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Environmental Consultants 3711 Long Beach Boulevard 562-426-9544
9" Floor FAX 562-427-0805
Long Beach, California 90807 www.scsengineers.com

SCS ENGINEERS

October 7, 2004
Project No. 01203219.01

Nuna Tersibashian

Sapphos Environmental, Inc.
133 Martin Alley

Pasadena, CA 91105

SUBJECT: GEOLOGY AND SOILS SECTION, LONG BEACH MEMORIAL MEDICAL
CENTER EXPANSION, ENVIRONMENTAL IMPACT REPORT

Dear Ms. Tersibashian;

Attached is the final version of the Technical Appendix on Geology and Soils for the Long

Beach Memorial Medical Center Expansion Project, Environmental Impact Report. An

additional copy of the final report was e-mailed to your attention on October 7, 2004.

Please let me know if you have any additional comments or questions regarding this information
at 562-426-9544.

Smcerely,

Heather Tomley
Project Scientist
SCS ENGINEERS

Enclosure
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October 27, 2004

Mr. Pat Johner, Vice President

Long Beach Memorial Medical Center
2801 Atlantic Avenue

Post Office Box 1428

Long Beach, California 90801-1428

Subject: Report of Geotechnical Investigation
Proposed Todd Cancer Institute Building
Long Beach Memorial Medical Center
-2801-Atlantic-Avenue
Long Beach, California
MACTEC Project 4953-04-2891

Dear Mr. J ohner:

We are pleased to submit the results of our geotechnical investigation for the proposed Todd
Cancer Institute building to be constructed at the Long Beach Memorial Medical Center in Long
Beach, California. This investigation was conducted in general accordance with our proposal dated
September 16, 2004 as authorized by you on the same date.

The scope of our services was planned with Mr. John King of Adams Prc;ject Management
Consulting. Mr. Marc Davidson of Cannon Design furnished us with a site plan for the project.
Mr. Joseph Stewart of KPFF Consulting Engineers advised us.of the structural features of the

proposed Todd Cancer Institute.

The results of our investigation and design recommendations are presented in this report. Please
note that you or your representative should submit copies of this report to the appropriate
governmental agencies for their review and approval prior to obtaining a building permit.

gjj

MACTEC Engineering and Consulting, Inc.
200 Citadel Drive * Los Angeles, CA 90040
323-889-5300 » Fax: 323-721-6700
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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,

Jak’é”@zm

Principal Engineer

PA70131 Geotech\2004-prof\d26%
(2 copies submitted)

Attachments

cc: 4 Adams Project Management Consulting, LLC
Attn; Mr. John R, King

2) Cannon Design
Attn: Mr. Marc Davidson

) KPFF Consulting Engineers
Aftn: Mr. Joseph Stewart
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SUMMARY

We have completed our geotechnical investigatidn of the site of the proposed Todd Cancer
Institute building to be constructed at the Long Beach Memorial Medical Center. Our subsurface
explorations, engineering analyses, and foundation design recommendations are summarized

below.

We explored the soil conditions by drilling ﬁve borings at the site; fill soils, up to 3 feet thick,
were encountered locally in our borings. The natural soils coﬁéist of Pleiéto‘cene age alilluvial
deposits that consist of silty sand and sandy silt ,Wit_hfsome c;lay. The natural soils are firm and dense.

The existing fill soils are not considered sulitable for support of the proposed building or the
building floor slab. The natural soils at the site are generally firm and dense. The .bui.lding can be
§1ipported on spread footings established in the firm and dense undisturbed natural soils. If the
recommendations on grading are followed, the floor slab can be supported on -grad.f:.l As an

alternative, a mat-type foundation could be used as a foundation support.

Baseci on the available geologic data, active or potentially active .faults with the potential for
surface fault rupture are not known 't‘o be located beﬁeath or projecting toward the site. In our
opinion, the potential for surface rupture 2t the site due to fault plane displacement propageting to
the ground surface during the design life of the project is considéred low. 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 can be mitigated by proper _eﬁgi’neeﬁng

design and construction in conformance with current building codes and engineering practices.

The site is not located within an area identified as having a potential for liquefaction and the depth
to ground water beneath the site is greater tllgn 15 meters (50 feet). Therefore, the poteniial for
liquefaction at the site is low. The site is relatively level and the absence of zieérby s]opeé
precludes slope stability hazards. The potential for other geologic hazards such as tsunamis,

inundation, seiches, flooding, and subsidence affecting the site is considered low.

iv
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The site is located within the Long Beach Oil Field and there is a potential for methane and other
volatile gases to occur at the site. Also, abandoned oil wells are documented within 0.3 kilometer -
(950 feet) of the site. Therefore, there is a potential that abandoned oil wells could be encountered

duripg the developn'jent of the site. : -

4
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1.0 SCOPE

This report provides the results of a geotechnical investigatidn pérformed for the proposed-Tadd
Canéer Institute Building. The location of the site is depicted in Figure 1, Vicinity Map. The

locations of the prdposed building and our exploration borings are depicted in Figure 2, Plot Plan.

This investigation was authorized to determine the static physical characteristics of the soils at
scleé‘ted locations, and to provide recommendations for foundation design and floor slab 'sﬁpport
for the proposed new development. In addition, we were t6 upda'te our previous geologic-s_gi'smic
hazards evaluation and the ground motion study for the site. More specifically, the scope of the

investigation included the following:

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 in conformance with Tithe 24 of the
California Code of regulations and with the California Geological Survey
checklist for review of geologic-seismic reports for California’ Public
Schools, Hospitals, and Essential Services Buildings (CGS Note 48).-

o Evaluation of the liquefaction potential of the soils underlying the site.

e Ground motion study.

e Laboratory testing of soil samples for determination of the static physical
soil properties. '

o Corrosion studies to determine the presence of potentially corrosive soils.
e Engineering evaluation of the geotechnical data to develop recomﬁ:endations '
for design of foundations and walls below grade, for floor slab support, and

for earthwork for the proposed building.

e Preparation of a formal report summarizing the data-collected and presenting
our design recommendations.

o Subgrade preparation, floor slab support, and paving recommendations.

o Design of minor structures.
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‘e Grading, including site preparation, the placing of compacted fill, and quality
control measures relating to earthwork. '

The assessment of general site environmental conditions for the presence of pollutants in the soils

and ground water at the site was beyond the scope of this investigation. -

Our recommendations are based on the results of our current exploration borings, laboratory tests,
and appropriate engineering analyses. The results of the current field explorations and laboratory
tests are presented in the Appendix. The results of the soil corrosivity study are presented at the

- end of the Appendix. , , : ' "

The information in this report represents professional opinions that have been developed using that
degree of care and skill ordinarily exercised, under similar circumstances, by reputable
geotechnfcal consultants practicing in this or similar localities. No other wmﬁhty, expressed or
implied, is made as to the professional advice inclu"ded in this report. This fepdrt has_beén p"repa;e'd
for the Long Beach Memorial Medical Center and their design éonsultants to be used solely in the
design of the proposed Todd Cancer Institute Building. The report has not been prepared for use
by ether parties, and may not contain sufficient information for purposes uf other parties or other

uses.

2.0 PROJECT DESCRIPTION

The proposed Todd Cancer Institute building is prepared to be constructed at the southeast corner
of Spring Street and Long Beach Boulevard and within the notthwest portion of the Long Beach
Memorial Medical Center campus. The location of the proposed building relative to existing
structures and street$ is shown in plan in Figure 2. Based on the information provided by the:
structural engineer, the proposed building will be three stories high with no basement planned. A
linear accelerator unit (LAU) will be placed within the ground floor level of the building. The
building will be of steel frame construction and a metal deck roof covered with concrete. In
addition, the linear accelerator unit will have a 2-foot thick reinforced concrete walls, slab and
roof. We have been informed by the project structural engineer that a seismic joint-will be placed

between the LAU and the remainder of the building.
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The building will be an out-patient building and the project pléﬁs and rcﬁorts will be reviewed by

the City of Long Beach.

The anticipated structural loading for the building and ILAU, provided by the structural enginécr, is

as follows:

Building (dead plus live load, approximately 1/3 is live load):
Interior Column Loads: 425 to 450 kips -
Exterior Column Loads: 250t0 275 kips -
Linear Aécelerator Unit (dead plus live load, approximately 1/3 is live load):
Unit Load per unit length: 8:to 10 kips / lineal foot of wall
Overall soil pressure of Building (dead plus live load, approximately 1/3 is live load):
500 pounds per square foot .
Overall soil pressure of Linear Accelerator Uﬁit: _
Dead Load: 500 fo 600 pounds per square foot |

Live load: 50 pounds per square foot.

3.0 SITE CONDITIONS

The subject site is located at the southeast corner of Spring Street and Long Beach Boulevard and
is part of a large paved parking lot. The site is relatively flat with only a 1- to 2-foot difference in

elevation across the site,

4.0 EXPLORATIONS AND LABORATORY TESTS

The soil conditions beneath the site were explored by drilling 5 borings to dépths of about 35 to
62 feet below the existing grade at the locations illustrated in Figure 2. Details of the explorations

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

Laboratory tests were performed on selected samples obtained from the 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:
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Moisture content and dry density determinations
Direct shear

Consolidation

Stabilometer (R-Value)

Compaction ,

Expansion Index

All festing was done in general accordance with applicable ASTM specifications. Details of the
laboratory testing program and test results are presented in the Appendix. Corrosion studies were
performed by M. J. Schiff & Associates and an R-value test was performed by LaBelle Marvin; the

results are also presented in the Appendix.

5.0 SOIL CONDITIONS

Fill soils up to 3 feet thick, were encountered in the Borings. The {ill soils consist of silty sand and
sandy silt with some clay and are not uniformly well éompa_c’_téd. Deeper fill could occur between

borings.

The natural soils consist of alluvial deposits that include predominantly medium dense to very dense

silty sands and stiff to hard sandy silts and some interbedded stiff to very stiff clayey layers.

Water was encountered in Boring 3 and Boring 2 at depths of 16.2 and 16.7 meters (53 and 55
feet) beneath the existing ground surface, respectively. The depth to ground water encountered in
our borings is consistent with the reported regional gro'und-watér level that is at a depth greater

than 15 meters (50 feet).

The corrosion studies indicate that the on-site soils are corrosive to ferrous metals and aggressive
to copper and would have negligible sulfate attack on portland cement concrete. The report of
corrosion studies presented in the Appendix should be referred to for a discussion of the corrosion

potential of the soils, and for potential mitigation measures.
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6.0 GEOLOGY

6.1 GEOLOGIC SETTING

The site is located on the Long Beach Plain adjacent to the Newport-Inglewood uplift, a nosthwest-
trending structural zone expressed at the surface by a series of discontinuous low hills including

Signal Hill located southeast of the site.

Regionally, the site is located within the Peninsular Ranges geomorphlc provmce This province is
bounded by the Santa Monica, Hollywood, Raymond Sierra Madre, and Cucamonga fault zones
on the north, the San Andreas. fault zone on the east, the Pacific Ocean coastline on the west, and
exteﬁcis to the Mexican Border and beyond, on ?he south. The province is characterized by elongate
northwest-trending mountain ridges separattled_ by straight-sided sediment-filled valleys. The
northwest trend is further reflected in the direction of the dominant geologic structural features of
the province that are northwest to west-northwest trendihg folds and faults, such as the nearby
Cherry Hill fault of the Newport-Inglewood fault zone, located approxlmately 0.2 kllomete1

northeast of the s1te

The 1:nferr'e'd subsurface distribution of geologic materials that were encountered in our borings at the
site 1s illustrated in Figure 3, Geologic Section. The relationship of the site to local geologic features
is depicted in Figure 4, Local Geology, and the faults in the vicinity of the site are shown in Figure 35,
Regional Faults. Figure 6, Regional Seismicity, shows the locations of major faults and earthquake
epicenters in Southern California. Figure 7, Seismic Hazards Zone Map, shows the location of the

site relative to State-designated seismic hazards zones.

6.2 GEOLOGIC MATERIALS

The site is underlain by predominantly Pleistocene age alluvial deposits (California Division of
Mines and Geology, 1998). Based on the materials encountered in our borings, artificial fill locally
mantles the alluvial deposits consisting of silty sand and sandy silt with some clay. The fill was
encountered to a maximum depth of 0.9 meter (3 feet) beneath the existing ground surface. However,

deeper fill could be present at the site between boring locations. The Pleistocene age alluvial deposits
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were encountered to the maximum depth of our borings (62 feet) and consist of poorly bedded silty

sand, sandy silt and sand with some layers of clayey silt and silty clay.

6.3 GROUND WATER

The site is located in Section 24 of Township 4 South, Range 13 WPst within the West -Coast
Hydrologlc Subarea i in the Los Angeles-San Gabriel River Hydrologic Unit. Ground-water level
contour maps prepared by Bureau of Engmeermg Clt} of Long Beach (1988) and the County of
Los'Angeles (1990) indicate that the depth to ground water in the site vicinity is greater than 15
rnetets (50 feet) beneath the existing ground surface. A his_toric hi-gh ground-water conto{'l;lmap
prepared by the: California Geological Survey‘(formerl.yl the ‘California Division of Mines and
Geology, 1998) for the Long Beach area does not deplct <contours in the area of the site due to. the
lack of available data

Water was'énc'ountered in Boring 3 and Boring 2 at depths of 16.2 and 16.7 meters (53 and 55
feet) beneath the ex1st1ng ground surface, respectively. The depth to ground water encountered in
our borings is consistent with the reported regional ground-water level that is at a depth greater

than 15 meters (50 feet).

