04103114 Projact No. 20140185-C8050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS LABORATCRY DATA DESCRIPTION OF STRATUM
S0IL CEPTH Ne NOISTURE SRY UG | PLASTIC | PLASTCITY Uncoafned Comp. - CASSING DIRECT SHEAR EXPANSION
SYMBO, N T= CONTENT DEMSITY LUKITS uMTS INCEX S¥en 200 SIEVE | COBESION | ANGLE INDEX.
= % PeF % % % 8F % % PSF Deg
%
Q 52 6.1 Fit.L-Red-brown silty SAND {SM}, moist, 0.tppm
@il 3
N=2T 16 Gray-brown SAND (SP), medium denss, dry,
5 . coarse grained, 0.3 ppm
N=19 ,
13.9 107.1 1.2 Saturated below €', 0.2 ppm
7 P=0.5
& Gray-brown sandy SILT (ML), very soft, saturated
N=PUSH/ | 243 78.5
'y 10 1 0.2 ppm
| 1 13
c N=1 No sample recovery at 13"
L | 15
18
/ N=PUSH/ Brown silty CLAY (GL), very soft, saturated,
354
/ 20 18" ) 0.1 ppin
23
G 2 N=19 27.2 103.4 81.3 Very stiff at 23', 0.2 ppm
&
28
N=27 0.8 Increase in density at 28', 0.2 ppm
30
33
C N_: 303 98.6 Stiff, wlinterbedded gray sand at 35, 0.2 ppm
j 38 P=0.5
Gray SAND/silty SAND (SP/SM), dense, saturated,
0.6 ppm
38
N=40 15,2 8.6
40
43
N=28 184 Medium dense at 43", 0.2 ppm
45
43
" N=72 12.3 7.6 Very dense, coarse grained at 48', 0.3 ppm
5
Boring Terminated at 50 Feet
TUBE SAMPLE " Ground Watler Level ‘\7 Hydrostatic Ground Water Level N= SPT, BLOWSFT REMARKS:
AUGER SAMPLE T= THD BLOWS/FT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P= HAND PEN. TSF * Remolded Samples
t SPUT SPOON . 01 pp—PID READING
HO RECOVERY A =M oL 8P LRLLIUL ] e WI cL




LOG OF BCRING NO. B -3 AESCO
Project: Balmont Plaza Pool Rebuild-Revitalization Logation: 4000 East Qlympic Plaza WATER: Encountered at 7 Feet
Long Baach, CA
Client: Harley Ellis Devereaux Logger: DRILLING:
Date: 0410814 Project No. 20140185-CB050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS LABORATORY DATA DESCRIPTION OF STRATUM
SOM DEPTH = MOISTURE DRY LiQUD PLASTIC PLASTICITY Unconfined Comg. PASSING DIRECT SHEAR SXPANSICN
SYMBGL FT T2 CONTENT | CENSTTY [ LMTS | LTS INDEX Srsn | OSIEVE| COHESION | ANGLE INCEX
pe L3 E * % % T5€ % % PSF Oeg
!
l 164 FILL-Brown silty SAND (SM), moist, 0.0 ppm
3
N=33 14 Gray-brown SAND {SP), denss, dry, 0.1 ppm
5
N=21 3
c P=0.5 53 1024 4.9 Medium dense, moist at 5, 0.1 ppm
7 =0,
8 |Saturated below 7°
10 N=19 214 Mediwm grained at 8°, 0.1 ppm
Brown sandy CLAY (CL), very stiff, saturated
13
C N=17 15.9 1204 87.0 0.0 ppm
15
18
N=186 27.0 0.0 ppm
20
23
[ N=20 21.0 1131 : 0.0 ppm
25
28
30 N=27 2.9 £6.9 Increase in sand and density at 28', 0.1 ppm
33
N=18 : . .
C _ 28.7 96.8 Decrease in sand and density at 33, 0.1 ppm
35 P=2.5
Brown silty SAND (SM), medium dense, saturated,
0.1 ppm
: 38
e
A0S N=30 27.5 40,0
SR80 40
B b
MK
e
43
X
KA C N=28 265 | 1048 Dark gray at 43", 0.1 ppm
Petalels a5
R
%
X
: :: 48
0 N=44 18.2 21.2 Dense, increase in sand at 48', 0.0 ppm
5
TUBE SAMPLE V Ground Wites Level v Hydrastatic Ground Water Level N=SPT, BLOWSTT REMARKS:
AUGER SAMPLE. T2 THD BLOWSIFT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P= HAND PEN  TSF * Remolded Samples

SPUTSPOON
NORECOVERY BOSHOGHCSM 0kl L

... bippm=PiD REAOING,
s srisn o LT m




LOG OF BORING NO. B - 3 (continued) AESCO
Project: Belment Plaza Pool Rebuild-Revitalization Logation: 4000 East Olympic Plaza WATER: Encountered at 6 Feel
Long Beach, CA
Client: Haitey Ellis Deversaux Logger: DRILLING:
Date: 04/08/14 Praject No. 20140185-C8050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS LABORATORY DATA DESCRIPTION OF STRATUM
SO DEPTH N MOISTURE DRY LIGUD | PLASTC | PLASTICITY |  Untonfned Cop. | PASING | DIRECT SHEAR EXPANSION
SYNBOL ) i CONTENT | DENSITY | UMTS | LwaTs INCEX Swan | 20 HEVE | COMESION | ANGLE IMDEX
p= % PCF % % % T8F % % PSF Deg
|
| Dark gray silty SAND (SM), dense, saturated
1] B3
_ Medium dense, coarse grained, wlinterbedded
3RC 56 N=30 243 107.3 sandy clay at 53', 0.0 ppm
538 Brown-gray SAND/slity SAND (SP/SM), very dense,
saturated, 0.1 ppm
N=50 15.8 9.5
60
63
N=38 16.8 1207 10.0 Danse at 63", 0.0 ppm
65
68
. Dark gray sandy SILT (ML}, very stiff, saturated,
70 N=29 269 50.1 wiinterhedded sand, 0.0 ppm
1| 73
C N=30 19.1 113.2 Increase in sand at 73", 0.1 ppm
75
Dark gray SAND (SP), very dense, saturated
78
N=64 16.7 1.8
80
Boring Terminated at 80 Feet
TUBE SAMPLE v Ground Walet Livel v Hydrostats Ground Water Level H= SPT, BLOWSFT REMARKS:
AUGER SAMPLE T= THD,BLOWS/FT HNP: Non Plastic Materials
CALIFGRNIA MODIFIED SAMPLER £= HAND PEN_ TSF * Remolded Samples
SPUT SPOON . 0. ppm=PiD READING
HO RECOVERY Jitotatutatelot i1l OGN 3 LELId I me ¥ oL




LOG OF BORING NO. B -4 AESCO
Project: Belment Plaza Pool Rebuild-Revitalization Location: 4000 East Olympic Plaza WATER: Encountered at 9 Feet
Long Beach, CA
Client: Harley Ellis Devereaux Logger: DRILLING:
Date: 4103114 Project No. 20140185-Ca050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS f LABORATORY DATA DESCRIPTION OF STRATUM
soi DEFTH N MOISTURE CRY ucuty | PuasTIC | PLASTOMY | umenfnedComp | PassnG | OIRECT 8HEAR EXPANSION
SYMBOL n = CONTENT | DENSTY | LMTS | Uwis INCEX Svan | 20081EVE] CORESION | AMGLE INDEX
P= % PCE %* % % ISF % % BSF Deg
122 FILL-Brown silty SAND (SM}, moist, 0.1 ppm
2| 3
N=25 58 Light gray-brown SAND {SP), medium dense,
5 i maist, 0.2 ppm
N=15 6.4 108.7 5.9 Light gray-brown SAND/silty SAND {SP/SM),
7 P=0.5 : . ) medivm dense, moist, medium grained, 0.2 ppm
8
_ Coarse grained at 8', 0.2 ppm
10 N=23 158 Saturated below 8'
Brown sandy CLAY {CL), stiff, satruated
13
N=14 18.6 117.8 82.2 0.2 ppm
15
18
N=11 25.7 Wiseashells at 18, 0.2 ppm
20
23
N=18 228 107.8 0.1 ppm
25
28
N=29 19.0 75.7 Dark gray sandy SILT (ML), very stiff, saturated, 0.2
30 ppm
| | 33
Gc N-=14 26.4 996 Stiff, wiinterbedded sand at 33, 0.2 ppm
ag P=0.5 - : s wil , 0.2 pp
Boring Terminated at 35 Feet
H TUBE SAMPLE ¥ comawaniem T/ Fikostaie Groan Wt e = SPT_ BLOWSIFT REMARKS:
AUGER SAMPLE T= THDBLOWSFT NP: Non Plastic Materials
CALIFORNIA MGDIFIED SAMPLER. P HAND PEH TSF * Remotded Samples
SPUT SPOON . . © 4 pprv=£ID READING
NO RECOVEAY. R s NN ispism WA oo | ILITE s




LOG OF BORING NO. B -5 IAESCO
Project: Belmont Plaza Pool Rebuild-Revitatization Location: 4000 East Olympic Plaza IWATER: Encountered at 7 Feet
Long Beach, CA .
Client; Harley Ellis Devereaux Logger: DRILLING:
Date: Q408114 Project No. 20140185-CB050 Hollow Stem Auger with Crilling Mud
FIELD DATA TE878 LABCRATORY DATA DESCRIPTION OF STRATUM
B DEPTH N WOISTLRE pRY LGt | PLASTC | PLASTIGITY | UrconlazdComp. | PASSING | DIRECT ShEAR EAPANSION
SYMBOL )] I= CONTENT | DENSTY | LmTs | uwrs MGEX Sran | 20SEVE | COHESION | ANGLE INGEX
P= % PCF % % * TsF LY * PSF Ceg
2,
3 FILL-Brown silty SAND {SM), 0.3 ppm
Q 3
5 N=33 Gray-brown SAND (SP), dense, wet, 5.7 ppm
; =18 Medium dense, 4.3 ppm
8 Saturated below 7'
N=T Gray, loose, coarse grained, w/seashells at 8', 41.0
10 ppm
13
N=31 Dense, 59.0 ppm
15 ’
3 Gray silty SAND (M}, medium denses, saturated,
R wiinterbeddad silt, w/seashells, 16.5 ppm
& 18
N=20
Gray SAND {3P), mediurn dense, saturated, 0.7
ppm
N=11
Gray sandy SILT (ML), very stiff, saturated, 0.7
ppm
] 28
N=28
30
33
c N=31 G.Z2 ppm
35
Gray SAND (SP), dense, saturated, 0.5 ppm
38
N=34
40
43
N=34 0.2 ppm
45
48
N=31 0.6 ppm
50
TUBE SAMPLE V Ground Water Lewdl ‘\7‘ Hygrosiatic Ground Weter Level = SPT, BLOWSIFT REMARKS:
AUGER SAMPLE T= THD,BLOWS/FT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P HAND PEN TSF * Remelded Samples
SPLIT SPOGN 0. ppra=PID READING
NO RECOVERY M ORI PO 8L dme




LOG OF BORING NO. B - § (continued) AESCO
Project: Balmont Plaza Pool Rebuild-Revitalization Location: 4000 East Olympic Plaza 'WATER: Encountered at 6 Feet
Long Beach, CA
Client: Harley Ellis Devereaux Logger: DRILLING:
Date: 04/03114 Project No. 20140185-C8050 Hollow Stem Auger with Drilling Mud
FiELD DATA TESTS | LABCRATORY DATA DESCRIPTION OF STRATUM
soiL DEPTH e WOISTURE DRY LQUD | PLASTIC | PLASTICITY | ‘UncorfinsdComa | PASSING |  DIRECT SHEAR EXANSICH
STHBOL Fn T COMTENT | DENSTY | LMiS | wuMms SHEEX Sran | PRSIEVE | COHESION | ANGLE NOEX
[ % PCF % % % T3F % % PSF Sag
Gray SAND (8P}, dense, saturated
53
N=41 Coarse grained at 53, 0.6 ppm
55
58
N=27 Medium dense at 58', 0.2 ppm
60
63
N=38 Dense at 683', 0.1 ppm
68
68
N=31 0.3 ppm
70
73
N=50/3" Very dense at 73°, 0.1 ppm
75
78
N=50/6" 0.1 ppm
80
Boring Terminated at 80 Feat
TUBE SAMPLE v Growrd Water Level v Hytroslabe Geound Watar Level M= SPT, BLOWSFT REMARKS:
AUGER SAMPLE T= THD BLOWSFT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P= HAND PEN., TSF *Remclded Samples
SPLIT SPOONH 01 ppm=PID READING
KO RECOVERY. ORI - -}