6.4 FAULTS

The numerous faults in Southern California inélude active, potentlally active, and inactive faults.
The criteria for these ma_]or groups are based on criteria developed by the California ‘Geologital
Survey (CGS, formerly the California Division of Mines and Geology) for the Alquist-Priolo
Earthquake Fault Zoning Pfogram (Hart, 1999). By deﬁnition, an active fault is one that has had
surface displécement within Holocene time {about the last 11,000 years). A potentially active fault
is a fault that has demonstrated surface displacement of Quaternary age deposits (last 1.6 million
years). Inactive faults have not moved in the last 1.6 million years. A list of nearby active faults
and the distance in kilometers between the site and the nearest point on the fault, the maximurm
magnitude, and the slip rate for the fault is given in Table 1. A similar list for potentially active

faults is presented in Table 2. The faults in the vicinity of the site are shown in Figure 5.
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Active Faults

Newpori-Inglewood Fault Zone_

The closest active fault to the site is the Cherry Hill fault of the Newport-lng]éwood fault zone
located approximately 0.2 kilometer to the northeast. The Cherry Hill fault trends northwest from the
west flank of Signal Hill to the Los Angeles River where its surface trace becomes less distinct. This
-fault is one of a series of discontinuous northwest-trending en echelon (laterally steppiﬁg5 faults
extending from Newport Beach to Beverly Hills that comprise the Newport-Inglewood fault zone.
The Newport-Inglewood fault zone is one of several large predominately right-lateral strike-slip
fault zones that parallel the'San Andreas fault in southern California. Deformation within the
Newport-Inglewood fault zone is expressed at the surface by a line of georhorphica]ly young,
énticlinal hills and miesas, including Signal Hill located east-southeast of the site. The Newport-
Inglewood fault zone has been a zone of tectonic deformation siﬁce Miocene time with recurrent
movement during late Tertiary and Quaternary time (Wissler, 1943). Fault-plane solutions for 39
small earthquakes (between 1977 and 1985) show mostly strike-slip faulting with some reverse
fau]ting.along the north segment (north of Dominguez Hills) and some normal faulting along the
south segment (south of Dominguez Hills to. Newport Beach) (Hauksson, 1987). The -1920
Inglewood and 1933 Long Beach earthquakes {magnitudes 4.9 and 6.3, respectively) resulted from
movement on the Newport-Inglewood fault zone. Investigations by Law/Crandall (1993) in the
Huntington Beach area indicate that the North Branch segment of the Newport-Inglewood fault

zone offsets Holocene age alluvial deposits in the vicinity of the Santa Ana River.
Palos Verdes Fault Zone

Studies by Stephenson et al. (1995) indicate that there are several active on-shore splays of the
Palos Verdes fault zone. ”Based on his study, which included geophysical surveys, aerial
photograph interpretation, and limited fault trenching, the nearest splay of the aetive Palos Verdes
fault zone is located about 10%: kilometers southwest of the site. The geophysical data indicates
that the dip of the fault ranges from near vertical to 55 degrees to the southwest (Stephenson et al.,
1995). Vertical separations up to about 1,800 meters occur across the fault at depth. However,

strike-slip movement is indicated by the configuration of the basement surface and lithologic
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changes in the Tertiary age rocks across the fault. The geophysical data also indicates an offset at
the base of the offshore Holocene age deposits {Clarke et al,, 1985). However, no historic large

magnitude earthquakes are associated with this fault.

San Andreas Fault Zone

The active San Andreas fault zone is located about 78 kilometers northeast of the site. This fault
zone, California's most prominent geological feature, trends generally northwest for almost the
- entlre length of the state. The southern segment, which includes the :\'Io_]ave segment, is
approx:mately 450 kilometers long and extends from the Transverse Ranges west of Tejon Pass on
the north to the Mexican border and beyond on the south. Wal]ace {1968) estimated the recurrence
mterval for a magnitude 8.0 earthquake along the entire fault zone to be between 50 and 200 years.
Sieh (1984) estimated a recurrence interval of 140 to 200 years. The 1857 Fort Tejon earthquake

was the last maJor earthquake along the San Andreas fault zone in Southem California.

Blind Thrust Fault Zones

Several buried thrust faults, commonly referred to as blind thrusts, underlie the Los Angeles Basin
at depth. These faults are not exposed at the ground surface and are typ_ieally identified at depths
greater than 3 kilometers. These faults do not"present- a potential surface fault rupture hazard.
However, the following described blind thrust faults are considered active and potential sources

for future earthquakes.

Puente Hills Blind Thrust

The Puente Hills Blind Thrust (PHBT) is defined based on seismic reflection profiles, petroleurn
i»én data, and precisely located seismicity (Shaw and others, 2002). This blind thrust fault system
extends eastward from downtown Los Angeles to Brea (in northern Orange County). The PHBT
includes three north-dipping segments, named from east to west as the Coyote Hills segment, the
Santa Fe Springs segment, and the Los Angeles segment. These segments are overlain by folds
expressed at the surface as the Coyote Hills, Santa Fe Springs Antic]ine, and the Montebello Hills.
The Santa Fe Springs segment of the PHBT is believed to be the causative fault of the October 1,
1987 Whittier Narrows w‘Earth(‘:]uake (Shaw and others, 2002). The vertical surface projection of
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the early Pleistocene age materials on the west side of the fauitl.di'splacéd up relative to the east
side. There is no evidence that.this fault has offset Holocene age alluvial deposits (Ziony and
Jones, 1989). Additionally, the “Fault Activity Map of California” published by. the California
Geological Survey (Jennings,_ 1994) depicts this fault to be potentially active.

Norwalk Fault"

The potentially active Norwalk fault is located about 15 kilometers northeést of the site. The fauit
is a known ground-water barrier  along the southern edge of the Coyote Hills, trending
southeasterly toward the Santa Ana Mountaihs._ The fault is thought to be a north-dipping reverse
obligue fault along which the’ Coyote Hills have been uplifted. This fault offsets lower Pleistocene
age and older deposifs near the mouth of the.Santa Ana Canyon. However, there is no evidence
that this fault has offset Holocene age alluvial deposits (Ziony and Jones, 1989) Add1t1onally, the

State Geologist considers the Norwalk {ault to be potentially actlve (Jennings, 1994).

6.5 GEOLOGIC-SEISMIC HAZARDS

"Fault Rupture

The site is not within a current]y established Alquist-Priolo Earthquake Fault Zone for surface
fault rupture hazards. The closest Alqulst-Pnolo Earthquake Fault Zone, established for the active
Cherry Hill fault. of the Newport-Inglewood fault zone, is located approximately 0.9 kilometer
(300 feet) northeast of the site. Based on the available geologic data, active or potentially active
faults with the poténtiél for surface fﬁult rupture are not. known to be located directly beneath or
projecting toward the site. Therefore, the potential for surface ruptute due to fault plane displacement

propagating to the surface at the site during the design life of the project is considered low. '
Seismicity
Earthquake Catalog Data

The seismicity of the region surrounding the site was determined from research of an electronic

database of seismic data (Southern California Seismographic Network, 2004). This database

11
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includes earthquake data compiled by the California Institute of Technology for 1932 through
2003 and data for-1812 through 1931 compiled by Richter and the U.S. National Oceanic -
Atmospheric Administration (NOAA). The search for earthquakes that occurred within 100

kilometers of the site indicates that 411 earthquakes of Richter magnitude 4.0 and grehter occurred

from 1932 through 2003; 2 earthquakes of magnitude 6.0 or greater occurred between 1906 and

1931; and 1 earthquake of magnitude 7.0 or greater occurred between 1812 and 1905. A list of
these earthquakes is presented as Table 3. Epicenters of moderate and major earthquakes (greater -
than magnitude 6.0) are shown in Figure 6.

The information for each earthquake includes date and-time in Greenwich Civil Time (GCT),

location of the epicenter in latitude and longitude; quality of epicentral determination (Q), depth in

kilometers, distance from the site in kilometers, and magnitude, Where a depth of 0.0 is given,“the

solution was based on an assumed 16-kilometer focal depth. The explanation of the letter code for

the quality factor‘of the data is presented on the first page. of,thé table.

Historic Earthquakes

A number of earthquakes of moderate to major magnitude have occurred in the Southem

California area within the last 70 years. A partial list of these earthquakes is included in the

following table.
List of Historic Earthquakes

Earthquake Distanceto  Direction

(Oldest to . Date of Earthquake Magnitude Epicenter to

Youngest) _ (Kilometers)  Epicenter
Long Beach "~ March 10, 1933 6.4 30 . SE
Tehachapi July 21, 1952 7.5 150 Nw
San Fernando Febmary 9, 1971 6.6 69 NNW
Whittier Narrows October 1, 1987 5.9 30 NNE
Sierra Madre . June 28, 1991 5.8 54 NNE
Landers. June 28, 1992 - 7.3 155 NE
Big Bear June 28, 1992 6.4 127 NE
Northridge January 17, 1994 6.7 55 NwW

Hector Mine October 16, 1999 7.1 195 NE
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magnitude subsidence, centered on Signal Hill, is evident in inapé Ipublishéd in 1970. According to
I ‘contours of subsidence publistied by City of Long Beach, Department of Oil Properties (1971), the
area of the site has undergone up to 0.6 meter (2 feet) of subsidence during the 1928 to 1970
monitoring period. However, water injection and repressurization programs in the Long Beach
subsidence area have halted further subsidence and regional subsidence related to fluid withdrawal

is not anticipated to adversely affect the site in the future.

‘The site is not located within an area of known subsidence associated with peat oxidation or

hydrocompaction.

0il Wells and Methane Gas

According to maps published by the Califomi‘a|Division of Oil and Gas (CDOG, 1996), the site is
located within the Long Beach Oil Field and there are several abandoned oil wells located within
0.3 kilometer (950 feet) of the site. According to CDOG'récords, these wells were abandoned in
accordance with the requireménts in effect during the time of their abandonment and may nlot meet
the current CDOG standards of abandonment. There is a potential that ‘these documented
abandoned wells or other undocumented wells could be encountered duri'r;xg the proposed
devel.opment at the site. Any wells encountered during construction will have to be abandoned in
accordance with current CDOG standards and regulations. Additionally, since the site is within the
limits of an oil field and there are wells nearby, there is a pot‘erifial for methane or other volatile

gases to be present at the site.

6.6 CONCLUSIONS

Based on the available geologic data, active or potentially active faulfs with the potertial for
surface fault rupture are not known to be located beneath or projecting toward. the site. 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. 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 tan be mitigated by proper engineering

design and construction in conformance with current building codes and engineering practices.
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The site is not located within an area identified as having a potential for liquefaction and the depth
to ground water beneath the site is greater than 15 meters (50 feet). Therefore, the potential for
liquefaction at the site is low. The site-is relatively level and the absence of nearby: slopes
precjudes slope stability hazards. The potential for other' geologic hazards such as tsuﬁamis,

inundation, seiches, flooding, and subsidence affecting the site is considered low.

As previously discussed, the site is located within the Long Beach Oil Field and there is a potential
~ for methane and other volatile gases to occur at the site. Also; abandoned oil wells are documentgd
within 0.3 kilometer (950 feet) of the site. Therefore, there is a potential that abandoned oil.wells

could be encountered during the proposed development at the siltle';

7.0 GROUND MOTION STUDY

Ground motions were postulated corresponding to eaf’thqﬁake levels having a 10% pi'obabi-l'ity of
exceedence during a 50-year time period (designated the D’és_ign Basis Earthquake, DBE) and a
10% probability of exceedence during in a 100-year time period (designated the Upper Bound
Earthquake, UBE). The probabilistic response spectra developed for this sftl_dy are referred to as

the site-specific response specira.

The site-specific response spectra for the DBE and UBE levels of shaking specified were
determined by a Probabilistic Seismic Hazard Analysis (PSHA) using the computer program
EZFRISK, Version 6.21. EZFRISK converts the slip rate of eath fault into an activity rate using
an algorithm consistent with the Anderson and Luco Occurrence Relatidn 2 (Anderson and Luco,
1983). The faults used in the study are shown in Tables 1 and 2, along with the maximum

magnitude and the slip rate assigned to each fault.

The response spectra were developed using the average of the attenuation rclations discussed in
Abrahamson and Silva (1997), Boore et al. (1997), and Sadigh, et al. {1997), for a “soil” site type
and a shear wave velocity in the upper 30 meters based on an appropriate value for an S, soil type
as defined by UBC 1997. The attenuations were modified for periods beyond 0.60 seconds to

account for near source di'rectivity effects as described in Sommerville, et al. (1997).
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Dispersion in the ground motion attenuation relationships Wa'sl considered by inclusion of the
' standard deviati'on of the ground motion data in the attenuation relationships uséd in the PSHA.
We Have used the relationships for rupture area. versus magnitude of Wells and Coppersmith
(1994) for the faults in our model. The response spectra for the. horizontal component: of shaking
for the DBE and UBE ground motions are shown on Figures 8.1 and 8.2 for stractiral damping
values of 2%, 5% and 10%. The response spectra in digitized-form are presented in Tables 4 and

5. The estimated PGAs for the DBE and the UBE are 0.37g and 0.49g, respectively.

8.0 RECOMMENDATIONS .

The existing fill soils are not considered suitable for support of the proposed building or floor slab.
The natural soils at the site are generally firm and dense. The building can be supported on spread
footings established in the firm and dense u1|1ldisturbed natural soils. If the recommendations on
- grading are followed, the floor slab can be supported on .grads. As an a]-t»emativé, a-mat-type

i foundation could be used as a foundation support,

: 8.1 FOUNDATIONS

Spread Footings

Bearing Value

Spread footings for the Todd Cancer Center (including the LAU) carried at least 1 foot into the
undisturbed natural soils 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 S,OOOI pounds per square foot. The

excavations should be deepened as necéssary to extend into satisfactory natural soils.
A one-third increase in the bearing value 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.

Minor structures can be supported on spread footings and footings for such structures that are

structurally separate from the building can be designed to impose a net dead-‘p]us-li\"e load
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pressure of 1,000 pounds per square foot at a depth of 1% feet below the lowest adjacent grade.
Such footings can be established in either properly compacted fill soils or undisturbed natural

soils.

Settlement

We estimate the settlement of the building, suppoited on spread footings in the manner
recommended, will be about one inch. Differential settlement between adjacent columns is

exp'é_c‘:,ted to be about % inch.

Lateral Resistance

Lateral loads can be resisted by soil friction and by the passive resistance of the soils. A
coefficient of friction of 0.4 can be used between the stmcturé footings and the floor slab and the
supporting soils. The passive resistance of natural soils or properly compacted fill soils can be
‘asstimed to be equal to the pressure developed by a fuid with a density of 300 pounds per cubic
{o6t: A one-third increase in the passive value éan be used for wind or seismic loads. The frictional
re#istance and the passive resistance of the soils can be combined without reduction in determining

the total lateral resistance.

Mat-type Foundation

Bearing Value

A mat-type foundation for the Todd Cancer Institute building (including the LAU) carried at least
1 foot into properly compacted fill soils and/or the undisturbed natura] soils 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 up to 1,000 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 mat foundation 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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Settlement

We estimate the scttlement of the building, supported on a mat-type foundation in the manner
recommended and imposing a soils pressure of about 600 pounds per square foot, will be about

one inch.

Lateral Resistance

Lateral loads can be resisted by soil friction and by the passive resistance of the soils. A-
coefficient of friction of 0.4 can be used between the structure foundation and the supporting soils:
The passive resistance of natural soils .or properly compacted fill soils against the mat foundation
can be assumed to be equal to the pressure developed by a fluid with a density of 300 pounds per
cubic foot. A one-third increase in the -passiv‘é value can Le used for wind or seismic cads. The
frictional resistance and the passive resistance of the soils can be combined without reduction in

determining the total lateral resistance.

Modulus of Subgrade Reaction

For structural analyses of spread footings or mat-type foundations, a vertical modulus. of subgrade
reaction of 300 pounds per cubic inch may be used. This value is a unit value for use with a 1-foot-

square area. The modulus should be reduced in accordance with the following equation when used

' 2
1_28 ’

with the larger foundations:

where K = unit subgrade modulus
Kr = reduced subgrade modulus
B = spread foundation width

8.2 SITE COEFFICIENT AND SEISMIC ZONATION

The site coefficient, IS, can be determined as established in the Earthquake Regulations under
Section 1629 of the California Building Code (CBC), 2001 edition, for seismic design of the

proposed Todd Cancer Institute building. Based on a review of the local soil and geologic
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conditions, the site may be classified as Soil Profile Type S, as specified in the 2001 code. The

site is located within CBC Seismic Zone 4.

The site is near the Newport-Inglewood Fault, which has been determined to be a Type B sgismic
source by the California Division of Mines and Geology. According to Map M-33 in th'é 1998
publication from the International Conference of Building Officials entitled “Maps of Known
Active Fault Near-Source Zones in California arid Adjacent Pox"tionsv of Nevada,” the preposed
'bui]dling is located at a distance of less than 2 kilometers .fryom-'the NeWp'ort-Inglewoo,d Fa‘ﬁlt;.: At
tliisi ;iistance for a seismic source type B, the nzar source factors, N, and N,, are to be taken;as 1.3

and 1.6, respectively, based on Tables 16-S and 16-T of the 200_1 CBC.

8.3 FLOOR SLAB SUPPORT

If the subgrade is prepared as recommended in the following section on grading, the bﬁilding"ﬂoor
-ls]ab can be supported on grade. The on-site clayey soils are :e'x:pansive; and where the clayey soils
Iare encountered beneath the building floor slab. and beneath concrete walks and slabs, the uppcf 2
feet of the clayey: soils should be removed and replaced with properly comp:‘lclzted fili consiSt}ing of

relatively non-expansive soils with an expansion index of less than 35.

Construction activities and exposure to the environment can cause deterioration of the prepared
,_sﬁbg’rade. Therefore, we recommend our that our field representative observe the condition of the
final subgrade soils immediately prior to slab-on-grade construction, and, if necessary, p‘g’;r}b-rm
further density and moisture content tests to determine the suitability of the final prepered.

subgrade. &

If viny] or other moisture-sensitive floor covering is planned, we recommend that the floor slab in
those areas be underlain by a capillary break consisting of a vapor-retarding membrane over a
4-inch-thick layer of gravel. A 2-in‘ch-thiék layer of sand should be placed between the gravel and
the membrane to decrease the possibility of damage to the membrane. We suggest the following

gradation for the gravel:
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Sieve Size Percent Passing

Yz 90 - 100
No. 4 0-10
No. 100 0-3

A low-slump concrete should be used to reduce possible curling of the slab. A 2-inch-thick layer of
coarse sand céﬁ be placed over the vapor retarding membrane to teduce slab curling. If thiis sand .
bedding is used, care should be taken during the placement of the concrete o prevent displacement
of the sand. The concrete slab should be allowed to cure properly before placing vinyl or other
moisture-sensitive floor covering. The sand and gravel layers can be considered part of ‘the

required non-expansive soil layer under the concrete slabs.

8.4 PAVING "

To-provide support for paVing, the subgrade soils should be prepared as '1'econnm.3.nded in the
following section on grading. Cé‘mpaétion of the subgrade, including trench backfills, to at least
90%,"and 'achi,ev-ing‘ a firm, hard, and unyielding surface will be importaﬁt for paving suppért. The
preparation of the paving area subgrade should be done immediately prior to placement of the base
course. Proper drainage of the ‘pa\"/ed' areas should be provided since this wil.l'_..»redqce moisture

infiltration into the subgrade and increase the lifé of the paving.

To provide-data for design of aSphalt paving, the R-value of a.sample of the upper soils was

determined. The test results, which indicate an R-value of 51, are presented in the Appendix.

The required péving and base thicknesses will depénd on the expected whet] loads arnid volume of
traffic (Traffic Index or TI). Assuming that the paving subgrade will consist of the on-site or
comparable soils compacted to at least 90% as recommended, the minimum recommended: paving
thicknesses are presented iﬂ the following table.

Pavinz Thickness

Traffic Traffic Asphaltic Concrete Base Course
Use - ' Index (inches) (inches)
Automobile Parking 4 3 6
Driveways with Light Truck Traffic 6 4 6
Roadways with Heavy Trick Traffic 7 5 ] 6
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The asphalt paving sections were determined using the Caltrans Asphalt Institute design method.

We can determine the recommended paving and base course thicknesses for other Traffic Indices - °

if required. Careful inspéction is recommended to evaluate that the recommended thicknesses or

greater are achieved, and that proper construction procedures are followed.

The base course should conform to requirements of Section 26 of State of California Department
of Transportation Standard Specifications (Caltrans), latest edition, or meet the speciﬁcations for
untreated base as defined in Section 200-2 of the latest edition-of the Standard Specifications for

Public Works Construction {Green -Bbok).’ The base course should be compacted to at least 95%.

Portland Cement Concrete Paving

Portland . cement concrete paving sections were destermined in accordance with procedures
developed by the Portland Cement Association. Concrete paving sections for a range- of Traffic
Indices are presented below for pavement on soil with an R-value of 51. We have assumed that the

portland cement concrete will have a compressive strength of at least 3,000 pounds per square

inch.
Paving Thickness
~ Traffic- Traffic Concréte Paving Base Course
Use Index (inches) {inches)
Automobile Parking 4 6 4
Driveways with Light Truck Traffic 6 6% 4
Roadways with Heavy Truck Traffic 7 7 4

We recommend that the concrete paving be properly reinforced. In - addition, dowels are

recommended at joints in the paving to reduce any possible offsets.

Base Course

The base course should conform to requirements of Section 26 of State of California Department
of Transportation Standard Specifications (Caltrans), latest edition, or meet the specifications for
untreated base as defined in Section 200-2 of the latest edition of the Standard Specifications for

Public Works Construction (Green Book). The base course should be compacted to at least 95%.
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8.5 GRADING

The existing fill soils are not uniformly well compacted and are not considered suitable for support
of paving or floor slabs on grade. The existing fill soils should be excavaied and replaced as
properly compacted fill. All required fill should be uﬁi‘formiy well compacted and observed and

tested during placement. The on-site soils can be used in any required fill.

This section gives recommendations for the following grading considerations:

Site preparation {includes specifications for compaction of natural soils).
Excavations and Temporary Slopes. R '
Compaction (specifications for fill compaction).

Material for fill (specifications. for on-site and import materials).

Site Preparation :

‘After the site is cleared, all the existing fill soils within the buildi‘r‘lg area should be excavated. The
excavation of the fill soils should extend at least 5 feet beyond the exterior footings of the
buildings, where pOSSible, and should extend beneath concrete walks al.lld slabs, and beneéth
asphaltic and concrete paving. Next, the exposed natural soils should be carefully. observed for the
removal of all unsuitable deposits and the exposed natural soils should be scarified to a depth of
6 inches, brought to near-optimum moisture content, and rolled with heavy compaction cgﬁipmer'xt.
At least the upper 6 inches of the exposed soils should be compacted to at least 30% of the
maximum dry density obtainable by the ASTM Designation D1557-91 method of vcompaction-. '

The on-site clayey soils are expansive and where these soils are encountered beneath the building
floor slab and beneath concrete walls and slabs, they shoﬁ]d be removed to-allow the placement of
at least 2 feet of relatively non-expansive soil with an expansion under of less than 35. Good
drainage of surface water should be provided by adequately sloping all sﬁ.rface,s. Such drainage

will be important to reduce infiltration of water beneath floor slabs:and pavement.

Excavations and Temporary Slopes

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. Unshored excavations should not extend below a
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plane drawn at 1%:1 (horizontal to vertical) extending downward from adjacent existing footings.

We would be pleased to present data for design of shoring if required.

Excavations should be observed by personnel of our firm so that, any necessary modifications
based on variations -in the soil conditions can be made. All applicable safety requirements and

regulations, including OSHA regulations, should be met.

Compaction

Any required fill should be placed in loose lifts not more than 8-inches-thick and compacte”c’li.‘ The
fill should be compacted to at least 90% of the maxilllnum ‘density obtainé’b]evby ihe  ASTM
Designation D1557-91 method of compaction. The moisture content of the oh-site soils at the time
of compaction should vary no more than 2% below or above optimum moisture content. The
moisture content'of the on-site clayey soils at the time of éompactiou should be between 2% and

4% above optimum moisture content.

Backfill

Al} required Backﬁll should be mechanically compacted in layers; flooding should not be
permitted. Proper compaction of backfill will be necessary to reduce settlement of the backfill and
- to reduce settlement of'l overlying slabs and paving. Backfill should be compacted to at least 90%
of the maximum dry depsity obtainable by the ASTM Designation D1557-91 method of
compaction. The on-site soils can be used in the compacted backfill. However, the onssite soils are
expansive and will be difficult to compact, and should not be used within the upper backfill. The
on-site. soils can be used in the upper 2 feet of the backfill, except beneath the floor slab- and
beneath concrete walks and slabs, to provide a re’]ativély impenneable layer when compacted to
restrict the inflow of surface water into the backfill. The exterior grades should be sloped to drain

away from the foundations to prevent ponding of water.

Some settlement of the backfill should be expected, and any utilities supported therein should be
designed to accept differential sett]eméht, particularly at the points of entry to the building. Also,

provisions should be made for some settlement of concrete walks supported on backfill.
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Material for Fill

The on-site soils, less any debris or organic matter within. the fill soils, can bg used in required
fills. However, because of their expansive characteristics, the on-site clayey soils should not be
used within 2 feet of the subgrade for floor slabs, walks; and other slabs. Coﬁble$ larger than
3 inches in diameter should not be used in the fill. Any required import material should consist of
relatively non-expansive soils with an expansion index of less than 35. The impérted miiterials
should contain sufficient fines (Binder miaterial) so as to be relatively impermeable and result in a
stable subgrade when compacted. All proposed import materiglg should be approved by our

personnel prior to being placed at the site.

8.6 GEOTECHNICAL OBSERVATION

V4

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: Tkis representative should perform at h’east

the following duties:

e Observe the clearing and grubbing operations for proper removal of all
unsuitable materials.

e - 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.

e Observe the fill and backfill for uniformity during placement.

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

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

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
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can be made for required inspection(s). The contractor should be familiar with the inspection

requirements of the reviewing agencies.

9.0. BASIS FOR RECOMMENDATIONS ..

The recommendaﬁons provided in this. report are based upon our understanding of the described
prOJect information and on our interpretation of the data collected dunng our current subsurface
explorations. We have made our recommendations based upon expenence with similar subsurface
condltlons under similar loading conditions. The recommendatlons apply to the specific pro_]ecr
discussed in this report; theréfore, any change in the structure configuration, loads, Jocation, ‘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 bused upon the assumption thai the
necessary geotechmcal observations and testing durmg construction will be performed by
representatives of our firm. The field observation services are considered a continuation of the -
gestechnical 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
conditioné that would require modifications of our original recommendations. In addition, the
presence of our representative at the site p’roﬁdes the client with an independent professional
opinion regarding the geotechnically related construction procedures. If another firm is retained for
the geotechnical observation services, our professional responsibility and liability would be }imnited

to the extent that we would not be the geotechnical engineer of record.
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Major Named Faults Considered to be Active

Table 1

in Southern California

October 27, 2004

(b)
(©
(d)
- (e)
SS
NO

RO .
BT

Mark, 1977
Slemmons, 1979
Wesnousky, 1986
Hummon et al., 1994
Strike Slip

Normal Oblique
Reverse Oblique
Blind Thrust

T-1

Fault Maximum  SlipRate Distance From Site Direction

(increasing distance) Magnitude (mm/yr.) (kilometers)  From Site
Newport-Inglewood Zone 7.1 (a) SS " 1.0 0.2 NE
Palos Verdes 73 (a).SS 3.0 10% SW
Puente Hills Blind Thrust - 71 (a) BT 0.7 11% NE
‘Upper Elysian Park .64 (3 BT 1.3 25 . N
Whittier 68 (a) SS 25, 25 NE
San Joaquin Hills ‘ 6.6 (a) BT 0.5 27 SW
'Santa Monica 66 (a) RO 1.0 33 NW
Raymond ' 65 {a) RO 15 34 N
Hollywood | 64 (a) RO 1.0 36 N
Verdigo . 69 {a) RO 05 38 N
Malibu Coast 67 (2) RO 0.3 41 'NW
Sierra Madre : 7.2 (a) RO " 2.0 42 NE .