LOG OF BORING NO.B -6 AESCO

Project: Beimont Plaza Pool Rebuild-Revitalization Location: 4000 East QOlympic Plaza WATER: Encountered at 7 Feet
L.ong Beach, CA

Client: Harley Ellis Davereaux Logger: DRILLING:
Date: 0410314 Project No. 20140135-.C8050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS LABORATORY DATA DESCRIPTION OF STRATUM
SOR TERTH Ne MCISTURE DRY UOUD | PLASTIC | PLASTICTY Unconfined Comp. PASSING DIRECT SHEAR EXPANSION
SYMBOL N = CGNTENT CENSITY LTS | UMTS INDEX Swain | 260 SIEVE| COMESION | ANGLE IHDEX
p= * BCF % % * TSF % % PSF leg
% 8.2 FILL-Brown silty SAND {SM}, moist, 0.1 ppm
3
_ Gray-brown SAND/silty SAND (SP/SM), medium
N=22 128 "
5 dense, moist, 0.1 ppm
N=18
7 P=0.5 12.6 111.4 6.4 4.1 ppm
8 Saturated below T
N=17 204 0.1 ppm
10
Brown sandy CLAY (CL),soft, saturated, 0.1 ppm
13
C N=4 21.9 1114 73.8
15
| 18
N=4 218 0.1 ppm
20
23
C| =23 218 107.8 Very stiff, 0.1 ppm
25
28
N=19 275 84.9 0.1 ppm
30
33
| N=17
C 29.9 99.1 0.1 ppm
/a 35 | P=10
syeles Gray-brown silty SAND ($M}, medium dense,
WRRRR saturated, 0.1 ppm
o | 38
I 0
N=26 2741 324
see 40
0%
43
x K
(3] C N=17 28.2 99.5 0.1 ppm
{ | 48
KAHLHN
X
%
2
g | 48
% 50 N=25 278 14.6 In¢rease in sand, 0.1 ppm
! TUBE SAMPLE ' Ground Water tevel v Hycraslatic Ground Wale Level N=SPT, BLOWSTFT "REMARKS:
AUGER SAMPLE T= THE.BLOWSFT NP: Non Plastic Materials
CALFORNIA MOOIFIED SAMPLER P= HAND PEN.TSF “ Remolded Samples
SPLIT SPOON . . 0.1 ppm=PID READING
NO RECOVERY QLRI 514 SPisM  SAAIAA G o




LOG OF BORING NOQ. B - 6 {continued)

AESCO

Project: Belrmont Plaza Pool Rebuild-Revitalization Location: 4000 East Olympic Plaza WATER: Encountered at & Feet
Long Beach, CA
Cllent: Harley Ellis Devereaux Logger: DRILUNG:
Date: 04/03/14 Project No. 20140185-C8050 Holiow Stem Auges with Drilling Mud
FIELD GATA TESTS LABCRATORY DATA DESCRIPTION OF STRATUM
S0IL DEFTH Ne WOISTURE DRY LGUD | PLASTIC | PLASTICTTY | ‘UnconfredComp | PassivG | CIRECT SHEAR EAPANSICN
SYMBOL @] T= CONTENT | DENSTY | uMTs | uhais NDEX Skan | MOSEVE{ COMESON | ANGLE NDEX
P= % PCF % % % TSF % % PSF Cag
u:-
959 Gray-brown silty SAND (SM}, medium dense,
e salurated
;: 1| 53
% " : .
! R N=30 204 110.4 g:arse grained, w/interbedded brown clay at 53,
00X 55 1 ppM
Sattite!m
Setetels
Tty
ohses £
S
N=24 16.7 13.4 Gray at 58', 0.1 ppm
statelated 60
Ml A
QN
e 63
%y c N:—-29 218 108.3 Gray-brown, wfinterbedded brown clay at 63, .1
B | a5 | Pe20 ppm
M
68
%
N=42 20.1 41.7 Gray, dense, 0.1 ppm
/N 70
.k. | | 73
stetes Ci 75 N=50/8" 217 115.7 Brown, very dense, coarse grained at 73, 0.1 ppm
i Gray SAMND/silty SAND (SP/SM), very dense, 0.1
Ppm
78
N=50/8" 14.5 11.5
80
Boring Terminated at 80 Feat
TUBE SAMPLE _v Ground Watef Leval v Hyorostitic Ground Water Level N=SPT. BLOWSTT REMARKS:
AUGER SAMPLE T= THO BLOWSFT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P= HAND PEN..TSF *Remolded Samples
SPUIT SPOON 0.1 ppmaPID READIHG
NO REGOVERY R M




LOG OF BORING NO. B -7 AESCO
Project: Belmont Plaza Pool Rebultd-Revitalization Location: 4000 East Olympic Piaza WATER: Encountr.red at 5 Feet
Long Beach, CA
Client: Harley Ellis Devereaux Logger: DRILLING:
Date: 04/03/14 Project No. 20140185-C8050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS LAEZORATORY DATA DESCRIPTION OF STRATUM
saiL DEPTH M= WOISTURE oRy UGWD | PLASTIC | PUASTICTTY | UncofredComp | PASSING | LIRECT SHEAR EXPANSION
SYMBOL {FT} T= COWTENT BEHSITY UMTS LUMTS IHDEX Syan X0 BIEVE | COHESICN | ANGLE IKDEX
pe % POF % % % T6F % % PSF Deg
%
E 101 FILL-Brown silty SAND {$M}, moist, wigravel,
: R 0.1 ppm
3
Z
/ 5 N=8 14.0 40.2 Brown clayay SAND (SC), loose, moist, 0.1 ppm
e N=13 213 102.9 5.0 Brown silty SAND (SM), medium dense, saturatad,
K 7 P=1.0 0.1 ppm
8
N=15 239 48 Gray SAND (SP), medium dense, saturated,
10 0.1 ppm
Gray SAND/silty SAND (SP/SM), medium denss,
saturated, coarse grained, 0.4 ppm
13
18 N=26 25.4 99.0 Wiorganics at 13
Gray SAND (SP), medium dense, saturated, 0.1
ppm
18
N=2¢ 22.7
20
Gray sitty SAND (SM), medium dense, saturated
23
X0l N=11 249 | 1036 .5 0.0 ppm
SR 25 P=0.5
sl
~I II
G
20 28
X N=19 2185 Wiseashells and interbedded sandy clay at 28', 0.1
0 a0 ppmt
AN
0 .| 33
[+ 3 N=31 22,7 108.2 24.9 Dark gray, dense at 33, 0.1 ppm
&
Boring Terminated at 35 Feet
TUBE SAMPLE v Ground YWaler Lewel v Hydcorslabic Giound Yater Level M= SPT, BLOWSFT REMARKS:
AUGER SAMPLE T= THD.BLOWSFT NP: Non Plastic Materials
GALIFORKLA MODIFIED SAMPLER Px HAMD PEN.TSF * Remolded Samples
SPLIT SFOON .
NORECOVERY RABER M UAIIAS




LOG OF BORING NO. B -8 AESCO
Project: Beimont Piaza Poal Rebuild-Revitalization Location: 4000 East Qlympic Plaza WATER: Encountered at § Feet
Long Beach, CA
Client: Harley Ellis Devereaux Logger: DRILLING:
Date: 04/04/14 Project Ne. 20140185-C805¢. Hellow Stem Auger with Dritling Mud
FIELD DATA TESTS LABC ATCRY DATA DESCGRIPTION OF STRATUM
ES BEFTH N WOISTURE DRY Lawp | FASTC | PLASTEMY | UnconSedComp. | PassMG |  OWRECTSHEAR EXPANSION
SYMAOL 1 T= CCHTENT DENSITY UMITS uwirs MOEX Sran 200 S.EVE | COHESION | ANGLE INCEX
P= % PCE % % % 57 % % P&F Deg
8.2 FILL-Brown silty SAND ($M), moist, 0.1 ppm
3
N=26 5.8 Gray-brown SAND (SP}, medium dense, moist, 0.1
5 ppm
N=18 11.5 104.7 1.3 Gray at §', 0. 1ppm
7
8
10 N=20 233 Gray-brown at 8, 0.1 ppm
Gray SAND/silty SAND (SPISM), loose, saiurated,
0.1 ppm
13
N0 L g4 | es7 97
15 P=0.5
18
N=17 2214 Hedium dense at 18, 0.1 ppm
20
23
ri=9 26.0 103.% Loose, w/seashalls at 23, 0.1 ppm
25 P=0.5
Brown sandy SILT (ML), stiff, saturated, 0.0 ppm
28
X N=12 23.2 58.7
30
Gray SAND/silty SAND (SP/SM), medium
dense,saturated, 0.1 ppm
33
N=189 241 105.9 8.4
35
Boring Terminated at 35 Feet
TUBE SAMPLE v Ground Waier Level v Hydrostatic Ground Walar Lavel N= SPT. BLOWSFT REMARKS.
AUGER $SAMPLE T= THD,BLOWSFT NP: Non Plastic Materials
CALIFORNLUA MODIFIED SAMPLER P= HAND PEN.TEF *Remelded Samples
SPLIT SPOCH . 0.1 ppm=P10 READING
RO RECOVERY ‘QQQQQQRSM 2 8P sseem L JLLL ML




LOG OF BORING NO. B -9

AESCO

Project: Belmont Plaza Pool Rebuild-Revitalization Location: 4000 East Qiympic Plaza WATER: Encountered a1 7 Feet
Long Beach, CA
Client: Harley Ellis Devereaux Legger: DRILLING:
Date: 04/08/14 Project No. 20140185-C8050 Hollow Stem Auger with Drilling Mud
FIELD DATA TESTS LABORATQRY DATA DESCRIPTION OF STRATUM
S0 0EPTH N MCISTURE SRY UGUD | PLASTC | PLASTICTY |  Unconfned Comp. | PASSING | GIRECT SHEAR EXPARSION
STMBOL (&1 T= CCHTERT DENSITY LIMTS LIMITS RCEX Sran 200 EVE | COHESON | AMGLE h INDEX
Pu # PCE % * % TSF % % PSF Deg
>
A
FILL-Brown silty SAND {5M), 0.1 ppm
3
N=12 NATIVE-Gray-brown silty SAND (SM), medium
5 dense, 0.1 ppm
N=23 Gray SAND (SP), medium dense, wet, 0.1 ppm
7
8 Saturated below 7'
N=19 Gray-brown, 0,1 ppm
10
13
N=15 Gray, wisome Interbedded gray silt, saturated, 0.0
15 ppm
Brown silty SAND (SM), medium dense, saturated,
4.1 ppm
XX
18
R N=14
20
Dark gray sandy SILT (ML), stiff, saturaled, 0.1
ppm
Ll 23
[+ N=10
25
28
o N=15 Brown slity SAND (SM), medium dense, saturated,
Telaleles 30 0.0 ppm
KX
FLM
adedatelel
adetelede!
B | s
c N=23 Gray, 0.1 ppm
35
Gray SAND (SP), dense,saturated, coarse grained,
0.0 ppm
38
N=37
40
43
N=39 Dark gray, 0.0 ppm
45
48
N=40 0.0 ppm
50
TUBE SAMPLE v Ground Walar Leval N/ Hidrastatio Glound Watet Level N= SPT, BLOWSFT REMARKS:
AUGER SAMPLE v T= THD BLOWS.FT NP: Non Plastic Materials
G| cAUFORNW MODIFIED SAMPLER P= HAND PEN_TSF * Remolded Samples
SPLIT SPOON 0.1 ppm=PiD READING
O RECOVERY ettt te e L) ORODRE - 4 EINEAREE