Northridge Thrust 70 {a) BT 1.5 45 NW
Chino - Central Avenue 67 () NO 10 49 NE
Elsinore (Glen Ivy Segmient) . 68 (a SS 5.0 449 E
San Gabriel ' 72 @ ss 10 51 ‘NNE

Anacapa-Dume , 75 & RO 30 ) NW -
San Fernando ' : 67 @ RO 2.0 52 N
Cucamonga ‘ - 69 @ RO 5.0 .57 NE
Simi-Santa Rosa : 70 @ RO 1.0 72 NW
San Andreas (Mojave Segment) 7.4 (@ S8 30.0 78 NE
Oak Ridge : 70 @ RO 40 79 NW
San Jacinto (San Bernardino Segmeni} 6.7 @) SS 12.0 79 NE
San Cayetano 70 (a)) RO' 60 100 NW

@ California Geological Survey, 2003 : '
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Table 2
Major Named Faults Considered to be Potentially Active
in Southern California

October 27, 2004

_ e Fault . Maximum Slip Rate  Distance From Site Direction
——~ (increasingdistance)  Magnitude ___ (mm/yr.) (kilometers) From Site

Los Alamitos ~6.2 (b). SS 0.1 6.9 NE
Norwalk 6.7 (c) RO 0.1 15 NE
Chamock 65 (c) SS 0.1 25 Nw
Coyote Pass 67 () RO 0.1 25 N
Overland 60 (c) SS 0.1 26 NW
MacArthur Park 57 (¢ RO .. 01 27 N
Clamshell-Sawpit 65 (a) RO 0.5 43 NE
Duarte 67 () RO 0.1 43 NNE
San Jose- 64 (a) RO 0.5 44 NE
Indian Hill 66 (b) RO 0.1 45 NE
Northridge Hills, 66 (dy SS 1.2 53 NwW
' Santa Susana 67 (a RO . 50 63 NwW
Holser 65 (a RO 0.4 81 NwW

(a) California Geological Survey, 2003

(b)  Mark, 1977

(c) Slemmons, 1979

@ Wesnousky, 1986

(e) Hummon et al., 1994

SS Strike Slip

NO  Normal Oblique

RO  Reverse Oblique

BT  Blind Thrust °
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Table 3
List of Historic Earthquakes Of Magnitude 4.0 or

. Greater Within 100 Km Of The Site
{CAL TECH DATA 1932-2003) °

DATE TIME. LATITUDE LONGITUDE -Q DIST DEPTH MAGNITUDEI

11-01-1932 04:45:00 34.00 N 117.25 W E 89 .0 4.0
03-11-1933 01:54:07 33.62 N 117.97 W A 30 .0 6.4
03-11-1933 02:04:00 33.75 N 118.08 W C 12 .0 4.9
03-11-1933 02:05:00 33.75 N 118.08 W c 12 .0 4.3
03-11-1933 02:09:00 33.75 N 118.08 W Cc 12 - .0 5.0
03-11-1933 02:10:00 33.75 N 118.08 W c 12 .0 4.6
+ 03-11-1933 02:11:00 33.75 N 118.08 W . C 12 .0 4.4
03-11-1933 02:16:00 33.75 N 118.08 W C 12 .0 4.8 :
03-11-1933 02:17:00 33.60 N 118.00 W E 29 .0 4.5 ‘
03-11-1933 02:22:00 33.75 N 118.08 W ' C 12 .0 4.0
03-11-18933. 02:27:00 33.95 N 118.08 W C 12 .0 4.6
03-11-1933 02:30:00 33.75 N 118.08 W € 12 .0 5.1
03-11-1933 02:31:00 33.60 N 118.00 W E 29 .0 4.4
03-11-1933 02:52:00 33.75 N 118.08 W c 12 .0 4.0
03-11-1933 02:57:00 33.75 N 118.08 W C 12 .0 4.2
03-11-1933 -02:58:00 33.75 N 118.08 W . C i2 .0 4.0
03-11-1933 02:59:00 33.75 N 118.08 W c 12 .0 4.6
03-11-1933 03:05:00 33.75 N 118.08 W 'C 12 -0 4.2
03-11-1933 03:09:00 33.75 N 118.08 W C 127 .0 4.4
03-11-1933 03:11:00 33.75 N 118.08 W C 12 .0 4.2
03-11-1933 03:23:00 33.75 N 118.08 W c 12 0 5.0
03-11-1933 03:36:00 33.75 N 118.08 W cC 12 0 4.0
03-11-1933 03:39:00 33.75 N 118.08 W c 12 0 4.0
03-11-1933 03:47:00 33.75 N 118.08 W c 12 0 4.1
03-11-1933 04:36:00 33.75 N 118.08 W - C 12 .0 4.6
03-11-1933 04:39:00 33.75 N 118.08 W (o 12 .0 4.9
03-11-1933 04:40:00 33.75 N 118.08 W o4 12 .0 4.7
03-11-1933 05:10:22 33.70 N 118.07 W C 17 © .0 5.1
03-11-1933- 05:13:00 33.75 N 118.08 W c 12 .0 4.7
03-11-1933 05:15:00 33.75'N 118.08 W C 12 .0 4.0
03-11-1933 - 05:18:04 33.58B.N 117.98 W C 32 .0 5.2
03-11-1933 05:21:00 33.75 N 118.08 W c 12 .0 4.4
03-11-1933 05:24:00 33.75.N 118.08 W C 12 .0 4.2
03-11-1933 05:53:00 33.75 N 118.08 W C 12 .0 4.0
03-11-1933 05:55:00 33.75 N W <C 12 -0 4.0

118.08

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

gawy

Event qualities are highly -_sdspect prior to 1990. Many -of these event
gualities are based on incomplete information according to Caltech.



Long Beach Memorial Medical Center—Geotechnical Investigation : October 27, 2004
MACTEC Project 4953-04-2891 '

Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

: Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

. DATE TIME, LATITUDE LONGITUDE Q DIST DEPTH MAGNITUDE
03-11-1933 06:11:00 33.75 N 118.08 W C 12 .0 4.4
+ 03-11-1933 06:18:00 33.75 N 118.08 W C 12 .0 4.2
03-11-1933 06:29:00 33.85 N 118.27 W Cf 8 .0 4.4

03-11-1933 06:35:00 33.75 N 118.08 W e 12 .0 4.2 ,
03-11-1933 06:58:03 33,68 N 118.05 W < 19 .0 §.5
) 03-11-1933 07:51:00 33.75 N -118.08 W c .12 .0 4.2
i 03-11-15933 07:59:00 33.75 N 118.08 W C 12 .0 4.1

03-11-1933 08:08:00 33.75 N 118.08 W .C 12 .0 4.5 f
03-11-1933 08:32:00 33.75 N 118.08 W C 12 .0 4.2
03-11-1933 08:37:00 33.75 N 118.08 W, c 12 .0 4.0
03-11-1933 08:54:57 33.70 N 118.07 W c - 17 .0 5.1
03-11-1933 09:10:00 33.75 N 118.08 W c 12 .0 5.1
03-11-1933 09:11:00 33.75 N 118.08 W C 12 .0 4.4
03-11-1933 09:26:00 33.75 N ,118.08 W c 12, .0 4.1
03-11-1933 10:25:00 33,75 N 118.08 W Cc 12 .0 4.0
03-11-1933 - 10:45:00 33.75 N 118.08 W c 12 .0 4.0

03-11-1933 11:00:00 33.75 N 118.08 W c 12 .0 4.0 '

03-11-1933 11:04:00 33.75 N 118.13 W C 9 .0 4.6
03-11-1933 11:29:00 33.75 N 118.08 W C 12 .0 4.0
03-11-1933 11:38B:00 33.75 N 118.08 W c 12 .0 4.0
03-11-1933 11:41:00 33.7 N 118.08 W C 12 .0 4.2
03-11-1933 11:47:00 33.75 N 118.08 W c 12 .0 4.4
03-11-1933 12:50:00 33.68 N '118.05 W Cc 19 .0 4.4
03-11-1933 13:50:00 33.73 N 118.10 W C 12 .0 4.4
03-11-1933 13:57:00 33.75 N 118.08 W c 12 .0 4.0
03-11-1533 14:25:00 33.85 N 118.27 W C 8 .0 5.0
03-11-1933 14:47:00 33.73 N 118.10 W C 12 .0 4.4
03-11-1933 14:57:00 33.88 N 118.32 W < 14 .0 4.9
03-11-1933 15:09:00: 33.73 N 11B.10 W C 12 .0 4.4
03-11-1933 15:47:00 33.75 N 118.08 W C 12 .0 4.0
03-11-1933 16:53:00 33.75 N 118.08 W c 12 .0 4.8
03-11-1933 19:44:00 33.75 N 118.08 W C 12 .0 4.0
03-11-1933 19:56:00 33.75 N 118.08 W c 12 .0 4.2
03-11-1933 22:00:00 33.75 N 118.08 W C 12 .0 4.4

N 118.08 W c 12 .0 4.4 i

03-11-1933 22:31:00 33.75

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

Daw>

Event qualities are highly suspect prior to 1990.. Many of these event
qualities are based on incomplete information according to Caltech.
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. Table3
List Of Historic Earthquakes Of Magnitude 4.0 Or

.Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003) °

DATE TIME LATITUDE LONGITUDE Q DIST DEPTH MAGNITUDE
03-11-1933 22:32:00 33.75 N 118.08 W Cc 12 .0 4.1
03-11-1933 22:40:00 33.75 N 118.08 W C 12 -0 4.4
03-11-1933 23:05:00 33.75 N 118.08 W C 12 .0 4.2
03-12-1933 00:27:00 33.75 N 118.08 W C 12 .0 4.4
03-12-1933 00:34:00 33.75 N 118.08 W c 12 .0 4.0

) 03-12-1933° 04:48:00 33.75 N 118.08 W c 12 .0 4.0
' 03-12-1933 05:46:00 33.75 N 118.08 W 'C 12 .0 4.4
03-12-1933 06:01:00 33.75 N 118.08 W o 12 .0 4.2 .
03-12-1933 06:16:00 33.75 N 118.08 W ¢ 12 .0 4.6
03-12-1933 07:40:00 33.75 N 118.08 W C 12 .0 4.2
03-12-1933 08:35:00 33.75 N 118.08 W - 12 .0 4.2
03-12-1933 .15:02:00 33.75 N 118.08 W 'C 12 .0 4.2
03-12-1933 16:51:00 33.75 N 118.08 W Cc 12 .0 4.0
03-12-1933 17:38:00 33.75 N 118.08 W C 12 .0 4.5
03-12-1933 18:25:00 33.75 N 118.08 W C 12 .0 4.1
03-12-1933 .21:28:00 33.75 N 118.08 W c 12 .0 4.1
03-12-1933 23:54:00 33.75 N 118.08- W C 12 .0 4.5
03-13-1933 03:43:00 33.75 N 118.08 W C 12 .0 4.1
~ 03-13-1933 04:32:00 33.75 N 118.08 W ‘C . 12 .0 4.7
i 03-13-1933 06:17:00 33.75 N 118.08 W C 12 .0 4.0
©© 03-13-1933 13:18:28 33.75 N 118.08 W © 12 .0 5.3
03-13-1933 15:32:00 33.75 N 118.08 W C 12 .0 4.1
03-13-1933 19:29:00 33.75 N '118.08 W C 12 .0 4.2
03-14-1933 00:36:00 33.75 N 118.08 W S 12 .0 4.2
03-14-1933 12:19:00: 33.75 N 118.08 W C 12 .0 4.5
03-14-1933 19:01:50 33.62 N 118.02 W C 27 .0 5.1
03-14-1933 22:42:00 33.75 N 118.08 W C 12 .0 4.1
03-15-1933 02:08:00 33.75 N 118.08 W c 12 .0 4.1
03-15-1933. 04:32:00 33.75 N 11B.08 W C 12 .0 4.1
03-15-1933 05:40:00 33.75 N 118.08 W G 12 .0 4.2
03-15-1933 11:13:32 33.62 N 118.02 W c .27 .0 4.9
.03-16-1933 14:56:00 33.75 N 118.08 W C 12 .0 4.0
03-16-1933 15:29:00 33.75 N 118.08 W c .12 .0 4.2
03-16-1933 15:30:00 33.75 N 118.08 W C 12 .0 4.1
03-17-1933 16:51:00 33.75 N 118.08 W Cc 12 .0 4.1

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

vnw
nwoun

Event qualities are highly suspect prior to 1990. Many of these event
qualities are based on incomplete information according to :Caltech.
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Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

Greater Within 100 Km Of The Site
{CAL TECH DATA 1932-2003)

e DATE TIME, LATITUDE LONGITUDE Q DIST DEPTH MAGNITUDE

03-18-1933 20:52:00 33.75 N 118.08 W c 12 .0 4.2
« 03-19-1933 21:23:00 33.75 N 118.08 W c 12 .0 4.2
03-20-1933 13:58:00 33.75 N 118.08 W c i2 .0 4.1

03-21-1933 03:26:00 33.75 N 118.08 . W cC 12 .0 4.1 !
03-23-1933 08:40:00 33.75 N 118.08 W C 12 .0 4.1
. 03-23-1933 18:31:00 33.75 N '118.08 W c 12 .0 4.1
I 03-25-1933 13:46:00 33.75 N 118.08 W - C 12 .0 4.1

03-30-1933 12:25:00 33.75 N 118.08 W c 12 .0 4.4 i
03-31-1933 10:4%9:00 33.75 N 118.08 W c 12 .0 4.1
04-01-1933 06:42:00 33.75 N 118.08 W, C 12 .0 . 4.2
04-02-1933 08:00:00 33.75 N 118.08 W c ' 12 .0 4.0
04-02-1933 15:36:00 33.75 N 118.08 W Cc 12 .0 4.0
05-16-1933 20:58B:55 33.75 N 118.17 W C 7 .0 4.0
0B-04-1933 04:17:48 33.75 N ,118.18 W c 7 .0 4.0
10-02-1933 09:10:17 33.78 N 118.13 W A 6 .0 5.4
10-02-1933 - 13:26:01 33.62 N 118.02 W c 27 .0 4.0
10-25-1933 07:00:46 33.95 N 118.13 W c 16 .0 4.3
11-13-1933 21:28:00 33.87 N 118.20 W c 6 .0 4.0
11-20-1933 10:32:00 33.78 N 118.13 W B 6 .0 4.0
) 01-09-1934 14:10:00 34,10 N 117.68 W A" 57 .0 4.5
01-18-1934 02:14:00 34,10 N 117.68 W A 57 .0 4.0
01-20-1934 21:17:00 33.62 N 118.12 W B 23 .0 4.5
04-17-1934 18:33:00 33.57 N 117.98 W C 33 .0 4.0
10-17-1934 09:38:00 33.63 N 118.40 W B 28 .0 . 4.0
11-16-1934 21:26:00 33.75 N 118.00 W B 19 .0 4.0
06-19-1935 11:17:00 33.72 N 117.52 W B 63 .0 4.0
07-13-1935 10:54:16 34,20 N 117.90 W A 51 .0 4.7
05-03-1935 06:47:00 34.03 N 117.32 W B 84 .0 4.5
12-25-1935 17:15:00 33.60 N 118.02 W B 28 .0 4.5
02-23-1936 22:20:42 34,13 N 117.34 W A 86 10.0 4.5
02-26-1936" 09:33:27 34,14 N 117.34 W A 87 10.0 4.0
08-22-1936 05:21:00 33.77 N 117.82 W B 35 .0 4.0
10-29-1936 22:35:36 34,38 N 118.62 W C 75 10.0 4.0
01-15-1937 18:35:47 33.56 N 118.06 W B 30 10.0 4.0
N 117.43 W A 78 10.0 4.0

03-19-1937 01:23:38 ~34.11

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 -km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

gnwy

Event gualities are highly suspect prior to 1990. Many of these event
qualities are based on incomplete information according to <Caltech.



Long Beach-Memorial Medical Center—Geotechnical Investigation October 27, 2004

-:MACTEC Project 4953-04-2891

Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

gnwy

nmnnmn

Event qualities are highly suspect prior to 1990.

T-7

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

DATE TIME, LATITUDE LONGITUDE Q DIST DEPTH MAGNITUDE
07-07-1937 11:12:00 33.57 N 117.98 W B 33 %0 4.0
09-01-1937 13:48:08 34,21 N 117.53 W A 75 10.0 4.5
09-01-1937 16:35:33 34.18 N 117.55 W A 72 10.0 4.5
09-13-1937 22:14:39 33.04 N 118.73 W Cc 10 10.0 4.0
05-21-1938 05:44:00 33.62 N 118.03 W B 26 - .0 4.0
05-31-1938" 08:34:55 33.70 N 117.51 W B 64 10.0 5.2

i 07-05-1938 18:06:55 33.68 N 117.55 W ‘A 61 10.0 4.5
08-06-1938 22:00:55 33.72 N 117.51 W B -64 10.0 4.0 :
08-31-1938 03:18:14 33.76 N 118.25 W A 8 10.0 4.5
11-25-1938 19:21:15 33.90 N 118.43 W A 25 10.0 4.0
12-07-1938 03:38:00 34.00 N 118.42 W B 30 .0 4.0
12-27-1938 10:09:28 34.13 N 117.52 W B 71 10.0 4.0
04-03-1939 02:50:44 34.04 N 117.23 W A 93 10.0 4.0
11-04-1939 21:41:00 33.77 N 118.12 W B 8 0 4.0
11-07-1939 1B:52:08 34.00 N 117.28 W A 86 0 4.7
12-27-1939 -19:28:49 33.78 N 118.20 W A 3 o] 4.7
01-13-1940 07:49:07 33.78 N 118.13 W B 6 0 4.0
02-08-1940 16:56:17 33.70 N 118.07 W B 17 0 4.0
02-11-1940 19:24:10 33,98 N 118.30 W B 22 0 4.0
04-18-1940 1B8:43:43 34.03 N 117.35 W A 81 0 4.4
06-05-1940 08:27:27 33.B3 N 117.40 W B 73 0 4.0
07-20~1940 04:01:13 33.70 N 118.07 W B 17 0 4.0
10-11-1940 05:57:12 33.77 N '118.45 W A 25 0 ‘4.7
10-12-1940 00:24:00 33.78 N 118.42 W B 21 0 4.0
10-14-1940 20:51:11 33.78 N 118.42 W B 21 0 4.0
11-01-1940 07:25:03 33.78 N 118.42 W B 21 0 4.0
11-01-1940 20:00:46 33.63 N 118.20 W B 20 0 4.0
11-02-1940 02:58:26 33.78 N 118.42 W B 21 0 4.0
01-30-1941 01:34:46 33.97 N 118.05 W A 22 0 4.1
03-22-1941 08:22:40 33.52°'N 118.10 W B 34 0 4.0
03-25-1941 23:43:41 34.22 N 117.47 W B 81 0 - 4.0
04-11-1941 01:20:24 33.95 N 117.58 W B 58 0 4.0
10-22-1941 06:57:18 33.82 N 118.22 W A 3 0 4.8
11-14-1941 08:41:36 33.78 N 118.25 W A 6 0 4.8
04-16-1942 07:28:33 “33.37 N 118.15 . W C 49 0 4.0
NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth
4+- 2 km horizontal distance; +- S km depth

' Many of these event
qualities are based on incomplete information according to Caltech.



Long Beach Memorial Medical Center—Geotechnical Investigation
MACTEC Project 4953-04-2891

Table 3

List Of Historic Earthquakes Of Magnitude 4.0 Or

Greater Within 100 Xm Of The Site
(CAL TECH DATA 1932-2003)

DATE TIME LATITUDE TLONGITUDE - Q
10-24-1943 00:29:21 33.93 N 117.37 W Cc
06-19-1944 00:03:33 33.87 N 118.22 W B
06-19-1944 03:06:07 33.87 N 1i8.22 W C
02-24-1946 06:07:52 34,40 N 117.80 W C
06-01-1946 11:06:31 34.42 N 118.83 W C
03-01-1948 08:12:13 34,17 N -117.53 W _ B
04-16-1948 22:26:24 34,02 N 118.97 W B
10-03-1948 02:46:28 34.18 N 117.58 W - A
01-11-1950 21:41:35 33.94 N 118.20 W A
09-22-1951 08:22:39 34.12 N 117.34 W A
02-10-1952 13:50:55 33.58 N 115.18 W c
02-17-1952 12:36:58 34.00 N 117.27 W A
08-23-1952 10:09:07 34.52 N 118.20 W A
10-26-1954 16:22:26 33.73 N ,117.47 W B
05-15-1955 17:03:25 34.12 N 117.48 W A
05-29-1955 - 16:43:35 33.99 N 119.06 W B
01-03-1956 00:25:48 33.72 N 117.50° W B
02-07-1956 02:16:56 34.53 N 118.64 W B
02-07-1956 03:16:38 34.59.N 118.61 W A
03-25-1956 03:32:02 33.60 N 119.11 W A
06-28-1960 20:00:48 34.12 N 117.47 W A
10-04-1961 02:21:31 33.85 N 117.75 W B
10-20-1961 19:49:50 33.65 N 117.99 W B
10-20-1961 20:07:14 33.66 N 117.98 W B
10-20-1961 21:42:40 33.67 N 117.98 W B
10-20-1961 22:35:34 33.67 N 118.01 W B
11-20-1961 08:53:34 33.68 N 117.99 W B
04-27-1962 09:12:32 33.74 N 117.19 W B
09-14-1963 03:51:16. 33.54 N 118.34 W B
0B8-30-1964 22:57:37 34.27 N 11B.44 W B
01-01-1965° 08:04:18 34.14 N 117.52 W B
04-15-1965 20:08:33 34.13 N 117.43 W B
07-16-1965 07:46:22 34,49 N 118.52 W B
01-0B8-1967 07:37:30 33.63 N 118.47 W B

07:38:05 N 118.41 W <

01-08-1967

"33.66

October 27, 2004
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NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

Onowp

+- 1 km horizontal distance; +- 2 km depth
+- 2 km horizontal distance; +- 5 km depth
+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

Event qualities are highly suspect prior to 19%0.
qualities are based on incomplete information according to Caltech.

Many of these event



Long Beach Memorial Medical Center—Geotechnical Investigation October 27, 2004
-MACTEC Project 4953-04-2891

Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

- Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

DATE TIME, LATITUDE LONGITUDE DIST DEPTH MAGNITUDEl

-Q
06-15-1967 04:58:05 34.00 N 117.97 W B 29 10.0 4.1
02-28-1969 04:56:12 34.57 N 118.11 W A 84 5.3 4.3
05-05-1969 16:02:09 34.30 N 117.57 W B 79 8.8 4.4
10-24-1969 20:26:42 33.34 N° 119.10 W B 100 -1.8 4.7
10-27-1969 13:16:02 33.55 N 117.81 W B 46 6.5 4.5
10-31-1969° 10:39:28 33.43 N -119.10 W B 94 7.3 4.7
09-12-1970 14:10:11 34.27 N 117.52 W A 80 8.0 4.1
09-12-15970 14:30:52 34.27 N 117.54 W . A 79 8.0 5.2 .
09-13-1970 04:47:48 34.28 N. 117.55 W A 79 8.0 4.4 '
02-09-1971 14:00:41 34.41 N 118.40 W B 69 8.4 6.6
02-09-1971 14:01:08 3441 N 118.40 W D- 69 8.0 5.8
02-09-1971 14:01:33 34,41 N 118.40 W 'D 69 8.0 4.2
02-09-1971 14:01:40 34.41 N 118.40 W D 69 8.0 4.1
02-09-1971 14:01:50 34.41 N ,118.40 W D 69 8.0 4.5
02-09-1971 14:01:54 34.41 N 118.40 W D 69 8.0 4.2
02-09-1971 " 14:01:59 34.41 N 118.40 W D 69 8.0 4.1
02-09-1971 14:02:03 34.41 N 118.40° W D 69 8.0 4.1
02-09-1971 14:02:30 34,41 N 118.40 W . D €9 8.0 4.3
02-09-1971 14:02:31- 34.41 N 118.40 W. D 69 8.0 4.7
02-09-1971 14:02:44 34.41 N 118.40 W D 69 8.0 5.8
02-09-1971 14:03:25 34.41 N 118.40 W D 69 8.0 . 4.4
02-09~1971 14:03:46 34,41 N 118.40 W D 69 8.0 4.1
02-09-1971 14:04:07 - 34.41 N 118.40 W D 69 8.0 4.1
02-09-1971 14:04:34 34.41 N 118.40 W C 69 8.0 4.2
02-09-1971 14:04:39 34,41 N 118.40 W D 69 8.0 4.1
02-09-15971 14:04:44 34.41 N 118.40 W D 69 8.0 4.1
02-09-1971 14:04:46 34.41 N 118.40 W D 69 8.0 4.2
02-09-1971 14:05:41 34,41 N 118.40 W D 69 8.0 4.1
02-09-1971 14:05:50 ' 34.41 N 118.40 W. D 69 8.0 4.1
02-09-1971 14:07:10 34,41 N 118.40 W D €9 8.0 4.0
02-09-1971 14:07:30 34.41 N 118.40 W D 69 8.0 - 4.0
02-05-1971 14:07:45 - 34.41 N 118.40 W D 69 8.0 4.5
02-09-1971 14:08:04 34.41 N 118.40 W D ,69 8.0 4.0
02-09-1971 14:08:07 34.41 N 118.40 W D 69 8.0 4.2
02-09-1971 14:08:38 " 34.41 N 118.40 W D 69 8.0 4.5

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

Dnwy

Event qualities are highly suspect prior to 1990. Many of these event
qualities are based on incomplete information according to :Caltech.



Long Beach Memorial Medical Center—Geotechnical Investigation ' October 27, 2004
‘MACTEC Project 4953-04-2891

Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

. Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

o DATE TIME. LATITUDE ILONGITUDE 'Q DIST DEPTH MAGNITUDE
02-09-1971 14:08:53 34.41 N 118.40 -W D 69 8.0 4.6
02-09-1971 14:10:21 34,36 N 11B.31 W B 62 5.0 4.7
02-09-1971 14:10:28 34.41 N 118.40 W D 69 B.O 5.3
02-09-1971 14:16:12 34,34 N 118.33 W Cc 60 11.1 4.1
02-09-1971 14:19:50 34.36 N 118.41 W B 64 '11.8 4.0
02-09-1971 14:34:36 34.34 N -118.64 W c 72 -2.0 4.9

' 02-09-1971 14:39:17 34.39 N 118.36 W - C 66 -1.6 4.0
02-09-1971 14:40:17 34,43 N 118.40 W - C .72 -2.0 4.1 ot
02-09-1971 14:43:46 34,31 N . 118.45 W B 60 6.2 5.2
02-09-1971 15:58:20 34.33 N 118.33 W. B 60 14.2 4.8
02-09-1971 16:19:26 34.46 N 118.43 W B ' 75 -1.0 4.2
02-10-1971 03:12:12 34.37 N 118.30 W B 63 .8 4.0
02-10-1971 05:08:36 34,41 N 118.33 W A €8 4.7 4.3
02-10-1971 05:18:07 34.43 N ,118.41 W A 71 5.8 4.5
02-10-1971 11:31:34 34.38 N 118.46 W A 68 6.0 4.2
02-10-1971 - 13:49:53 34.40 N 118.42 W A 69 9.7 4.3
02-10-1971 14:35:26 34.36 N 118.49 W . A .67 4.4 4.2 ;
02-10-1971 17:38B:55 34.40 N 118.37 W A 67 6.2 4.2
02-10-1971 18:54:41 34.45 N 118.44 W A 74 8.1 4.2
02-21-1971 05:50:52 34.40 N 118.44 W A 69 6.9 4.7
02-21-1971 07:15:11 34.39 N 118.43 W A 68 7.2 4.5
03-07-1971 01:33:40 34,35 N 118.46 W A 65 3.3 4.5
03-25-1971 22:54:09 34,36 N 118.47 W A 66 4.6 4.2
03-30-1971 08:54:43 34.30 N 118.46 W A 59 2.6 4.1
03-31-1971 14:52:22 34.29 N 118.51 W A 61 2.1 4.6
04-01-1971 15:03:03 34,43 N 118.41 W A 72 8.0 4.1
04-02-1971 05:40:25 34.28 N 118.53 W. A 61 3.0 4.0
04-15-1971 11:14:32 34.26 N 118.58 W B 62 4.2 4.2
04-25-1971 14:48:06 34.37 N 118.31 W B 63 -2.0 4.0
06-21-1971 16:01:08 34.27 N 118.53 W B €0 4.1 4.0
06-22-1971" 10:41:19 33.7S'° N 117.48 W B 66 8.0 4.2
02-21-1973 14:45:57 34.06 N 119.04 W B 83 8.0 5.3
03-09-1974 00:54:31 34.40 N 118.47 W c .70 24 .4 4.7
08-14-1974 14:45:55 34.43 N 118.37 W A 71 8.2 4.2
01-01-1976 17:20:12 33.97 N 117.89 W A a3 6.2 4.2

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+~ 5 km horizontal distance

gowx
nououon

Event qualities are highly suspect prior to 1990. Many of these event
qualities are based on incomplete information according to :Caltech.