LOG OF BORING MO. B - 9 (continued) AESCQO
Praject; Belmont Plaza Pool Rebuild-Revitalization Location: 4000 East Olympic Plaza WATER: Encountered at § Feat
Long Beach, CA
Client: Harley Ellis Davereaux Logger: DRILLING:
Date: C4/03/14 Project No. 20140185-CBOSD Hollow Stern Auger with Drilling Mud
FIELD DATA TESTS LABCRATORY DATA DESCRIPTION OF STRATUM
SO DEPTH b= HOISTURE DRY Loud | PLashc | PLASTICTY Unconfined Coma PASSING DIRECT SHEAR EXPANSION
SYMBOL ] T= comrent | oEwsITY | uwTts | wwars IROEX Staa | 20SEVE| COHESION | ANGLE INDEX
P= % 3 * 5 % 5 % % PEF Oty
Gray SAND (SP), dense, saturated, coarse grained
N=32
N=28 Wiinterbedded gray silt at §8', 0.1 ppm
N=50/4" Very dense at 63", 0.1 ppm
N=56
N=20 Medium dense at 73
N=68 Very dense at 78'
Boring Terminated at 80 Feet
TUBE SAMPLE v Ground Water Level ‘\7 fiydroskatic Ground Water Leved H= SPT, BLOWSFT REMARKS:
AUGER SAMPLE T= THOBLOVSFT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P=HAND PEN TSF * Remelded Samples
SPLIT SPOOH 0.1 pom=PID READING
NORECOVERY  =i+-i-0-00e SP




LOG OF BORING NO. B - 10 iAESCO
Preject; Belmeont Plaza Pocl Rebuild-Revitalization Location: 4000 East Qlympic Plaza EWATER: Encountered at 4 Feet
Leng Beach, CA
Client: Harley Ellis Deversaux Logger: DRILLING:
Date: 04/03114 Project No. 20140185-C8050 Hollow Stern Auger with Drilling Mud
FIELD DATA TESTS LAEQRATORY DATA DESCRIPTION OF STRATUM
SO DEPTH N WOISTURE oRY LCUID | PLASTIC | PLASTICTTY | Uncodfnsolomp. | PASSING | DIRECT SHEAR EXPANSON
SYMBOL (@] ] CONTENT | DEMSITY LTS | s IRDEX Shmn | 200 SiEVE | COHESION | ANGLE IGEX
P= % 4F % % % T8 % % PEF Deg
’, >
oty
R0 10.7 FILL-Brown silty SAND (SM}, moist, 0.0 ppm
: 3
_ Gray-brown SAND/slity SAND {SP/SM), maedium
=25 9.9 d
5 ense, saturated, 0.1 ppm
N=19 8.9 a7.9 22 g:‘ray-brown SAND (SP), medium dense, saturated,
7 .1 ppm
[}
N=23 21.2 0.1 ppm
10
13
f“ 17.9 113.9 0.6 Gray, coarse grained at 13', 0.1 ppm
15 P=1.0
18
N=18 18.9 6.1 ppm
2\ oo oy
Gray-brown sandy SILT {ML), stiff, saturaied, 6.4
ppm
| 23
c =10 27.4 1.3
25 P=0.5
28
b . -
N=15 187 228 ?;ay silly SAND {SM), medium dense, salurated,
¥i%et, 30 -1 ppm
X
e
3
% | | 33
C| N=18 28.7 15.2 0.1 ppm
35
Boring Terminated at 35 Feet
TUBE SAMPLE v Gaound ‘Water Level 7 Hydrostabic G-ound Walet Level M= SPT, BLOWS/FT REMARKS:
AUGER SAMPLE T= THO.ALOWSFT NP: Non Plastic Materials
CALIFORNIA MODIFIED SAMPLER P= WAND PEN,TSF * Remolded Samples
SPLIT SPGON . 0.1 ppm<PID READING
NO RECOVERY ferarstatetetet L) i SPISM 5P T m
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4/24/2014 Design Maps Summary Report

ZUSGS Design Maps Summary Report
User-Specified Input

Report Title Belmont Plaza Pool Rebuild-Revitalization
Thu April 24, 2014 22:41:14 UTC

Building Code Reference Document 2012 International Building Code
{which utilizes USGS hazard data available in 2008)

Site Coordinates 33.7593°N, 118.1449°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III
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LONG BEACH !
HARBOR f

B mapquest P! '\ e20141 Tia
USGS—-Provided Output

Ss
S,

1,561 g Sus= 1.561g S,
0.582 g S,.= 0.873g Sp.

1.041 g
0.582 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted} and
deterministic ground motions in the direction of maximum horizontal response, please return to the application
and select the 2009 NEHRP” building code reference document.

MCE, Response Spectrum Design Response Spectrum

Sa(qgl
Sa(g)

0.00 + t t } t t t f + | 0.00 t } } } t ; + } } {
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

Period, T {sec) Period, T (sec)

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied,
as to the accuracy of the data contained therein. This tool is not a suhstitute for technical subject-matter

http:/fehp3-earthq uake. wr.usg s.govdesig nmaps/us/summary.phpPtemplate=minimal &latitude=33,7583&longitude=-118.14498siteclass=3&riskcategory=08edit... .



42412014 Design Maps Summary Report
knowledge.

htip://ehp3-earthq uake.wr.usgs.govdesignmaps/us/summary,php Hempl ate=minimal Slatitude=33.75693&longitude=-118.14488siteclass=3&riskcateg ory=08editi...  2/2



TEST.OUT

dkdedtedhddendhhhh kb dk

”* ”*
* EQFAULT *
* *
* version 3.00 *
% *
HEEXERERAERERERRRARRRAEERRARR

DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 20140185-C8050
DATE: 04-24-2014

JOB NAME: Belmont Plaza Pool Rebuild
CALCULATION NAME: Test Run Analysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT
SITE COORDINATES:

SITE LATITUDE: 33.7593

SITE LONGITUDE: 118.1449
SEARCH RADIUS: 62.1 mi

ATTENUATION RELATION: 14) Campbell & Bozorgnia (1997 Rev.) - Alluvium

UNCERTAINTY (M=Median, S=Sigma): M Number of Sigmas: 0.0
DISTANCE MEASURE: cdist

SCOND: 0

Basement Depth: 5.00 km Campbell ssR: 0 Campbell SHR: O

COMPUTE PEAK HORIZONTAL ACCELERATION

FAULT-DATA FILE USED: CDMGFLTE.DAT

MINIMUM DEPTH VALUE (km): 3.0

Page 1



TEST.OUT

Page 1
ESTIMATED MAX. EARTHQUAKE EVENT
APPROXIMATE |------=-——————m o~
ABBREVIATED DISTANCE MAXIMUM PEAX EST. SITE
FAULT NAME mi Ckm) EARTHQUAKE SITE INTENSITY
MAG. (MW) ACCEL., g |MOD.MERC.
NEWPORT-INGLEWOOD (L.A.Basin) 2.4( 3.8) 6.9 0.482 X
COMPTON THRUST 3.4¢( 5.4) 6.8 0.598 X
PALOS VERDES 6.6( 10.7) 7.1 0.388 X
ELYSIAN PARK THRUST 13.7( 22.1) 6.7 0.205 VIII
WHITTIER 17.4( 28.0) 6.8 0.149 VIII
NEWPORT-INGLEWOOD (Offshore) 17.7(C 28.5) 6.9 0.158 VIII
SAN JOSE 24.9( 40.1) 6.5 0.083 VII
RAYMOND 25.9(C 41.7) 6.5 0.079 VII
HOLLYWOOD 26.1(C 42.0) 6.4 0.072 VII
CHINO-CENTRAL AVE, (Elsinore) 27.0C 43.4) 6.7 0.087 VII
VERDUGO 27.3( 44.0) 6.7 0.085 VII
SANTA MONICA 27.5(C 44.2) 6.6 0.078 VII
MALIBU COAST 29.5( 47.4) 6.7 0.077 VII
ELSINORE-GLEN IVY 30.0( 48.2) 6.8 0.078 VII
SIERRA MADRE 31.1¢ 50.0) 7.0 0.090 VII
CLAMSHELL-SAWPIT 31.4( 50.5) 6.5 0.060 VI
NORTHRIDGE (E. 0ak Ridge) 35.5( 57.2) 6.9 0.069 VI
CUCAMONGA 35.6( 57.3) 7.0 0.075 VII
CORONADO BANK 36.2( 58.2) 7.4 0.102 VII
ANACAPA-DUME 36.7( 59.0) 7.3 0.090 VII
SIERRA MADRE (San Fernando) 38.7( 62.3) 6.7 0.053 VI
SAN GABRIEL 39.4( 63.4) 7.0 0.066 vi
SANTA SUSANA 45.1( 72.6) 6.6 0.039 Vv
ELSINORE-TEMECULA 46.5( 74.9) 6.8 0.044 vI
HOLSER 49.3¢ 79.4) 6.5 0.032 v
SAN JACINTO-SAN BERNARDINO 49.7( 80.0) 6.7 0.037 A
SAN ANDREAS - Mojave 50.0¢C 80.4) 7.1 0.053 VI
SAN ANDREAS - 1857 Rupture 50.0( 80.4) 7-8 0.096 VII
SAN ANDREAS - San Bernardino 51.9( 83.5) 7.3 0.060 VI
SAN ANDREAS - Southern 51.9¢ 83.5) 7.4 0.065 VI
SIMI-SANTA ROSA 53.1( 85.5) 6.7 0.034 v
0AK RIDGE (Onshore) 53.2( 85.6) 6.9 0.039 v
CLEGHORN 54.6( 87.9) 6.5 0.028 v
SAN JACINTO-SAN JACINTO VALLEY 55.1( 88.7) 6.9 0.039 %
SAN CAYETANO 59.8( 96.2) 6.8 0.031 \Y
ROSE CANYON 60.0( 96.6) 6.9 0.035 \Y
AT E R R R A AT E N E R AR R A AR R AN R T AT kR R e R R R R A R A A A A R AR A AR AR AR AR AN

Page 2



TEST.OUT

-END OF SEARCH- 36 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

THE NEWPORT-INGLEWOOD (L.A.Basin) FAULT IS CLOSEST TO THE SITE.
IT IS ABOUT 2.4 MILES (3.8 km) AwAY.

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.5982 g

Page 3



CALIFORNIA FAULT MAP

Belmont Plaza Pool Rebuild
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Associated Laboratories
806 N. Batavia - Orange, CA 92868

Tel (714)771-6900 Fax (714)538-1209
www.associatediabs.com
info@associatedlabs.com

Chent: AESCO Technologies iab Requesl: 339200
Address: 17782 Georgetown Lane Report Date:  04/23/2014
Huntington Beach, CA 92647 Date Received: 04/08/2014
Client 1D: 9650
Attn: Debra Perez

Comments: Harley Ellis
#20140185-C8480
4000 Olympic Plaza, Long Beach, CA

This laboratory request covers the following listed samples which were analyzed for the parameters indicated on the
attached Analytical Result Report. All analyses were conducted using the appropriate methods. Methods accredited by
NELAC are indicated on the report. This cover letter is an integral part of the final report.

Sample#  Clienf Sample ID
339200-001 B-6 Water
339200-002 B-3 Water
339200-003 B-5 Waler
339200-004 B-9 Water
338200-005 B-6 5-7' Sample A.B
339200-006 B-5 13-15' Sample AB
339200-007 B-95-7'Sample AB
339200-008 B-3 5-7" Sample AB
339200-009 B-55-7' Sample AB

Thank you for the opportunity 1o be of service to your company. Please feel free to call if there are any questions
regarding this report or if we can be of further service.