Long Beach Memorial Medical Center—Geotechnical Investigation October 27, 2004
- MACTEC Project 4953-04-2891 :

Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

DATE TIME, LATITUDE LONGITUDE - Q DIST DEPTH MAGNITUDE
04-08-1976 15:21:38 34.35 N 118.66 W A 73 14.5 4.6
08-12-1977 02:19:26 34,38 N 118.46 W B 68 95 4.5
09-24-1977 21:28:24 34.46 N 118.41 W Cc 75 5.0 4.2
05-23-15978 09:16:50 33.91 N 119.17 W c 91 6.0 4.0
01-01-1979 23:14:38 33.54 N 118.68 W B 48 11.3 5.2
10-17-1979 20:52:37 33.93 N 118.67 W c . 47 Si.5 4,2

’ 10-19-1979 12:22:37 34.21 N 117.53 W B 75 4.9 4.1
09-04-1981 15:50:50 33.65 N 119.09 W . C 86 6.0 5.5 .
10-23-1981 17:28:17 33.64 N 119.01 W c 78 6.0 4.6
10-23-1981 195:15:52 33.62 N 119.02 W A 80 14.8 4.6
04-13-1982 11:02:12 34.06 N 11B.97 W A- 77 12.1 4.0
05-25-1982 13:44:30 33.55 N 118.21 W "A 29 12.6 4.3
01-08-1983 07:19:30 34.13 N 117.45 W A 77 7.8 4.1
02-22-1983 02:18:30 33.03 N ,117.%4 W D 89 10.0 4.3
02-27-1984 10:18:15 33.47 N 118.06 W c 40 6.0 4.0
10-26-1984 - 17:20:43 34.02 N 118.99 W A 77 13.3 4.6
10-02-1985 23:44:12 34.02 N 117.25 W A .90 15.2 4.8
07-13-1986 13:47:08 32.97 N 117.87 W C 98 6.0 5.4
07-13-1986 14:01:33 32.99 N 117.84 W C 96 6.0 4.3

! 07-30-1986 22:51:13 32.99 N 117.B0 W c 98 . 6.0 4.0
07-31-1986 01:06:19 32.97 N 117.83 W C 99 6.0 4.1
09-30-1986 09:52:11 32.99 N 117.80 W C 98 6.0 4.1
02-21-1987 23:15:29 34.13 N 117.45 W A 77 8.5 4.0
10-01-1987 14:42:20 34.06 N 118.08 W A 30 9.5 5.9
10-01-1987 14:45:41. '34.05 N 118.10 W A 28 13.6 4.7
10-01-1987 14:48:03 34.08 N 118.09 W A 31 11.7 4.1
10-01-1987 14:49:05 34.06 N 118.10 W A 29 11.7 4.7

10-01-1987 15:12:31 34,05 N 118.09 W A 28 10.8 4.7
10-01-1987 15:59:53 34,05 N 118.09 W A 28 10.4 4.0
10-04-15987 10:59:38 34,07 N 118.10 W A 30 8.3 5.3
10-24-1987 23:58:33 33.68 N 119.06 W A 82 12.2 - 4.1
02-11-1988 15:25:55 - 34.08 N 118.05 W A 32 12.5 4.7
06-26-1988 15:04:58 34,14 N 117.71 W A |57 7.9 4.7
11-20-1988 05:39:28 33.51 N 118.07 W C 35 €.0 4.9
N 118.13 W A 38 14.3 5.0

12-03-1988 11:38:26 - 34.15

NOTE: Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

onwoy
B

Event qualities are highly suspect prior to 1990. Many of these event
qualities are based on incomplete information according to Caltech.
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Long Beach Memorial Medical Center—Geotechnical Investigation . October 27, 2004
MACTEC Project 4953-04-2891

Table 3
List Of Historic Earthquakes Of Magnitude 4.0 Or

- Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

DATE TIME, LATITUDE LONGITUDE -Q DIST DEPTH MAGNITUDEI

-~
U1
o

01-17-1994 17:56:08 34.23
01-17-1994 19:35:34 34.31
01-17-1994 19:43:53 ' 34.37

118.57
118.46
118.64

01-19-1989 06:53:28 33.92 N 118.63 W A 42 11.9 5.0
02-18-1989 07:17:04 34.01 N 117.74 W A 47 . 3.3 4.1
04-07-1989 20:07:30 33.62 N 117.90 W A' 34 12.9 4.7
06-12-1989 16:57:18 34.03 N 118.18 W A 24 15.6 4.6
06-12-1989 ' 17:22:25 34,02 N 118.18 W A 23 15.5 4.4
12-28-1989° 09:41:08 34.19 N -117.39 W A - 85 14.6 4.3
| 02-28-1990 23:43:36 34.14 N 117.70 W A 59 4.5 5.4
03-01-1990 00:34:57 34.13 N 117.70 W .A .57 4.4 4.0
03-01-1990 03:23:03 34,15 N 117.72 W A 58 11.4 a7
03-02-1990 17:26:25 34.15 N 117.69 W, A 59 5.6 4.7
04-04-1990. 08:54:39 32.97 N 117.81 W C ‘100 6.0 4.3
04-17-1990 - 22:32:27 34.11 N 117.72 W A 54 3.6 4.8
06-28-1991 14:43:54  34.27 N 117.99 W A 54 9.1 5.8
06-28-1991 17:00:55 34.25 N ,117.99 W A 52 - 9.5 4.3
07-05-1991  17:41:57 34.50 N 118.56 W A 83 10.9 4.1
01-17-1594 - 12:30:55 34.21 N 118.54 W A' 55 1B8.4 6.7
01-17-1994 12:30:55 34.22 N 11B.54 ' W A .55 17.4 6.6 .
01-17-1994 ° 12:31:58 34.27 N 11B.49 W C 59 6.0 5.9
01-17-1994 12:34:18. 34.31 N 118.47 W C 61 6.0 4.4
: 01-17-1994 12:39:39 34.26 N 118.54 W C' 60 6.0 4.9
© 01-17-1994 12:40:09 34.32 N 118.51 W C 64 6.0 4.8
01-17-1994. 12:40:36 34.34 N 118.61 W C 71 6.0 5.2
01-17-1994 12:54:33 - 34.31 N 11B.46 W C 60 6.0. 4.0
01-17-1994 12:55:46 34.28 N 118.58 W C 63 6.0 4.1
01-17-1994 13:06:28 34.25 N 118.55 W C 59 6.0 4.6
01-17<1994 13:26:45 34.32 N 118.46 W C 61 6.0 4.7
01-17-1994 13:28:13 34.27 N 118.58 W C 62 6.0 4.0
01-17-1994 13:56:02 34.29 N 118.62 W C- 67 6.0 4.4
01-17-1994 14:14:30 34.33 N 118.44 W C 62 6.0 4.5
01-17-1994 15:07:03 34.30 N 118.47 W A 61 2.6 4.2
01-17-1994° 15:07:35 34.31 N 118.47 W A 61 1.6 4.1
01-17-1994 15:54:10 - 34¢.38 N 118.63 W A 3.0 4.8
N W A 9.2 4.6
N W A 2.3 4.0
N W A 3.9 4.1

~J
[
[

NOTE: Q IS A FACTOR RELATING THE QUALIT? OF EPICENTRAL DETERMINATION

+- 1 km horizontal distance; +- 2 km depth

+- 2 km horizontal distance; +- 5 km depth

+- 5 km horizontal distance; no depth restriction
>+- 5 km horizontal distance

Uaww
nowonon

Event qualities are highly suspect prior to 1990. Many of these event
qualities are based on incomplete information according to Caltech.
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DATE

01-17-19%4
01-17-1994
01-17-1994
01-17-199%4
01-18-1994
01-18-1954
0l1-18-19%4
01-18-1994
01-18-1994
01-18-1994
01-16-1954
01-18-1994
01-19-199%4
01-19-1994
01-19-1994
01-19-1994
01-19-1994
01-19-1994
01-21-1994
01-21-19%4
01-21-19%4
01-21-19%4
01-21-1994
01-23-1994
01-24-1994
01-24-1954
01-24-199%4
01-27-1994
01-28-1994
01-29-1994
01-29-199%4
02-03-1994
02-05-1994
02-06-1994
02-25-199%4

NOTE: Q IS
+- 1 km

+- 2 km
+- 5 km

onwp

List Of Historic Earthquakes Of Magnitude 4.0 Or

TIME,

20:46:02
22:31:53
23:33:30
23:49:25
00:39:35

00:40:04

00:43:08
04:01:26
07:23:56
11:35:08
13:24:44
15:23:46
04:40:48
04:43:14
09:13:10
14:09:14
21:09:28
21:11:44

18:39:15

18:39:47
18:42:28
18:52:44

18:53:44 -

08:55:08

'04:15:18

05:50:24
05:54:21
17:19:58
20:09:53
11:20:35
12:16:56
16:23:35
08:51:28
13:19:27
12:59:12

Long Beach Memorial Medical Center—Geotechnical Investigation
-MACTEC Project 4953-04-2891

Table 3

Greater Within 100 Km Of The Site
(CAL TECH DATA 1932-2003)

LATITUDE

34.30
34.34
34.33
34.34
34.38
34.39
34.38
34.36
34.33
34.22
34 .32
34.38
34 .36
34.37
34.30
34.22
34.38
34 .38
34.30
34.30
34.31
34.30
34.30
34.30
34.35
34 .36
34.36
34.27
34 .38
34.31
34.28
34.30
34.37
34.29
34.36

22222222222 BB EErREgaguEgeEEgagEs

LONGITUDE

118.
118.
118.
118.
118.
118.
118.
118.
118.
1ls8.
.56
.56
.57
118.
.74
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Event qualities are highly suspect prior to 19%0.
qualities are based on incomplete information according to Caltech.
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NOTES:

1. SECTION BASED ON SOIL CONDITIONS AT BORING LOCATIONS. |

SOIL CONDITIONS BETWEEN BORINGS HAVE BEEN INTERPOLATED G EO LO GIC SE CTION
AND LOCALIZED VARIATIONS FROM CONDITIONS ENCOUNTERED ' ——
MAY OCCUR. SECTION IS INTENDED FOR DESCRIPTIVE PURPOSES ONLY. SCALE 1" =20

2. SEE FIGURE 2 FOR LOCATION OF SECTION.
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Liquefaction -

Areas where historic occurrence of liquefaction, or

local geological,

geotechnical and groundwater conditions indicate & potential for
permanent ground displacernents such that mitigetion as defined in
Public Resources Code Section 2693(c) would be required.

_Earthquake—induced Landslides

Areas where previous occurrence of landslide movement, or local
topographic, geological, geotechnical and subsurface water conditions
indicate a potential for permanent ground displacements such that
mitigation as defined in Public Resources Code Section 2683(c) would

SEISMIC HAZARDS ZONE MAP

be required.

SCALE 1” = 2000’ (0.61 km)

REFERENCE:

Califomia Division of Mines and-Geology, 1999,
“State of Califomia Seismic Hazard Zones,
Long Beach Quadrangle, Official Map.”
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Long Beach Memorial Medical Center—Geotechnical Investigation October 27, 2004
-MACTEC Project 4953-04-2891

APPENDIX

EXPLORATIONS AND LABORATORY TESTS

EXPLORATIONS

The soil conditions beneath the site Were explored by drilling five borings. The locations of our
borings are depicted in Figure 2. The current borings were drilled to depths between 35 and
61.5 feet below the existing grade using 8-inch-diameter hollow-stem-auger-type drilling
equipment. Caving and raveling of the boring walls did not occur; casing or dri]]ih-glmud was not

used to extend the borings to the depths drilled.

The soils encountered were logged by our field technician and undisturbed and bulk samples-were
Aobtained for labo}atory inspection and testing. The logs of the. curfent borings are presented in
:li"igufes A-1.1 through A-1.5. The depths at which the imdisfurbed samples were obtained are
indicated on the left of the boring logs. The number of blows required to drive the Crandall
samplér 12 inches using a 140 hammer falling 30 inches is indicafed on the logs. The soils are

classified in accordance with the Unified Soil Classification System described in 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 éncountered were deterinined by performing

tests on the undisturbed samples. The results of the tests are depicted on 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 moisture content and after soaking to near-saturated
moisture content and at various surcharge pressures. The yield-point values determined from the

direct shear tests are presented in Figure A-3.1, Direct Shear Test Data.

A-1



Long Beach Memorial Medical Center—Geotechnical Investigation October 27, 2004
MACTEC Project 4933-04-2891

Confined consolidation tests were performed on three undisturbed samples to determine the
compressibility of the soils. Water was added to one of the samples during the tests to illustrate the
effect of moisture on the compressibility. The results of the tests are presented in Figures A-4.1

through A-4.2, Consolidation Test Data.

The optimum moisture content and maximum dry density of the upper soils were determined by
performing a compaction test on a sample obtained from Boring B-4. The test was performed in
accordance with the ASTM Designation D1557-91 method of compaction. The results of the tests

are presented in Figure A-5, Compaction Data.

The Expansion Index of the soils was determined by testing one sample in accordance with the
Uniform Building Code Standard No. 29-2 'method. The results of the test are presented in
Figure A-6, Expansion Index Test Data.

‘To provide information for paving design, a stabilometer test (“R” value test) was performed on a
sample of the _uppersoﬂé. The test was performed for us by LaBelle-Marvin Professional Pavement

Engineering. The résults of the test are presented in Figures A-7.1 and A-7.2.

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

and recommendations for mitigating procedures are presented in Figures A-8.1 through A-8.6.
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THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE CONDITIONS AT OTHER LOCATIONS
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= SILTY SAND - very dense, very moist, medium brown, fine, some
g + . clay ’
= 35— y 18.1 | 117 |80/11" TML| . SANDY SILT - hard, moist, grayish green, fine sand
& 4 | ‘sandy lens
g )
=15 . N .
% e 1 37 | SILTY SAND - very dense, moist, greenish gray, fine to medium
= 1 1 . ..
5 " some clean sand seams
2 e 111 | 105 | 48
] 1 i
2 I
& 1 | 83/9" POORLY-GRADED SAND - very dense, moist, grayish green, fine
& 25— -
i 7.8 97 81
E i 5 -
g
E 1 1 9 . .
»” 4 £ .
§ SANDY SILT - hard, moist, grayish green, fine sand, silty sand seems
g 20-r 1 23.8 | 101 | 58 '
E 4= 30 CLAYEY SAND - very hard, moist, greenish gray, fine to coarse
& 1 1 81
o .
B 1 J
[=} |
21 BT 7 95 | 128 [ 86
T 1 End of boring at 3614’
T 35 .
80 NOTES: 1. Water not encountered. 2. Borehole backfilled with soil
T . cuttings and tamped.
T ) * Number of blows required to drive the Crandall sampler 12 inches
10—} 4 using a 140 pound hammer falling 30 inches
b o ] ** Elevations are based on Site Plan provided by Cannon Design
40

Field Tech: AR
Prepared By: LT

Checked By: W/L

Long Beach Memorial Hospital

Long Beach, California

LOG OF BAQRING

Project: 4953-04-2891 Figure: A-1.1

ZAMACTEC
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2 18| |ugloale |2 o BORING 2
= =z & = E 2= % ~|Q
:‘j @) — - e % | o E —
3 5 E |25 55 |EE|CE|d| DATEDRILLED: September 27, 2004
24 [ > 5 |: E‘ 0% | -1 g EQUIPMENT USED: . Hollow Stem Auger
H5 | 4 A FEIE8 | & ChE: HOLE DIAMETER (in.): §
52| A 2 R = ELEVATION: 48.5 **
[—.
; 8 2 2505 3" Thick Asphalt Concrete
% S - E FILL - 12" Thick, disturbed natural, concrete fragments
E E 1 SILTY SAND - medium dense, moist, medium brown, fine
= B i
2= |
o] E s ¥ ] 46 | 106 | 31
j6a]
8 E + i
55 — 5 .
5@ . 29 slightly porous
w = -4 W
é % 1 | o B8 32 22
Z 2 { - some silty and clayey seams
89 P § ] 5.2 109 55 )
<5 4 FAAAL ’
8z " - e
| é — 10 AL
g 1 ] KA
=] E J MA
g é I i ML SANDY SILT - stiff, moist, light brownish gray, fine sand
% 2 35~ | 27 | B ' .
m A i )
& < T s ] SM SILTY SAND - medium dense, moist, light brownish gray, fine
=) gﬂ n A :
< < | . 21 E : .-‘,
Z< . I
g D S A
= -
85 9 50 | 101 | 50 % Passing Si
% z 30— . 17.9% Passing Sieve No. 200
2 ) il 7 less silt
Q = — 20
) & 1 | 819" POORLY-GRADED SAND - very hard, moist, light gray, fine to
=5 N medium, silty seams -8

Q s ]
25|
&H 25| 1 3.7 92 |89/10" trace of shell fragments
Z & - -
% o T 25 SILTY CLAY - hard, moist, medium gray, very fine sand
S 1 ] s X -ML
g A ]

- n .
BS E _
z - . 0
& E 20—_ ._1 L 121 15010"| & Al Ssl\é SILTY SAND - very dense, moist, greenish gray, fine to medium
R i I -
5w — 30 A
R 1 |som KAl
< o " J
ﬁ -4 A
< < I i
ae B i A8
9 3 . 7.6 | 122 |1009"| BZ 23.3% Passing Sieve No. 200
& T A /
E 1 35 53T slightly coarse, some silt balls
=2 - Tl b
a 1. ML| CLAYEY SILT - hard, moist, brownish gray, very fine sand

10-F i 243 | 102 |87/11"| B
40
Field Tech: AR
Prepared By: LT
(CONTINUED ON FOLLOWING FIGURE) Checked By: {jm™

Long Beach Memorial Hospital
Long Beach, California

LOG OF BORING

P .
% MACTEC Project: 4953-04-2891 Figure: A-1.2a
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250IL_CRANDAL

2 18| _ gfg SERERE BORING 2 (Continued)
= g | € [3E E E_ 2o §§ =
8 |E| E |SE|BS|E8 08|58 DATEDRILED:  September27, 2004

sa|l S| 5 |2m |58 ol T3 EQUIPMENT USED:  Hollow Stem Auger

25| B | A [FRIZ8|e [9¥|< HOLE DIAMETER (in)): 8

52| = & B |®R || ELEVATION: 48.5*+

(=] é : 5

[

5 § 4 57 E ML SANDY SILT - hard, moist, brownish gray, very {ine sand
Q b i

= J

3 E s 12.4 | 116 |100/9"| B

ee |

2& = 45 some clayey seams

3 ‘é‘ 1 79 g :

2 = |
“m

= g 0=l 11.9 | 122 [ 89/9' i SILTY SAND - very dense, wet, fine to medium

< = L 1 .

o® .

Z . ")
Eé I+ 30 % wet - C
S o I 40 ML SANDY SILT - hard, wet, medium brown, very fine sand, some clay
B i .

é = L .
S g 1 " clayey seams
BE | o 291 | 95 | 879" | B
2
& !
Ay -
E*‘ - 55 - : '
= 5 - oL SP sand seems, very dense, wet . '
;i : 5 87 11 -SM SILTY SAND - very dense, wet, olive brown, very fine
g5 - |
56 T 207 | 102 | 100
Z -10— *
88| "7
8 E T 60
< __ 32
.
285 1L End of Boring at 61%' ,
o< N .
. E - NOTES: 1. Water encountered at 55'. 2. Borehole backfilled with
O =15 soil cuttings and tamped.
2| ] -
e — 65
B
& A ]
& > i
53 i
Z 5
= E 20~
= 5
2| -
Z & — 70
o g
(2]
<5 T
e |
<< i
ug s
% < -25—'_
U -4
= s
2]
= I
= g
1
~30~
| 80

Field Tech: AR
Prepared By: LT
‘Checked By: Y‘L}Z _

Long Beach Memorial Hospital

Long Beach, California

|

AMACTEC

LOG OF BORIN

{ Project: 4953-04-2891

Figure: A-1.2b
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ISOIL_CRANDAL

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE CONDITIONS AT OTHER LOCATIONS

a | 2 s BORING 3
N’ (#5] »
S| & |2Z|Re zo| 3% |3 _
E | E |SA|BE|H8|OE|8| DATEDRILLED:  September27,2004
5 ;: Fl=™~|o0° . e -_% % EQUIPMENT USED: = Hollow Stem Auger
S| Rl A|FE|Z8|e |QF HOLE DIAMETER (in.): 8
2| B 2 B |® || ELEVATION: 48.0*
8 Pt 3" Thick Asphalt Concrete
;‘f ot 2 [ateter 12" Thick Crush Rock and Asphalt Concréte
ML SANDY SILT - hard, moist, medium brown, fine to medium sand,
g = i some clay
<
ke 45— 1 135 | 125 | 82 T ML | CLAYEY SILT - hard, moist, medium brown
é A am
5l T 7 CL -
é - 5 /f:;l:‘ :
43 i /
E y G R;' %%%7
2 T . 11.3 | 121 63 | B
8 40— - yaney
E 1 | paany
Z " less clay
5 4- 10 seeont
= 22 )
i T i L SM SILTY SAND - dense, m01st, light to medium brown, fine to medmm,
) 1 i : silt seams
2 ML CLAYEY SILT - hard, moist, medium gray, fine sand
=0 ¥ 1 335 | 90 | 63 | K, ;
e -
g M b
<
i T 53 grayish brown, very fine sand seams :
: T 1 _ -] SM SILTY ‘SAND - very dense, moist, light brownish g'ray, fine to
Fé L ! 6.6 18 |8311” S medium, some clean sand seams
& 30+ -
é i J
E T 07T SP| POORLY-GRADED SAND - very dense, moist, light brownish
M " i yellow, very fine to fine
% ;
< T ]
E BT T 27 | 95 |889"
E s -l
é - 25
50
= T - Syvi|  some shell fragments
: 4= 4 % SILTY SAND - dense, moist, medium brown, fine to medium
= . : b d
8 I 101 | 123" | 75/9" rown and gy
E A1 .
&% -+ 30
= : some clay
= 1 1 85
(=}
= AL il
<
= .
Z 15-r iy 122 | 123 | 95/9"
1 35 TSP POORLY-GRADED SAND - very dense, moist, medium brown, fine
1] -SM to medium
1 ] 58 -
S il End boring at 36%%'
10— P NOTES: 1. Water not encountered 2. Boreho]e backfi ]led soil
cuttings and tamped. -
40

Field Tech: AR
Prepared By: LT

Checked By: ,}M"K,

Long Beach Memorial Hospital
Long Beach, California

#MACTEC

LOG OF BORING

Project: 4953-04-2891 Figure: A-1.3 |




_V1 42891.GP] LAW CRAN.GDT 10/22/04

1SOIL_CRANDAL

BREAENE gg E 5.8
8 E = EE & E Hg 3 5 M|  DATE DRILLED: September 28, 2004
Su| S| B [2x=|38% (27|22 |&|  EQUIPMENTUSED: | Hollow Stem Auger
E S| &8 A B2 % |97 =< HOLE DIAMETER (in.): 8
52| R 2 A R ELEVATION: 49,0 **
H = :
:/ta S FILL - SANDY SILT with CLAY - stiff, moist, dark brown, Ime to
é g 4 - medium sand, some 4" brick concrete fragments
=
OB 4 < 2 e 3 . H . ol :
3 3 140 | 118 s | gl SILTY SAND - medium dense, moist, reddish brown, fine
Q& . —L i 1A
& 1= 5 o
a é i 1 32 E A ' ) '
g E SANDY SILT - very stiff, moist, dark brown, very fine sand, some
&7 m I3 /| . clay . . U
z' w
= é T 1 57| ne | 7 | &
58 40— E
S% 10 "
Z E ::" | 25 x sandy seams
g2l T |
£ S 364 | 85 65 | B some cemented silt fragments
(& .
a 35— b
-
Eé 415 ,
<% 1. Jsum E
[ 3
< .
O H ™ 5 - I
£ g . _
g 2 T 1 26.1 | 98 |85/11" SILTY SAND - very dense, moist, light brown, fine to. medium
8 E 30—+ b
j75]
8e 1 20
Z & L1 1 mn |
o
é 2 T+ . POORLY-GRADED SAND - very dense, moist, light brown, fine to
By ’ medium '
5 i T T 7.0 94 |[100/9"| B |
z& | 25 .
Ex +- 25 - -
= 90/11"
. X
5| g T 7 . R SILTY SAND - very dense, moist, brown and greenish gray, fine
Eq * o, 150 | 117 | 84 | B} 47.1% Passing Sieve No. 200 '
= E 20— . ::
CLs :
Z & 4 30
1= ' 67 M
é.'a T i N1
= | A i
<; T 3 e CLAYEY SAND - very dense, moist, brown and greenish gray, fine
= % : ,
22 T 1 152 | 15 | 3 | -
2 :
8' 15— = 7
E ™ 90/11" ] o SILTY SAND - very dense, moisf, medium to light brown, fine
& T 1o g
I i 181 | 108 | 809" | Eaf:
10— 7 S
40 N

(CONTINUED ON FOLLOWING FIGURE)

Field Tech: AR
Prepared By: LT

Checked By: }kC/C

Long Beach Memorial Hospital

Long Beach, California

AMACTEC

LOG OF BORING

| Project: 4953-04-2891 Figure: A-1.4a’]
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. THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE CONDITIONS AT OTHER LOCATIONS

8| |aBlaslr & |u BORING 4 (Continued)
z | €|BH %E ERERE
p o € _
E|E E Z|55| 83| 88|8| DATEDRILED:  September2s, 2004
Jl S| & |eA|o IS S =2 % EQUIPMENT USED:  Hollow Stem Auger
S| &R |A|FEIZL|R |Q™ HOLE DIAMETER (in.): 8 '
2R @ S | &R |®| ELEVATION: 49.0**
Q
a 1 ] ss
> .
% T ’ . ML SANDY SILT - hard, moist, brown and gray, very fine sand
E . 235 | 99 | 64 | B '
@ S
& % p= SILTY CLAY - hard, moist, bluish gray, very fine sand’
z
@ 4 i
[7z] [
F4 = J
g N 64 S SILTY SAND - dense, moist, light brown, fine
E 0 - ' S N
4 50 - 2 . ..
é 1 | 7 f/’% SILTY CLAY - hard, moist, light brown, fine sand
] .
= w4 310 | 93 | 100 // - ' . , )
& 5t i s POORLY-GRADED SAND - very dense, very moist, medium grayish
& " brown, fine to medium -
-+ 55 ; )
E i 4 87 CLAYEY SILT - hard, moist, brown and gray, very fine sand
g 1 A .
n T T 27.5 94 93 B
B 0+ :
= 4+ 60
a 1 Joam| - R
(7]
§ 4 i _ End of Boring at 61%'
= 4 E - NOTES: 1. Water encountered at 53'. 2. Borehole backfilled with
= : soil cuttings and tamped.
| s+ - _
= + 65
H A
= 4 i
a
E - =
= g i
E
i) T 70
jas|
= - -
=
= 4 o
<
2 +
<
25— -
1+ 75
30— 4
80