ASSOCIATED LABORATORIES by,
ng

Nina Prasad
President

NOTE: Unless notified in writing , all samples will be discarded by appropriate disposal protocol 45 days from date reported.

The reports of the Associated Laborateries are confidential property of our clients and TESTING & CONSULTING
may not be reproduced or used for publication in part or in full without our written
permission. This is for the mulual protection of the public, our clients, and ourselves.

14139-01 Lab Request 339200, Page 1 of 29

Chemical
Microbiologica!
Environmental



‘Matrix: Water . - T ‘Chent:-AESCO Technologies - Collector; :Client
Sampled: 04/09/2014 15:15 Site:. : L

Sample #: 339200001 . Glient Sample #: B+6 Water

' Sample'Typé';

Analyte Result DF RDL Units  Analyzed By Notes
Method: EPA BO15 NELAC Prep Method: EPA 3535A QCBatchlD: QC1145584

TPHGasofine — ND 1 020 mgll 04111714 If

TPHDessl ~ ~ 0 ND M 01 mgl 04114

TPHMotorod Nt 03 moll0antna gt

Analyte % Recovery Limits Notes
__Lr{gcontane (SUR} 80 60-140
ASSOCIATED LABORATORIES Analytical Resulls Report ',‘j

14135-01 Lab Request 339200, Page 2 of 20 ’ i \

b’



Matrix: Watér .
04409/2014 15415
#: 339200-00

Client: AESCO
o Site:
Client Sample # B-3 Water

' Sample Type:

Collectot:

Clignt:

Analyte Result DF RDL Units  Analyzed By Notes
Wethod: EPA 8015 WNELAC Prep Method: EPA 3535A QCBatchlD: QC1145584

TPH Gasoline N 02 mgl o D4ana o
TPHDesel L Nt 0 mgl o 04dana g
TPHMotor Ol L oND A 08 mal  04ad M

Analyte % Recovery Lirnits Notes

Triacontane (SUR) o 135 60-140

ASSOCIATED LABORATORIES Analytical Results Report

141381

Lab Request 339200, Page 3 of 29




7 Matrix;Water _
‘Sampled: :04/09/2014 15:15
Sample #:339200-003 -

Client; “AESCO Téghnologies

.;'::_S'-lz“mpl.e"Type': '

= Caligctor: Client

Result DF

Units  Analyzed By

Notes

Analyte RDL
Method: EPA 8015 NELAC Prep Method: EPA 3535A QCBatchiD: QC1145584
TPH Gasoline 1 mg/L 04111114 Ivt
TPHDesel 1 mgll T 04114 Iyt
TPHMotoroil . i 03 mgl  0dina g S
Analyte % Recovery Limits Notes
Triacontane (SUR) 140 60-140

ASSOCIATED LABORATORIES

Analylical Results Report

1413901
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U Matrbe Water: ¢
Sampled: 04/09/201415:16

Sample #: 339200:0 Client Sample #: B-9 Water

" Client: AESCO Technologies & “TCollector: Client

Analyte Resuit DF RDL. Units Analyzed By Notes
Method: EPA 8015 NELAC Prep Method: EPA 3535A QCBatchiD: QC1145584

JPH Gascline o .. ND. P02 mgh 0414 e

TPHDiesel . SR B 01~ mgl = 04n1na g

TPHMotorot ~  ND 1 03 mgl o414 gt ,

Analyte % Recovery Limits Notes

. Triaconfane (SUR} ) B 135 60-740 L

ASSOCIATED LABORATORIES Analytical Results Report o r;;

14138-01 Lab Request 339200, Page 5 of 29 b
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Matrix: "Solid

Sampled; 04/09/2014 15
Samp]e# 3392 Qﬁg 5

C[lent AESCC Technologles
Slte
Client Sample # BB 5—7 S a pIeA B

" iCollector; Client - =

Analyte

Resu[t DF RDL

Units

Analyzed By

Notes

Method: EPA 418,1 NELAC

Prep Method: Method

QCBatchlD: QC1145660

Total Recoverable Petraleum Hydrocarbons 2 110

_mgiKg

_oansna

thun

Method: ERPAB010 NELAC

Prep Method EPA 30508

QCBatcth QC‘] 1 45553

‘Anhmony

Arsenic

Barium

Berglium
Cadmium
Chromiumn o
Cobalt

Copper

Lead

ND
2 s
130
" ND

ND
5.20°
224
5,68

P

-l

) 2 15
) " ND 1

S
i

g
R

HUEFE G NP DG RN I UG S ML S GV RN I G| (Y
-

04111114

0411114
04H1H4
0414

T04/11714
o414
SPea T

wyu

et w
Lmna
041114

o ww
nanina

Mothod: EPA 7471 NELAC

Pi’ep Method EPA 747‘!A

QCBatcth Qc1 1 45564

Mercury N

N

oamng

wei

Method: EPABOTE FELAC

Prep Method: EPA 3545

QCBatchlD: QC1145560

TPHGasaline
TPHDiesel

ND 1 3

zos 1 meiKg
s 1. ... 5. m

04/11/14

i
ains

It
o

Analvte
Triacontane (SUR)

% Recoveu Limits
138 60-140

Method: EPA 8260 #ELAC

Prep Method: EPA 5035

QCBatchiD: QC1145577

1,1,1,2- Tetrachloroethane____ R

'1 1 ,1-Tnchloroetha

135 Trimethylbenzene

43 Dichloropropane

22 Dicnforopropane

2-Butanone (MEK)

2-Chioroethyl Vinyl Ether -
ASSOCIATED LABORATORIES

N
ND

oo oitloiaoiaigio

=
[}
SR TUCTIC BRI JUR TUC TR SURUUE SR TR S
fotoior ol oo o ond

Analytical Results Report
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ugIKg

- ".“juglKg

ug/kg

7 :VugIKg
S ug’Kg e
Q{KQ o

uglKg

__uglKg

B

Lab Request 339200, Page 6 of 29

| bantond
Carfotia

“o4itord
T pdricH4d
T odriona
T 041014
Toamons
04/10M14
‘QaHoM4

nicollez
nicollez
nicollez

e e
i e
o e
“nicollez

nicollez

4 nicollez

- 04110114 " nicollez
04110114 ni

0aMO/4
04r10114

" 04/10M4

- 04riora

“garona
Danone

7nacoilezr o

nicollez
nicollez

nlcollez

nicotlez

nicollez

’
,,
’

[




Matyixi Solid
mp’led 04109/2014 15:1.
S_mple# 39209-00 ;

Collector:.:

Sample Type

Analyte

RDL

m anrd p-thene .
Me hylene chloride

Sec-buty

+Butyl alcohol (TBA S
Tert-amylmethylether(TAME}_ o

2-Chlorotoluene
4-Chlorotoluene
4] lsopropyltoluene

‘Acatone

Allyl Chlonde

Benzene

Bromobenzene
Bromochloromeihane R
Bror loromethane o
Bromaform N
Bromomethane

‘Carbon Tetrachloﬂde o

Chlorobenzene o
Ch[aredlbr_amomethane

dis-1,2-Dichiorosthene " T T ND
cis-i 3dichloropropene - ND
dsiddicnloro2owtene

‘Hexachlorobutadiene

Isopropylbenzens .f...j.'_f'__'ff__f T

Styrene

Tert-butylbenzene 7

Tetrachloroethene e e
Tolue o
trans-1, 2-dlchloroethene T
Tran i

TJrichtoroathepre
Trichloroﬂuorom_t_a}hane o
Vinyl Chloride

Kylones (Total)

ASSOCIATED LABORATORIES

y-Zpentenone (WIBK) T ND Tt

dichloropropene
lraﬂs~1 4- dlchloro 2~butene

S
bl
T
“y
S
S
S
R
oy
i
N
o
e
g
g
g
- ND

B S O e N e N

Analytical Results Report

S
5

viaiaaooeaonioaooaoeno oiao oo

oo eeoaiaoioad o

_Units

Notes

ug/Kg
ugiKe”
‘ugla
TugiKg
ugiKg
' 'ugIKg

 ugikg

_ugKg 0410114
0411014
"~ 40H4
" B4T0Ha
" bayiona”
“Gaiora
GdHeHE
" G4i0HA

oanona;
04110114

 04nona.
_0anon4
04/10M4

banona
04/10M14

04/10/14

. gandha

0410714 ¢
| oantaia
0410114

0471014

04/10M4

04/10/14

__ 0ar0R4
. oanora
04ri04

14139-01
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o4rtora”
" oanoria
0ariona

nicollez

nicollez

‘nicollez

nicollez
nicotlez

" nicollez
nicollez
nicollez

nicollez
nicoliez
nicoliez

nicollez
nicollez
nicollez

nicoliez

nicoilez

nicoller T
R e
TP
R e
mnico!lez T

o
T 041014

0411014
" odrond”

‘nicollez

nicoliez

" nicollez
nicollez

nicallez

nicollez

nicollez
nicollez
nicollez”

Cnicollez
icollez

nicollez
T
g
RO R

" 04n0n4

nicollez

nicollez




Matrixi Solid:.”
Sampled: 04/09/20

~ Collector; Clien

Sample #: 330200:005 ~  ClientSample #: B85 - Sample-Type: .
Analyte Result DF RDL Units  Analyzed By Notes
Analyte % Recovery Limits Notes
1,2-Dichlorosthane-d4 (SUR) 103 70-145
4-Bromofluorobenzene {SUR) 104 70-145
Dibromodifiucromethana (SUR) 103 70-145
Tolvene-dB (SUR} 104 70-145
Method: EPA 9045 WNELAC Prep Method: Methed QCBatchiD:
pH 9.02 1 Q4a/16/14 mimegaly
Temperature °C) 248 R “Usgt 0aM6M4 mmegaly

ASSOCIATED LABORATORIES

Analytical Results Report

14139-01
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Matrix: “Solid ‘Client; AESCO Technologies e Collector: Client:
- Sampled;: 04/09/2014 1515 i Siter ' L 4
: 3 39200- 06 * Client Sample# B—51315' SampIeAB

Analyte Result DF RDL Units Analyzed By Notes

Method: EPA 4181 VELAC Prep Method: Method QCBatchiD: QC1145660

Total Recoverable Petroeum Hydrocarbons _ 28 i o 10 mglKg 04!15!14 lhun

Method: EPA 6010 NELAC Prep Method EPA 30508 QCBatchID QC1 145553

Anllmony ND ma/kg 04111114 wyu

Barium T T T T T a7A TmglKg T 04MAM4 wyu

Beiiom T T N v TmgiKg T 04A1A4 wyu

Cadmium TmgiKe  04ritAT wyu

Chromium R mgﬁ(g’” 011144 wy

Cobalt 65 maiKg 0411M4  wyu

Copper T B mgIKg' T 044wy

Lead T 04iiH4 T wyu

Nl T s iAo
Selenium 0414w

S e B R .
i e e

Vanadium - oawidCww
Zne _0amtna

il il - o s i

Method: EPA 7471 NELAG Prop Method: EPA 7471A QCBatchiD: OC1145564

Mercuy . L NO % 014 malkg  oamid el

Method: EF‘A 801 5 “NELAC Prep Méthod: EPA 3545 QCBatchID QC‘l 145550

N0 3 moKg  O4fi14 it

CagT T T AT TTmgig  Oaii4 i

TF ol 8T 5 mgKg o044t
Analyte % Reoove[y Limile Note§
Triacomtane (SUR} 135 60-140

Method: EPAB260 NWELAC Prep Method: EPA 5035 QCBatchiD: QC1145577

1,1,1,2-Tetrachloroethane ND ug/iKg 04110114 mco!lez

,1 i 1-Tnchloroelhane et += S e A oHe e e
“Nb
Wb
1,1—D|chloroethané s B
{1 Dichircelhene s e e
1 e chhlompropene R
N

Tuglkg 04Mo
TuglKg 04/10H4 Tnicollez T
ke oo

TugKe  04/10/14
Tuafg  odrona
“ugikg | 04M0M4  nicol
"UgiKg 041014  nicoliez
“Tugig T 04/10M4  nicoller
Tlgikg T 04r0f4  nicollez
‘ugiKg 041014 nicollez

“uglkg 04fi0M14  nicollez

TugiKg' 04/10/M4 nicollez
“ugikg 0414 nicollez
Tugikg T 04M10M4  nicollez
TUgiKg 0471014 nicollez
“uaiKg 04M0M4  nicollez

" ughkg 04/1014 nicollez T
e oaMOe ol
mugIKg' 704/10”4 'nlco'llez oo
2Butanone (MEK) T T D T8 Tuglkg T 04MOM4  nicoliez

-2 Ch!oroethyl\fnyl Elher Ty o ND - 5 m'ugIKg“ 04”0”4 mcollez T

ASSOCIATED LABORATORIES _ Analtca Resuls Regort /-\ |

Dmhlorcpropane ND
ichiorobenzene T T U ND

T
LT IRT L IR TR D HEE B T Y T B TR B R TR TR EE R TR

[ N R e SR N T e L T T e LI P

14135-01 Lab Request 339200, Page 9 of 29




Sample"‘l_';pe:

Coliéctor: Ciient

Analyte

_Units

Analyzed By

2-Chigrotoluene

4-Chiorotoluene

4-lsopropyltoiuene
4Methyl-2-pentanone (MIBK)
ot
Aillyi"‘(ﬁ”riiéﬁdé R
Benzene B
Bromobenzene

Nbuylbenzene
N-propylbenzene
o-Xylene

Tetrachloroethene
e
trans-1,2-dichlorcethene

trans-1 3-dichloropropene

_t"r'ans-
Trichloroethene
Trichloroftuoromethane

Vinyl Chioride
Xylenes (Total)

ASSOCIATED LABORATORIES

Sl
'ND
ND
gy
ND

" ND
"ND
“ND
" ND

e
5

Sne

s

14-d|chloro-2-butene e

ND

ND

ND
ND
ND

s Al sl sl el alalal el sl gl e e e e e e S

Analytical Results Report

ug/Kg

ug/Kg

_ugiKg
ugiKg

ug/g

| VoKg
g
VoG

ugliKg

ugig
ugKg

ug/g

e
Saih
ke
e

0411014

T o4M0H4
" odHon4
04710114
0410114
041014

04r0M4

04i{0Ma
_ Ganiona
o4fion4

0411014
" 04HOM4

" 04014

| oariona

0aroi4
U 0ar0i4

14138-01
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“oaiona
OGR4 i
“pdiGHa
“Gaiona
" gah

L gia nicolez
“hicoiiez
medles
oarona
" oaitona
0404
"~ Gaiona
“pdrona
Gdiona
046G
GAAGA

04/10M4
" parona
" odriona
04/10/14

nicollez

nicollez
nicollez

nicollez
nicollez

nicollez

nicollez
nicollez

nicollez

“nicoliez
041014 |
o404
04104
04014
‘o4fion4
" 04fi0/4
T 04M0M4
T 04n0n4
G
04104
C04non4
T o4non4

nicollez
nicollez

nicallez

‘nicollez
micollez
‘nicoliez
nicollez

nicollez

i e e

i
ooz T

nicollez
nicollez

nicollez

nicollez

nicollez

D
iy o e
nicoflez
nicolez
‘nicollez

nicollez

nicollez
nicollez
nicollez

nicollez
nicollez
nicollez

nicollez

nicollez

nicollez
nicollez

nicollez




~ Matrix: Solid
Sampled: 04/05/2014:1
Sample #: 339200-006

15 : Site:

7 Client: AESCO-Technologies .-

Cliert Sample #: B-5 13-16"Sample AB

Collector: Client:

: _Sampte Type:

Analyte

DF RDL  Units

- Result Notes
Analyte Y% Recovary Limits Notes
1.2-Dichloroethane-d4 (SUR) 108 70-145
4-Bromofluorobenzene (SUR) 128 70-145
Ditromodifivoromethane (SUR) 104 70-145
Toluene-u8 (SUR) 104 70-145
Method: EPA G045 NELAC Prep Method: Methed QCBatchlD:
pH 811 1 04/16/114 mmegaly
Temperatie G T e ot R 'iéf'}i"r'n'rﬁégély'
ASSOCIATED LABORATORIES Analytical Results Report xy
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. Matrix: Solid

Sampted 04!@9!2014 1515
Samp[e# mzmuw_

'Cite.nt Sample # 59 5

-Client: AE OTechnoIogles
Site:

}.Sample A.B

Samplc)a:jfﬁpe:

Collector: Client - =7 7.

Analyte

Result DF RDL

Units

Analyzed By

Notes

Method: EPA 418.1 NELAC

Prep Method: Method

QCBatchlD: QC1145660

Total Recoverable Petroleum Hydmcarbons B ® 10

_mgig

0471514

thun

Method: EPA G010 NELAC

Prep Method EPA 30508

QCBatcth QC1 1 45553

Antlmony
Arsemc
Barum ™~
Berylium

Chromium
Cobalt

Copper e

Lead

Molybdenum —

Selenum

Vanadlum
ch

ND
“327
T
" ND
"ND
817
350
258

2
e
425

T ide

SN U BN N BRI SIS S SN

: _' mgIKgmi:
Lmag

mgiKg  0arT4
' 0411114
- 04M1na
0411114
0411114

Ca4n1n4

0411114
04:1 'm

041114

'”94/'1'1/1'}1' _
041114
04114

_ GatiAd

04i1M4

v

wyu
e
it
e

Melhod EPA7471 NELAC

Prep Method: EPA 7471A

~QCBatchiD: 1145564

Mercury o

ND A

a4 makg

aning

WEI

Method: EPABO15 NELAc

Prep Method. EPA 3545

QCBatchID QC1 ‘145550

ND
s B
N

;imied

04/11114

| oaniia
Lo

It
[
iyt

Triacontane (SUR)

% Recovery
90 60-140

Limits

Method: EPA 8260 NELAC

Prep Method: EPA 5035

QCBatchiD: QC1145577

1,1.1,2-Tetrachloroethane

14 Tchloroethane

‘i,1-Dichloropropene

1.2,3-Trichlorcbenzene

123—Tr|ch[0ropropane oo

Iofobenzefi'é"

2 Butanone (MEK)

Chloroethy[v‘ny; Elher [,
ASSOCIATED LABORATORIES __

ND
i
i
NE
e
i
N
e
St
B
ND
B
ND
B
R
i
S
" ND
NG
T
e
-
Tangl
- i

N e e e

Gl il oY o i en! e . O O G G K Ond Gh and ani e

I NS DS UV UGG U N (S PG S

Analytical Results Report

0471014

“Q4ion4

| dartoria
04/10/14

0411014

.panona -

T 0410M4
U 04M10MH4
‘o4r0M4
“oarona
"04r10114 ‘

T o4i0n4
To4i1014

R e
“o4ri0M4

banona
04710114

_odrioia
0411014

_ 0driona

04110114

0410114

nicoflez

R
nicollez
nicollez
nicoliez
nicoltez
nicollez
‘nicollez

PRI

“nicollez

‘nicollez
e

hicollez

nicoliez
nicollez

nicotlez

nicollez
nicollez
nicollez

14139-01
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Coliector Client

Matrix: Solid Clieiit: AESCO Technoiogies R
mpled: 04_091'2014 152 15 o Site:  ©
__:_mple # _3239_0;0_ CllenLSarane #: B—Q &7 Sample A, B

Sample Type

RDL  Units  Analyzed By __ Notes
5  ugfg 04710/14  nicollez
5 ugKg 0411014  nicollez
"6 ugikg " 04M0nM4  nicollez
5 uglKg  04/0M14  nicollez
© 100 ugKg 0411014 Ticoliez
"5 ugiKg 041014  nicoliez
T ugiKg T 0410M4  nicoliez
TUgikg " 04710714 nicollez
Tugikg  04/10M4  nicoliez
" ugig  04M10M4  nicollez’
“ugiég T 04110M4 nicoliez
" ugliég " 04MOMA  nicollez
“lgikg” " 04ri0fa  nicollez
T lUgKg T 04HOA4  nicollez
TugiKg 0404 nicollez
TlgiKg T 04M0H4  Tniecllez
TugKg 0411014 nicollez
“ug/Kg 0471014 nicallez
Tuglidg” T 04HOM4  nicollez
uglkg 0479044 nicollez
“uglKg T 04ii0/4  nicollez
TlgiKg | 04/0M4 T nicollez T
Tugig T 04/10114  nicollez
ugikg 041104 nicollez
“ugiég T 04M0M4  nicollez
uglKg  04HOH4 "h’icaiié'z"' o
T TlgKg U 04K0M4 nicolez
gl T 04014 nicollez
TugKg T 0dMOM4 aicoliez T
ke Ao
TTuglKg T 040A4 nicollez

Analyte __Result D
2-Chlorotoluene
4.Chiorotoluene
4 Isopropyltoluene
4-Methyi-2-pentanone M
Acetone
AlyiChloride
Benzene
‘Bromobenzene
Bromochloromethane
'Bromodtchicrumetharze oy
Bromoform
Bromomethane
Carbon Tetrachloride

Chioroform L
Chioromethare

Dichiorodifiuoromethane
VDl :supropyl ether (D!PE)
lElhylbenzene

Welnyi--buiyt Ether (VTHE)
'Naphthalene N
Nbutylbenzene _
Nepropybonzare OO o O
S idens e e

'Seo-butylbenzene _'
'Styrene

tButyl alcohot (T BA)
Tert-amylmethylether (T AMEJ

" 04A0/14
To4Hoii4
ugiKg  O4/HDM4  nicollez
ugiKg 0404 micolez
Tugikg | 04M0MA4 nicollez
Tlgikg 0404 nicolez
Tugikg 7 04/10i4  nicotlez
“Tugikg T 04M0M4  nicellez
" ugiKg 041104 nicollez
gk 041104 nicollez
"UgMg 041M0M4 nicollez
TTughg 04M0M4  nicollez
“uglkg  04MOM4  nicollez
“lgikg  04/10M4 nicollez
“ugikg  04M0DH4  nicoliez
"uglg T 04M0M4  nicollez

lmooieoaanoeco oo oaaaalooooan ol ;i en’ o
| =4
2
N
&

[

;m‘m:m.m-m;m;mfmgw:m=m:o‘m‘m
o
(]
—
x
o

Tetrachiéroeihene e
B s e
trans-1, Zdlchloroethene R
trans-1,3 B
trans-1, 4-dlchloro-2'bulene T
Trichloreethene T
Trichiorofiucromethane T
\Inyl Chloide

Xaes o

B L N e T i L e S e P PR bt |

ASSOCIATED LABORA TORIES Analytical Results Report
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Cifent: AESCOTéchndlogies - 777~ ~ . Collector; Client
Site: B )

y _ 3 _ 'Client-Sampte#: B-95-7. Sample Type: D o
__Analyte ) Result DF RDL Units  Analyzed By Notes
Analyle % Recovery Limnits Notes
1,2-Dichloroethane-d4 (SUR) 104 70-145
4-Bromofluorobanzene (SUR) 100 70-145
Dibromodiflugromethane (SUR) 101 70-145
Toluene-d8 (SUR) 102 70-145
Method: EPA B045 NELAC Prep Method: Method QCBatchiD:
Temperature °C) &7 4 *C 0464 mmegay ...
ASSOCIATED LABORATORIES Analytical Resulls Reporl ] A
14138-01 Lab Request 336200, Page 14 of 29 P,



Matrix: Solid
Sampled_; 04/08/20%4 15: 15

Safmplé Type:

Coliector: Client:

Analyte Resuit DF RDL  Unifs

Analyzed By Notes

Method: EPA 418.1 NELAC Prep Method: Method

QCBatchiD: QC1145660

Tolal Recoverabﬁe Petro!eum Hydrocarbuns

AL 0

mgikg  o4risn4.

thun

Method: EPA G010 NELAC Prep Mef.hod EPA 30508

“QCBateniD: GC1146553

Anhmony
Arsenic
‘Barlum
Berylfum

G
595
g
g

Chromium T

Cobalt

Gappor 1T

Lo o e

N'ickelmm’”w” e e e
_Se[eruum
Silver

Thalem oo T ND
L
28

Vanagom L
ch

ND
Fongpae

'159

‘ND

N

Moo
Mo
ND

! ; C
IR IS R DI DI NS S ST Y

) mg/Kg

mg/iKg - 04ritna

“ganina

0411114
D4r1M4
04144

S o4nna

g4t
oaning

wwua

LW

wyu

wyu
wu

-
wyu

Method . EPA 7471 NELAC Prep Mathod: EPA 7471A

GCBatchiD: QC1146564

MEFCUI’Y } ——

_ND 1 014

mgiKg w4 |

wei

Metheod: EPABO15 NELAC Prep Method EPA 3545

OCBatchiD: GIC1145650

B S
ND e
o1

m;-—-x;m

malkg 044

_mgig  O4tifa
mgkg | oaming .

o
iyt
vt

Triacontane {(SUR)

103 60-140

MAnaly_te % Recovery Limits Nates

Method: EPA B260 NELAC Prep Method: EPA 5035

QCBatchiD: QC1145577

1,11 2-Tetrachlorosthane

1122 Tetrachlorosthane

112 Trichlorogthane
11,2 Trichloroirifiuorogthane

1 2 ler0mn-3-ch|oropropane S
'1,2-Dibromoethane o
1,2-Dichlorobenzene I
12-Dichioroethane
1,2-Dichloropropane

1 lTnmethylbenzene e
i 3Dichlorobenzene
1,3-Dichloropropane
14-Dichlorobenzene
2,2-Dichloropropane o

2-Butanone (MEK)

2-C Ioroethyl Vinyl Ether e

ASSOCIA TED LABORATORIES

o

No
ND

ND
N

[E ]

BT
S
e
B
B

NG
R
B
N
St
b
N
T
S
b
R

‘u-ﬂmfu-;mlmfmim;cngm;mfm;m:m:mlm;mguﬁ;m;m;mf

—t
N ]
)
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0411014

7"!04/1 0114
o4ron4

T o4H0M4

- 04H0M4

0410114
04/10M4

- 04/1014

banond

" 04110M4

041014
o4ron4
041014
" o4rfor4
T daion4
04110114

" 04ii0H4
"0410M4
“o4ron4
| 0al0M4

nicollez

ariord i
0an0ii4
04/10/14

nicollez

"nicollez,

nicollez

nicollez

i e

nicollez
D e
DT
oo oo
nicoltez

Do e o e
“nicollez

nicotlez

“nicollez

nicollez

nicoliez

14139-01

Lab Request 330200, Page 15 of 29




nt; AESCO Technologies

Sample #: §3§2dp-§0§ .. Client S_ambfe #: B-357 Sample A,B

Analyte Result D RDL Units  Analyzed By Notes

2-Chlorotcluene ND
4-Chlorotoiuene cem IRV
4"5°Pfﬂpyltoluena oo e : e
4Methyl 2-pentanone (MIBK) Com e CNR
Acetone e s [
Allyl Chlonde -
Benzene

5 ugfkg 04/10/14  nicollez
"5 ugKg  04M0H4 nicollez
5 ugKg  04/10/14 nicollez
ugkg ~ 04/10/14 " nicollez
"UU1000 ug/Kg  04M0/14  nicollez
o ‘Ughg  D4M0M4  nicollez
ugfkg 0411014 nicollez
“ug/kg 04110114  nicoliez
ugig  0410M2 nicoliez
“ugiKg  04M0/4 nicollez
odioi4 wicslics
"04/10/14 nicollez
0411014 nicollez
'04/10114 nicollez
" 04Fi0/14 nicollez
" 04/10/4 nicollez
" 0471014 nicoliez
04110114 nicollez

SSRGS RIS SRR L )
w

ol elo alon ol ol

'Chlorodlbrumomethane S

Chloroethane__ 7
Chloroform T

" DaHOM4 nicollez
s Adhioio zusrs T T TN o
Dibromomethane
chh!erodlﬂuoromethane I
sovromisier GFG

" D4M0H4 nicollez
TD4M0M4  micollez

T 04/10M4  nicollez

" T 04M0M4  nicollez

T Q4HoMA” nicolier

_ 04MOM4  nicollez
- 041014 ni'co:lgz____' o

nicaltez
nicollez

o}

?fvfff-?r?? o
l-Butyi a[cohol (TBA)

‘0404 nicollez

"B4HOM4  nicoliez

7 04H0M4  nicollez
e T

"D4/i0/14  nicollez

o= 4-dlch|oru-2 butene T USSR UR oy

Trichioroethene ) 04.’ 10[14 _nlgpllg;
Trrch[oroﬂuoromeihane o 04/10/14  nicollez

. 047i0/ia  nioollez
| 04HON4  nicollez

V'nyICh'onde - ] I ]
Xyleres(Totah) N

PR EENE N T i G S g _;E_\E._u._H...;;..nl'_n'...-.‘._sl__;‘__n.‘_;l_x‘_n;_;‘...\j.-a;_s‘._n;_s.l_n.__s e

fmaioonooainnoas

ASSOCIATED L ABORATORIES Analytical Results Report
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Matrix:;Solid. E Clierit: AESCO Techhologies Collector: Clieat
! sampleds04/09/2014 15:16 “site: . - e
; Sample #::330200-008 - Client Sample # B-35:7"SampleAB - Sarfple Type: .
Analyte __Result  DF RDL Units Analyzed By Notes
Analyte % Recovery Limits Notes
1,2-Dichloroethane-d4 (SUR) 104 70-145
4-Bromofluorobenzene (SUR) a7 70-145
Dibromodifiuoromethane (SUR) 103 70-145
Toluene-d8 (SUR) 106 70-145
Method: EPA 9045 NELAC Prep Method: Method QCBatchlD:
pH 9.61 1 0416/14  mmegaly
e P SETEE g ey rregaly T
ASSOCIATED LABORATORIES Analytical Results Report 7
14138-01 Lab Request 339200, Page 17 of 29 ff {2



Matnx i Sohd

 AESCO Techinologies

;1 Client Sample # BS 5—? Sample AB

~Collector+ Clint -

Sarqp__ e Typé:

Analyte Result DF RDL  Units

Analyzed By Notes

Method: EPA 4181 NELAC Prep Method: Method

QGCBatchlD: QC1145660

Total Recoverable Petraleum Hydrocarbons

Lo 1 L

mg/kg

oansna

thun

Method: EPA G010 NELAC Prep Method EPA 30508

QCBatcth QC1 145553

_Antimony S
_Arsenlc o

‘Selenium

'fhallium”"""”"" e e
Vanadlum e
Zlnc

307
78
ND
878
324
o fas
186
430
S

R
e

ND

ND

R
ND

o

S I O P i e T N
-

~ mg/Kg
’ mg'IKg::
| mg/Kg

mg!Kg

mgikg
mglKg )

maikg

“mgliKg
' 'mgIKg“
mgg
) "mgIKg
_mgiKg

ma/Ky

mgiKg
mgig

04M114

04MiMa
oaine
04h1Me
04M1H4
o4ina
041114
041114
T 04/11/14

0411114

TodH1H4
WRTIT
T o4itin4
g1 v
044
T vanifdd

wyu

-y

wyu

wyu -

Mothod: EPA 7471 NELAC Prep Method: EPA 7471A

QEBatchiD: OCT146564

Mercury

Ne o 101

makKg

o4ning

WEI

Method: EPA 801 5 “WELAC Prep Method: EPA 3545

QCBatchID QC1 145550

ND 1 3

mg/Kg

mgiKg
_mgiKg 04

04/11/14

oatAa
o41i1a

W
(%
'

Triacontane (SUR)

126 60-140 o

“Analvte % Recovery Limits Notes

Method: EPA 8260 NELAC Prep Method: EPA 5035

QCBatchlD: GC1145577

1.1,1,2- TeErach!oroetha_qg_
_1 1 1-Trichloroeth§ﬂe

13 5-Tnmethylbenzene -
1,3 chhlorobenzene___
1 3 Dtchloropropane .

53 Dichioropropane T T
Z-Butancne (MEK)
2 Chloroethyl V’nyl Elher )

ASSOCIATED LABORA TORFES

B
R
g
CRE
B
S
b
B
b
b

T
i
NG
e

ND

ND
ND

ND
D

mineaicdaaaneaeooineaaoo oo

ND 160

T S B B N ™ R I HE
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- oanoria
4o
| 04o4

_darioria

04/10M14
Tpanon4
0411044 T
04014
T p4r0R4 Th
| pdfiohd
T04fi0M4
0411014
0411014
paHons
T04M0M4
041014
0411014 T
‘oaHoN4
T baHora

nicollez

Nl
nicollez

‘nicollez
nicallez
nicollez
‘nicoflez

o o
nicoliez
nicolez =
nicoliez

nicollez

nicollez

o
Lo
nicollez
nicollez
nicollez
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Matrix: Solids o Client: AESCO Téchnologie
- Sampled: 04!09/20 5115 Site:
Sample #: 39200&0 S Client Sample #: B-557' SampleA B

Collector! Client

_Sampfe Type:

Analyte Resuit D RDL Units  Analyzed By Notes

2-Chiorotoluene ND
4-Chigrololuene ' U ND
4Isopropyltoluene . T UND
tai'mne(MIBK) . T TN
N
D
Bromobenzene T T U ND
Bromochloromethane T 77T T T T ND
'Bromodlchloromethane Commmmmmm e T N
bk e
T ‘ e
Carbon Telrachlorlde T T U ND
Chiorabenzene commmmrm s T T ND
Chioredibramomethane J N s I
Chiorosthane e
e o L e
il
cis-1,2-Dichicroethene
i oropropene

5 ug/Kg 04110/14  nicollez

e uaiKe T GaAGAa  mieller T

5 -uglKg " G4fiona nicotler

U5 uglKg | 04f10H4  nicollez
100 T uglKg  04i0/i4 nicollez
CUTETT Tugikg T 0470ri4  nicollez
" TugiKg T 047104 nicollez
“ugikg  04/10/14  nicollez
TigiKg U 04M0f4 nicollez
Tugikg T 044104 nicollez
Tuglkg 04r10A4  nicollez
R
mug!Kg U040 nicollez T
T ugikg T 041104 nicollez
Tlgig T U04M0/4 nicollez T
" ugiKg  04H0A4  nicoltez
: " 04M10M14  nicoliez
" 04/0/14 nicollez
U080 Tnicoliez
70411014 nicollez.
""'64'."16.?13”""moo!lez S

G i e o e e
T uglKg 04074 nicollez

oo oeeocnanoooo oo oo

'D|bromomethane S
D[ch1orod1ﬂuommethane

Ethylbéﬁiéﬁé““"“
Ethyl Hertbutylether (ETBE) o
Hexachlorobutadlene o

“Tugikg 0471014 nicole
ugiKg 04710114 nig
ke e e
ugikg  0410M4” -mddllez -
o GG picailis
e e
TUglkg 041164 Tnicollez
“ugiKg~ 04/10M4 nicollez
04110114 nicoliez
T0aH0M4
" D4HON4  nicollez
T G4M0M4  nicollez T
o
"04/10M14  ricollez
“uglkg  04/10M4 nicollez
“ugig T 04H0MA4  niceilez
Tuglkg' 0A4MO0M4 nicollez
Tugikg T 04MOA4 nicollez
TugfKg 0410714 nicollez
ug/Kg  0anof4 nicollez
" Ugikg  04M0M4 nicallez
ugg ~ 04ri0M4  nicollez
e 04O i
Cugikg 0410714 mcollez I

maaaiconoioaiooioao
=
a
S
&

Isop
o e
‘M’e"{ﬁyié'ﬁ;é”c’ﬁib}iaé"'" T
ethyt-t-butyl Ether (MTBE)
'Naphthalene

1 -buty]benzene
boraene

.
sy

A e il al s al gl sl aial ol aralalalalalala e el el al sl ] e e e e L
‘ it et Rt e T

‘it ajorol o ol i en
«
<
=
&
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: Mat'ri_z(_‘:"kSolid : ; Client:>AESCO Technalggies

; ~Collector:-Client
Sampled::04/09/2014 15:15 '

Sample #::339200-009 Client'Sample hple Sar »
Analyte o Result DF RDL Units Analyzed By  Notes
Analyte % Recovery Lienits Naotes
1,2-Dichioroethane-d4 (SUR) 102 70-145
4-Bromofiuorobenzene (SUR) g 70-145
Dibromodifiuoromethane (SUR) 104 70-145
Toluene-d8 (SUR) 108 70-145
Method: EFPA Q045 NELAC Prep Method: Method QCBatchiD:
Temperature (1C) ME A C - ownend mmegaly
ASSOCIATED LABORATORIES Analytical Results Report /J
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QCBatchiD: GCT146650, .

Analyst: lylagas etfiod” EPA 80155
Matrix: Solid

Aralyzédi 041012014 instrument: SVOA'GC {group)

Blank Summary

Bank :
Analyte Result ¢  Unils ROL | Notes

QC1145550MB1

TPH(C10tbC2) ~  ~ ~ ND mg/Kg
TPH(C2tC3) ... NDo mgiKg
TPH (C6 to C10) B 7 ~ND
TPH Diesel ‘ o S ND T n
TPH@asoline 0 0 ND kg
TPHWMolorOH CND - mgiK B

LIRS AR B

"Lab,Control Spike/Lab Control Spike Duplicate Summary

; Spike Amouhi Spike Result Recoveries “Limits
Analyte j LCS LCSD | L.CS LCSD Units LCS LCSD| RPD | %Rec RPD Notes

QC1145550LCS1

{ TPHDiesel ... & . V8 .. mK 7T 70130

“Wiatix Spike/Matrix Spike Duplicate Summary.

TSample| Spike Amourt | Spike Result " Recoveries | | Limis
Analyte Amount| MS  MSD | MS MSD Units ; MS MSD; RPD | %Rec RPD Notes

QC1145550MS81, QC1145550MED1 Source: 339082-004

TPHDRsel 28 25 2566 184  molkg 102 74 27 70130 0 .M

ASSOCIATED LABORATORIES Analytical Resuits Report i '
14139-01 Lab Request 330200, Page 21 of 29 .\




QCBatchlD: QG1145653 - - Analysl wyu i "Method: EPAG010B
" Instrumient: AAICP {(group}

Matix: Solid - Analyzed: 04/10/2014

Blank Summary .

Blank }

Analyte Result |  Units

QC1145553MB1

Anhmony ND iTlgn'Kg 3
Arsenlc ' T N ] mgiKg T
B o e 'mgIKg T
'Be II:um S e R mgIKg TR
e e e melo g
C'I-'ur'émlun'i U RS melke T T
copait U CUUNETT wakg T os
Copper S 1= i o
T g mg!Kg"'
'Mol'bdenum e Y R e T
'N|ckél""' e e e '"mgIKg R
N make T
N iy R I
TND T T mglke 0000 05
ND "”"mgIKg" S

Sp|keArnouni [ Splke Result [ Recovenes Ui I
Analyte LCS LCSD LCS LCSD Units iLCS LCSD| RPD | %Rec RPD! Notes

QC1145553LC31

Antimany 20O
Arsemc e
Banum o

mngg 98 80-120
ke T ey T
B mgn'Kg"'m'100m R - K-
mglkg 105 T Uegz0 T
R e g
mg’Kg,,,,.16%......__.......‘.. T 80120
“rnaiKe BT R
"rngIKgM g
kg eE T ez
mnggV g T g T
" 80120
. '80-120 e
Eodag T

Cadmium

Copper e e
Lead

'Molybdenum e e e i e
o e e e e e
Selemum o
Siver

Thaliom
Vanadlum

Zne

LA

% Matrix: Spike/Matrix Spike-Duplicate- Summan)

Samp1e Spike Amount Spike Resuit Re;:overles Lii:nits
Analyte Amount; MS MSD MS MSD Units MS MSD| RPD| %Rec RPD Noles

QC1145553M51, QC1145553MSD1 Source: 339200-005

Anurnuny ND 100 100 784 775 ma/Kg 78 78 1.2 7512% 20
o Taes T Tie0 0 Tioo 108 105 mgMg 105 102 28 75-125 20
930 00 Tioo 148 i287 mgiKg 105 115 84 75125 20
Tos T oo T w0 107 1160 T mgKg 107 115 72 75425 20
B T I FE Y O ST e g G G B g ae
Ghromium T e Ig0 100 102 181 Ti06 85 75128 20
Gobalt T U224 00600 401 108 mg "6 67 75125 20 0
Copper L S 00 100 ST 109 Y03 ¥s 725 2000
ASSOCIA TED LABORATORIES Analytical Results Report 5
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"GCBatchiD: GC1148563
e Matixi Solid

iARalyst:

Analyzed:

iyt
04/10/2014

Method: EPAGO10B-
strument: AAICP (gioup)

Anaiyte

Sample
Amount

Spike Amount |

MS  MSD |

Spike Result
MS MSsD

Units

Recoveries Limits

MS MSD

RFD

%Rec RPD:

Notes

QC1145553MS1, QC1145553MSD1

Source:

339200-005

kead
Molybdenum
Nick

Silver
S e
Vi

1.49
Np

" ND
10.3

foz

1
o

100

100
160
" 00
100
50 50
100
“q00
100

100

100

10
1

215

109

102
91.0
102
104

99.9

105
109'

104

0.1
SR

102

‘4

19
15

mg/Kg

. Mgk

mg/Kg

mgikg

mg/Kg

mglkg

mg/kg

moka

o1 % 10
99 107 75
103

101 98 21 75126 20

B it
43 43 05

105 104 10
praTon R

9% 105 54

20

75125 20
75-125_ 20

75125 20

5% W

ASSOCIATED LABORATORIES
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“QCBatchlD: QC1 145564 & Analyst: wel
“Matrix: Solid L Analyzed: 04/11/2014

‘Method: EPA 7471A
Instrument: AAICP-HG1

b s S ~ _‘Blank'Summary o
Blank i !
Analyte Result Units ROL | Notes

1 QC1145564MB1

P Mereury ..M maKg 014

Lab, Control Spike/-Lab Control Spiké Duplicate Siimmary

Spike Amount |~ Spike Result | Recoveries T "Limits
Analyte LCS LCSD ! LCS LCSD| Units | LCS LCSD! RPD | %Rec RPD|  Notes

; QC1145564L.CS1

Mercuy ... .. ... ... 8 o0&  makg 06 . .. 8N

3% Matrix Spike/Matrix;Spike Duplicate Summary .

Sample| Spike Amount | Spike Result Recoveries T Limis ;
Analyte Amount] MS MSD MS MSB Units MS  MSD RPD} %Rec RPD! Notes

5
1

: QC1145564M51, QC1145564MSD1 Source: 339110-001

| Meray ND 083 083 085 075  mgKg 102 80 128 IS . .

ASSOCIATED LABORATORIES Analytical Results Repoart
1413501 " Lab Request 339200, Page 24 of 20




2'Analyst! nicollez” . : Method EFA 82608
nalyzed: 04/10/2014 Instrument: VOA-MS (group)

QCBatchlD::QC1145577

Blank:Summary: .~

~Blank i B T
Analyte Result Units ROL ¢ Notes !

- QC1145577MB1

1.1, 2-Tetrach|oroethane ND
1.4, 1-Trichtoroethane S " ND
Tetrachloroethane [ o I
'1 1, 2-Tnchloroelhane B o U UND
"'ND
B
g
1.2 leromoeth'ér'ié_' . (o
§ D DI oSt ™
SRR =i
TND T ugKg
R
Eféitiiiﬁﬁ[oro- WD wag
Dibromomethane “ND g T
chhlorodmuoromethanew o ND T ughg
WD ueike

Utiut o th U‘I-G!-jm.(}'!

ol gl oo i ol o ol o

.

;015015m.m:mlm:‘m;mlmimgmimimimgmjm:mj’mim:m:mgoémgmim{mﬁw;g;m?m:mimi

-
i &

‘Chioroform o
Chlorometbane

Ethyl-tertbutylether (ETBE) L ND ugiKg

ASSOCIATED LABORATORIES Analytical Results Report Ty
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“QCBatchID: QC1145577 & [ 220 'Method: -EPA 8260B
Matrix: Solid;:” L Analyzed: 041072014 .. Instrument: VOA-MS:(group)’

' Blank ; ;
Analyte i Resuit Uniits | RDL Notes i

QC1145577TMB1

Hexachlorobutadiene ND ugfig
‘Esopropytbenzene e : SRR v ”uglKg‘
ND ugiKg

, o . ND ugkg
Naphthalane I "ND uglKg

N o g g
e e e B S
B wi
Sacbtgisasans T e
Shiere. e O SRR
o LT o
Tertamyimeliyi e
"ND T ugiKg
ND uglikg
kol i =
B
e i e
e
Rb e
R R
N ke
I
Tugkg

fon o oy, v QR G O

-
o i

.mémfoﬂm:

‘micioliololo ol

ﬁ??x?ﬁﬂsﬁ_qeléﬁ'i 'f,, [f,f,ﬁ f "

”-Spl e'Amount Splke Result - Recoverieé Limits
Analyte LCS LCSD LCS LCSD Units LCS LCSD! RPD | %Rec RPD Notes

QC1145577LCS1

1,1-Dichloroethene 50 47 ugIKg 94 59-172

e e R uglKggs T - S
Ghi = uglKg‘lOO T T e
Melhyltbuty} Et" R g g e g Goags
Toitons g T g . ""ugIKg AT egdgg T
Trichiorgethene S0 T TasT T ugikg 98 O eet4z

Matrix Sp:ke/Matnx Sp.-ke Dupl!cate Sum iy

Sample! Spike Amount Spike Result Recoveries Limits
Analyte Amount! MS  MSD MS MsD Units MS MSD | RPD | %Rec RPD Notes

QC1145577MS1, QC1145677MSDA Source: 339200-009

1,14 chhlorcelhene ND 50 80 43 43 uglg 86 86 0.0 59472 22

Banzen e T " R T
Chicrobenzene 7 UNDT T s0 50 48 46 80133 24
Methyl t-butyl Ether(MTBE) TUTUUNDT so BT 44T 43 ug T B24437 21

Toluene TUTTTUUUNDT 8607 8D a8 4B Ts8438 2
Trchiorosthene " NDT 50 B0 46 44 66142 21

14139-01 “’ Lab Request 339200, Page 26 of 20
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QCBatchlD:.QC1145584 - Analyst: lylagas ..
:Water i Andlyzed: 04/11/2014

-.'—'-Methqd: EPA 80158 =
Instrument: SVOA-GC (group) -

Blarik Summany.;::

i Blank
Analyte ! Resuit

| i
i Units E

RDL Notes

QC1145584MB1

TPH (C10 10 C22) ND

TPHEC2t0C38) N

TPH(CBto Cl0) 'ND
B D T e
B Qi =7 e e
B Ndar G

L

mg/L
mgiL.
‘mgfl.
mgil
mgh

02
o3
o

- Lab:Control Spike/ Lab-C

ontrol Spike Duplicate Summary

i Spike-Amount
Anaiyte i LCS LCSD

Spike Result
LCS LCSD; Unis

Recoveries | i Limits

| LCS LCSD{ RPD | %Rec RPD| Notes

QC11455841.CS1, QC1145584L.C5D1

TPHOesel b

(085 090 mgl

& % 6 2 N0

ASSOCIATED LABORATORIES
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QCBatchiD: ggﬁgg_s_ﬁg o © Analyst:lytagas Mggmd: ‘EPA 4181 :
_ Matrix: Solid . Analyzed: 04/15/2014 Instrument: SVOA-GC (group)
: Blank Summary
Blank ! :
Analyte Result Units | ROL | Notes
QC1145660MB1
Total Recoverable Petroleum Hydrocarbons ~ ND ~~ mglKg 1o
7 Lab Coﬁ?iﬁl Spiké’/"&éb’lC&ﬁt?of Splk : !;;,Dj;'fﬁi'it:ast'e- .?ummary B
Spike Amount Spike Result Recoveries ! ! Limits |
Analyte LCS LCSD | ECS LCSD! Units LCS LCSD| RPD | %Rec RPD!  Notes
QC1146660L.CS1, QC1145660LCSD1
Total Recoverable Pelraleum Hydrocarbons 82 82 80 72 mgkg 98 88 11 80120

ASSOCIATED LABORATORIES

14139-M1
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8Q1

BQ2
BQ3

DF
Dw

mDL
NC

ND

Q1
Q2
Q3

Q4
RDL

T2
TIC

Notes and Definitions

Analyte was present in an associated method blank. Associated sample data was reported with
quaiifier.

Mo valid test replicates. Result may be greater. Best result was reported with qualifier. Sample toxicity
possible.

No valid test replicaies.

Minimum DO is less than 1.0 mg/L. Result may be greater and reported with qualifter.

Laboratary Contamination.

The sample duplicale RPD was not within control limits, the sample data was reported without further
clarification.

Dilution Factor

Sample result is calculated on a dry weigh basis

Reported value is estimated

The laboratory control sample (LCS) or laboratory control sample duplicate (LCSD) was out of control
limits. Associated sample data was reported with qualifier.

The matrix spike (MS) or matrix spike duplicate (MSD) was not within control limits due to matrix
interference. The assoclated L.CS and/or LCSD was within control limits and the sample data was
reported without further clarification.

Method Detection Limil

The analyte concentration in the sample exceeded the spike level by a factor of four or greater, spike
recovery and limits do not apply.

Analyte was not detected or was less than the detection fimit.

Sample was received without proper preservation accarding to EPA guidelines.

Analyte Calibration Verification exceeds criteria and the result was reported with qualifier.
Analyte calibration was not verified and the result was estimated and reported with qualifier.

Analyte initial calibration was not available or exceeds criteria. The result was estimated and reported
with qualifier.

Analyte result out of calibration range and was reported with qualifier

Reporting Detection Limit

The surrogate recovery was out of control limits due to matrix interference. The associated method
blank surrogate recovery was within control limits and the sample dala was reported without further
clarification.

Sample was extracted/analyzed past the holding time.
Sample was analyzed ASAP but received and analyzed past the 15 minute holding time.
Tentatively Identified Compounds

ASSOCIATED LABORATORIES Analylical Results Report ‘/J’\
{ i
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ASSOCIATED LABORATORIES
806 Noith Batavia — Orange, California 92868 — 714-771-6900 FAX 714-538-1209

SAMPLE ACCEPTANCE CHECKLIST

Section 1

Client: AESCO. Project:____ [BRLEY EAL48
Date Received: A Og i l< Sampler’s Name: @ I No
Sample temperaturé: '

Sample(s) received in cooler: No (Skip Section 2)

Shipping Information:

Section 2

Was the cooler packed with: \/ Ice Ice Packs _ Bubble Wrap __ Styrofoam

Paper None Other

Cooler Temperature; 4‘ O

(Acceptance range is 0 to 6 Deg. C. or arrival on ice; For Microbiology sample.<10 Deg. C or arrival on ice )

Section 3 YES |[NO [N/A
Was a COC received? v
Is it properly completed? (IDs, sampling date and time, signature, test) e

Were custody seals present?

If Yes— were they intact?

v
Were all samples sealed in plastic bags? | e

Did all samples arrive intact? If no, indicate below.

Did all bottle labels agree with COC? (ID, dates and times)

Were correct containers used for the tests required?

e

i

L
Was a sufficient amount of sample sent for tests indicated? L

Was there headspace in VOA vials?

\R

Were the containers labeled with correct preservatives?

Was total residual chlorine measured (Fish Bioassay samples only)? *

*: If the answer is no, please inform Fish Bioassay Dept. immediately.

Section 4
Explanations/Comments

Section 5
Was Project Manager notified of discrepancies: Y /N N/A
Project Manager’s response:

N
=/ \

S 0y, P 7y

v




ASSOCIATED LABORATORIES

806 North Batavia s Orange, CA 92868

Phone: (714) 771-6900 = Fax: (714) 538-1209

A

Chain of Custody Record

Lab Job No. WWQ\ NIQQ
of

Page

CUSTOMER INFORMATION PROJECT INFORMATION - REQUIRED TURN AROUND TIME: Standard: \VA
COMPANY }mMn\O umo.umoqz_pgm";&n. { 4 ,ﬁfs(m 72 Hours: 48 Hours: 24 Hours:
SEND REFORT TO: .W Doba O, NUMBER: ) 1o 114 #-Un\ul CHUR O
EMAIL: e\ ren. ,. PSS HoOh Olumpic T kn..m.... Ak o3 — t
AODRESS: \~1-19 7, SAoRITY LA Lona mm&\f\w 1 O hmw. am.ulm.a » Ly = @QNU \m J O
Puntvanion Beadu, ofv  [Po* ~ o Tt v/ 5 %o/ &/ X &t
=) 2R 23 TN S/ SI58 TS o il o
: = -~ 3
Sample ID . Container ] < X2 /R ez -
Pate Time | Matrix Number/Size Pres ..,F:v ﬂm. ....mﬂ. Tmr m. k Test instructions & Comments
| B waker s/and [3ms | vo | | Lk ¥
| B3 waxer A/%) 14 wl - X
B-5 waiter \ | LW X
T BA water | Jw| ¥ X
8-t 51" Sampro A S @03 juc AN
Bt 5-1' Somple & N /\
7 N -
185 135" Sumpla A S NVNNN
B-S 1315 Smp 0B 3 { IAWNA
9 Y Yy \
B9 &1 SumpleA S NAANKNN
B4 5-71 m:&ﬁmm < NAIA ANN
11 . = . Fry )
2551 Sumploh | | S NNV
2o oA g | | S NANNY
m nW\\— ‘Mé’@ 3 i f P " t
TessTomper | L/ | [1S] L NV NN
85 51 'Snpie | Y s| ¥ .\/ﬂ\/\/\/ A
15, #
Total Na. of Samples: Method of Shipment: Preservative: 1=lce 2=HCI 3 =HNQO; 4 =H,50, 5=NaOH 6 =Other
Relinguished by 1. | Received By, 1. | Relinquished by 2. | Received By: 2. | Reltnquished by 3. | Received By:
Signatre; A .. R\ Signature: Signature: Signature: Signature:
Pritad Nami;: {1 Prifed Ngme: ‘.N M.. Printed Name: Printed Name: Printed Name: Printed Name:
o C i D _./ y / T ,_.)\ b T D ﬂ.... T D Ti
: e . ;. imea: ate: ime: ate: ime: ate: Time: Date: ime:
#ale TBep R Sp

Distributlon: White - Laboratory Canary - Laboratory  Pink - Project/Account Manager Goldenrod - Sampler/Qrglnator




APPENDIX
LOAD DATA FOR DRILLED PIERS and DRIVEN PILES

AESCO Technologies



AESCO TECHNOLOGIES

18548 Beach Blvd.
Huntington Beach, California 92648

(714) 593-2567
Fax (714) 593-0022

TIP DEPTH
BELOW
SURFACE
(FT.)

0

4

5

10
20
30
40
50
60
70
80

PILE DIMENSIONS {IN.) (TOP NO. = WIDTH - BOTTOM NO. = LENGTH)

Belmont Plaza Pool Rebuild
4000 East Olympic Plaza, Long Beach

ALLOWABLE UPLIFT LOADS (TONS)
FOR SQUARE/RECTANGULAR PILES
FACTOR OF SAFETY = 2.0

16 18 0
16 18 0
0 0 0
0 0 0
0 0 0
1 1 0
4 4 0
9 10 0
18 20 0
32 36 0
49 55 0
69 78 0
93 104 0

[ = =]

[ B = B e I o B o T - I o [ v o [ o i 0

Qo

D000 0OO0 0000

25 Apr 14
2014085-C8050

oo

e NeolNelNeNalolNolNolololle
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AESCO TECHNOLOGIES (714) 593-2567
18548 Beach Blvd. Fax (714) 593-0022
Huntington Beach, California 92648

25 Apr 14|
2014085-CB050
Belmont Plaza Pool Rebuild
4000 East Olympic Plaza, Long Beach
ALLOWABLE DOWNWARD LOADS (TONS)
FOR SQUARE/RECTANGULAR PILES
FACTOR OF SAFETY = 2.0
TIP DEPTH PILE DIMENSIONS {IN.} (TOP NO. = WIDTH - BOTTOM NO. = LENGTH)
BELOW

SURFACE 12 14 16 18 0 0 0 0

(FT.) 12 14 16 18 0 0 0 0
0

4 0 0 0 0 0 0 0 0

5 0 1 1 1 0 0 0 0

10 2 2 3 3 0 0 0 0

20 5 6 8 9 0 0 0 0

30 12 15 18 22 0 0 0 0

40 25 32 40 48 0 0 0 0

50 39 49 59 71 0 0 0 0

60 56 68 82 98 0 0 0 0

70 74 o1 109 128 0 0 0 0

80 95 116 138 161 0 0 0 0

Page 2 of 2



AESCO

25 Apri
2014085.CB05
Belmont Plaza Pool Rebuild
4000 East Olympic Plaza, Long Beach
ALLOWABLE UPLIFT LOADS (KIPS)
FCR DRILLED SHAFTS
FACTOR OF SAFETY = 2.0
TIP GEPTH SHAFT DIAMETER {IN.}
BELOW
SURFACE
{FT.) 18 24 30 k] 42 48 54 60
0 0 [¢] 0 0 1] 0 0 0
4 0 4] 0 0 [ 0 o} 0
5 1] 0 0 1 1 1 1 1
10 2 2 3 3 4 4 5 4]
20 7 <] 1 14 16 18 20 23
30 16 21 26 3 36 4 47 52
40 31 41 62 62 73 83 a3 104
60 56 75 93 112 131 149 168 186
60 86 115 144 173 201 230 259 288
70 122 163 204 244 285 326 366 407
a0 164 218 273 327 382 436 491 545
25 Apr 14
2014085-C8050)
Belmaont Plaza Pool Rebuild
4000 East Qlympic Plaza, Long Beach
ALLOWABLE DOWNWARD LOADS (KIPS)
FOR DRILLED SHAFTS
FACTOR OF SAFETY = 2.0
TIP DEPTH SHAFT DIAMETER (IN.)
BELOW
SURFACE
{FT.} 18 24 30 38 42 45 &4 60
]
4 0 ¢} o t] o o] 0 1]
5 1 3 4 6 9 13 17 22
10 5 ] 12 17 22 29 38 45
20 14 23 33 45 5B 74 g2 111
30 34 54 79 107 140 178 220 267
40 75 119 174 238 313 398 494 GO0
50 111 173 247 335 435 547 673 812
60 153 234 331 442 569 711 869 1043
70 201 303 423 560 7186 890 1082 1292
80 254 380 527 695 884 1095 1327 1582

Page 1 of 1

17782 Georgetown Lane
Huntington Beach, CA 92647

(714} 375-3830
Fax (714) 375-3831
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