Field Tech: AR
Prepared By: LT
Checked By:)dh‘s-.lc

Long Beach Memorial Hospital ‘ ?JM ACTEC LOG OF B(:Hi(ING

Long Beach, California Proiect: 4953-04-2891  Figure: A-1.4b




V1 42801,GPJ LAW CRAN.GDT 10/22/04

_ THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE CONDIT TONS AT THE EXPLORATION LOCATION. SUBSURFACE CONDITIONS AT OTHER LOCATIONS

€| _|uklaslt |E | BORING 5
2| €|38|88|3_|52|3
) o £ '
E B |25 é E g 3 5 |  DATEDRILLED: September 27, 2004
Jl 218 |: g o8| es % EQUIPMENT USED:  Hollow Stem Auger
=l m| A FBIE8|e |8F| HOLE DIAMETER (in.): 8
al| 2 tn =) 2 (v
3 & m ELEVATION: 48.5 **
B a 5 SM 3" Thick Asphalt Concrete
:. - - SILTY SAND - medium dense, moist, medium brown, fine, silty
g 8 __ seams :
< I ’ ML CLAYEY SILT - very stlff moist, brownish orange very fine sand,
= L 2 127 | 117 45 B some silty clay - -
3 45—
=] = ]
w -
& T 3
E 1 1 4
g 1 ! 3 R Y
) I 1 1S SILTY SAND - medium dense, moist, medium brown, fine
8 40, ] 11.9 | 116 23 :
% ! i ML SANDY:'SILT - stiff, moist, light to medium gray, fine sand
z 7 iR :
] — 10 =
3 1 ] 26 g
gl 1] _
g . soft
S| s T 192 | 100 | 19 | &
B = 4
A 4
< L 15 = sandy sedms
E T J 77/11° SILTY SAND dense, moist, light to medlum gray, ‘fine
< i :
‘é oo 79 | 102 | 750" | BE-
7 - . 2
30~ 3
& - - :
E 2 : g g
= 1 | 881" R : SP ﬁgdolﬁY-GRADED SAND - dense, moist, light brown, fine to
w - 4
3 L - 5 SM SILTY SAND - very dense, mmst, light brown and gray, fine to
E ] ol % medium, some silty seams
T 25— ] 162 | 107 [87/10"| B&
& | :
-4 — 25 I':
5 1. s
E 4 4 75 e . some cla
& _ X . © clay
E o 139 { 120 |o2m1| -
%) B T :.:
E 20~ 2
El
- 30 .
o -
&= 7 74
S I i g 3
> P ¥ g
[=] ]
Z 15— 7.7 113 {95/11 ﬁ
| 35 . agl
i 84 End of Boring at 35
{ i @ NOTES: Water not encountered. 2. Borehole backfilled with soil
7 i cuttings and tamped.
10—-- |
1 40

Field Tech: AR

Prepared By: LT
Checked By: )‘H/v'-[i/

12S0IL. CRANDA

Long Beach Memorial Hospital
Long Beach, California

| ZMACTEC

LOG OF BORING

Project: 4953-04-2891 Figure: A-1.5
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CHKD J/7/7

JAA

O.E.

LT _

DR.

E.T.

DATE  October 13, 2004

4953-04-2891

OB

SURCHARGE PRESSURE in Pounds per Square Foot

1000

2000

3000

" 4000

5000

6000

SHEAR STRENGTH in Pounds per Square Foot

1000 2000 3000 4000 ~ 5000 6000
Y,
\[F®
\ 3@7
\ [ ]
\
\ ®2@13
\
\\ 3@17e
\
\
\
I\
\ e '
¢ @ | Boring Number and
X ‘//_ Sample Depth (ft.) —]
\ .
\ 0. 5@3
\ 3@
\ [ ]
\
\\ .2@43
\
Values Used in Analyses —/ \
\
\
\
\
\
\
\

@)
®

Samples tested after soaking to a moisture content near saturation

‘Samples tested at field mositure content

DIRECT SHEAR TEST DATA

MACTEC ;{/J '

FIGURE A-3




CONSOLIDATION IN INCHES PER INCH

LOAD IN KIPS PER SQUARE FOOT

0.4 05 06 07 08091.0 2.0 3.0 4.0 50 6.0 7.0 80

0.00

G

\\
0.01 - ~
T~ :
— Boring 3 at 3'
\\A/j\_ CLAYEY SILT

o] .
0.02 ~ \\
0.03 —— ™

=

0.04
0.05
0.06
-0.07

NOTE: Water added to sample after consolidation under a load of 1.8 kips per square foot.

-CONSOLIDATION TEST DATA

MACTEC ?/j/

FIGURE A - 4.1



CONSOL]])ATION IN INCHES PER INCH

LOAD IN KIPS PER SQUARE FOOT

04 05 06 07080810 . 2.0 3.0 40 50 6.0 7.0 8.0
0.00
&~
TN

0.01 SR

0.02 ' ' B -
™ Boring 4 at 13"
0N — SANDY SILT

0.03 ' e N

. | Boring 4 at 43’
o~~~ <|_ \\SANDY SILT

0.04 - Pt

0.05

0.06

0.07

CONSOLIDATION TEST DATA

MACTEC g{

FIGURE A - 4.2



BORING NUMBER

AND SAMPLE DEPTH: DR
SOIL TYPE: ' | SILTY SAND
MAXIMUM DRY DENSITY: -
(Ibs./cu.ft.) '

OPTIMUM MOISTURE CONTENT: 55

(%)

TEST METHOD: ASTM Designation D1557

COMPACTION TEST DATA

MACTEC ﬁ

FIGUREA - 5



BORING NUMBER
AND SAMPLE DEPTH:

SOIL, TYPE:

CONFINING PRESSURE:
(lbs./sq. ft.)

INITIAL MOISTURE CONTENT:

(% dry wt.)

FINAL MOISTURE CONTENT:
(% dry wt.)

DRY DENSITY:
(Ibs/cu.ft.)

EXPANSION INDEX:

5at3'
CLAYEY SILT
144
11.7
224
107.1

68

EXPANSION INDEX TEST DATA

MACTEC g

FIGURE A-- 6



R-VALUE DATA SHEET

P.N.4953.04-2891.02
L.B. Mem. Hosp.
BORING NUMBER: B-1 @ 27"

PROJECT NUMBER 31588

SAMPLE DESCRIPTION: Brown Silty Sand

....................................................................

ltem SPECIMEN
a b _ c

Mold Number . 16 - 17 ' 18

Water added, grams 86 79 74

Initial Test Water, % . 10.1 9.5 .91

Compact Gage Pressure,psi 160 350 350
|Exudation Pressure, psi 219 331 456

Height Sample, Inches - 2.62 Y. 2.50 2.48

Gross Weight Mold, grams 3270 3244 . “ 32137

Tare Weight Mold, grams 2099 2101 - 2079

Sample Wet Weight, grams 1171 1143 1134

Sxpansion, Inches x 10exp-4 0 7 : 23

Stability 2,000 Ibs (160psi) 29 / 58 b5 / 50. 23 / 43

Turns Displacement 5.38 4.93 4.30

R-Value Uncorrected 45 51} 61

R-Value Corrected 48 53 61

Dry Density, pcf 123.0 - 1265 . 127.0

_ ! DESIGN CALCULATION: DATA

Traffic Index Assumed: 4.0 4.0 4.0

G.E. by Stability 0.53 0.48 0.40

G. E. by Expansion 0.00 0:23 - 0.77

51 Examined & Checked: 10-/14/ 04
Equilibrium R-Value by : :
' EXUDATION
Gf = 1.25
0.0 9% retained on the
REMARKS: 3/4" sieve. P« .
- StevendRy. Maynie?

The data above is.based upon processing and testing sampies as recéived from the

eld. Test procedures in accordance with latest revisions to Department of

| Transportation, State of California, Materials & Research Test Method No. 301.

LaBelle o Marvin FIGURE 7.1



M.J. SCHIFF & ASSOCIATES, INC.

Constulting Corrosion Engineers - Since 1959 Phone (909) 626-0967 / Fax: (909) 626-3316
431 W. Baseline Road - E-mail: mjsa@mjschiff.com

Claremont, CA 91711 http://lwww.mjschiff.com

October 21, 2004

MACTEC
200 Citadel Drive
Los Angeles, CA 50040

Attention: Mr. J. Adolfo Acosta, Ph.D., G. E.

Re:  Soil Corrosivity Study
Long Beach Memorial Hospital
Southwest Corner of Long Beach Boulevard and Spring Street
Long Beach, California
Your # 4953-04-2891-02, MIS&A #04- 1413HQ

INTRODUCTION

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

The proposed project is construction of a 3-story building: - The water table is 53 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, desigh documents for the purpose of copstruction. If
the architects and/or engineers desire more specific information, designs, spec1ﬁcat10ns OrT Teview
of design, we will be happy to work with them as a separate phase of this project.

TEST PROCEDURES

The electrical resistivity of each sample was measured in a soil box per ASTM GS57 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. A 5:1
water:soil extract from each sample was chemically analyzed for the major soluble salts commonly
found in soils and for ammonium and nitrate. Test results are shown in Table 1.

CORROSION AND CATHODIC PROTECTION ENGINEERING SERVICES
PLANS & SPECIFICATIONS ® FAILURE ANALYSIS ® EXPERT WITNESS ® CORROSIVITY AND DAMAGE ASSESSMENTS

| FIGURE A-8.1



MACTEC October 21, 2004
MIS&A #04-1413HQ Page 5

Standard. concrete cover over reinforcing steel may be used fot concrete structures and pipe in
contact with these soils.

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

Please call if you have any questions.

Respectfully Submitted,
M.J. SCHIFF & ASSOCIATES, INC.

Adrineh Avedisian

Enc: Tablel

CR003023. -
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M. J. Schiff & Associates, Inc.

Consulting Corrosion Engineers - Since 1959 Phone: (909) 626-0967 Fax: (909) 626-3316
431 W. Baseline Road ' ' E-mail lab@myjschiff.com

Claremont, CA 91711 website: mjschiff.com
Table 1 - Laboratory Tests on Soil Samples
Long Beach Memorial Hospital, Long Beach, CA

Your #4953-04-2891.02, MJS&A #04-1413HQ
8-Oct-04

(ML - CL)
S e e e

S s

Resistivity Units
as-received ohm-cm 3,400 5,300
saturated ohm-cm 1,700 1,500
pH | 7.6 7.8
Electrical
Conductivity mS/cm 0.14 0.20
Chemical Analyses
Cations _
. calcium Ca®* mg/kg 24 24
magnesiom Mg®"  mg/kg 58 32
sodium Na"™  mg/kg ND 67
Anions |
carbonate CO32' nig/kg ND ND
bicarbonate HCO,"” mg/kg 98 101
chloride cl”  mgke ND 35
sulfate SO/ mg/kg 128 197
Other Tests
ammonium NH," mg/kg 1.7 1.5
nitrate NO;" mg/kg ND 31.7
sulfide s* qual na na

_ Redox

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 sml-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

Page 1 of 1
' FIGURE A-8.6
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1.0 GEOLOGY AND SOILS

As a result of the Initial Study, the City of Long Beach determined that the proposed project had
the potential to result in impacts related to geology and soils. Detailed analysis of this issue is,
therefore, included in this Environmental Impact Report (EIR). This analysis was undertaken to
identify opportunities to avoid, reduce, or otherwise mitigate potentially significant impacts
related to geology and soils.

This analysis has been undertaken to determine if the LBMMC Expansion project (proposed
project) may have a significant impact on geology and soils in accordance with Section 15063 of
the CEQA Guidelines. The conclusions rely upon expert opinion supported by facts, published
maps and reports (such as California Geological Survey, formerly Department of Conservation
Division of Mines and Geology, 1988a, 1994, 1996, 1997a, 1999; U.S. Geological Survey,
1964), technical studies, and planning documents such as the County of Los Angeles General
Plan Safety Element (County of Los Angeles Department of Regional Planning, 1990), and the
City of Long Beach Municipal Code (Building Codes, Municipal Code Chapter 18.24) and
General Plan Seismic Element (1988). Technical analysis for this section of the EIR was
completed by SCS Engineers (SCS).

1.1 Regulatory Framework

This regulatory framework identifies the federal, state, and local statutes and policies that relate
to geology and soils and must be considered during the decision-making process for projects that
involve grading (excavation or fill), modification of existing structures, or construction of new
structures.

State
California Geological Survey (CGS)

The CGS identifies several earth resource issues that should be taken into consideration when
evaluating whether the proposed project would likely be subject to geologic hazards, particularly
hazards related to earthquake damage. These considerations include both the potential for
existing geologic and soil conditions to pose a risk to the project and the potential for the
proposed project to result in an impact to the existing geologic and soil conditions by creating or
exacerbating a geologic hazard.

The CGS conducts studies related to geologic hazards (e.g., faulting, liquefaction, seismically
induced landslides, and ground shaking) as they affect people and structures. These relate to the
Alquist-Priolo Earthquake Fault Zone (APEFZ) Act and Seismic Hazards Mapping Act,
described below. The CGS also issues guidelines for the evaluation of geologic and seismic
factors that may impact a project or that a project may affect. The CGS publications that are most
applicable are as follows:

e Special Publication 99, Planning Scenario for a Major Earthquake on the Newport-
Inglewood Fault Zone (CGS 1988a).

e Open File Report 88-14, Recently Active Strands of the Newport-Inglewood Fault Zone,
Los Angeles and Orange Counties, California, (CGS 1988b).
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e Special Publication 42, Fault Rupture Hazard Zones in California (CGS, revised 1997).

e Special Publication 117, Guidelines for Evaluating and Mitigating Seismic Hazards in
California (CGS, 1997).

Alquist-Priolo Earthquake Fault Zone Act of 1972

The CGS has delineated Earthquake Fault Zones along known active or potentially active faults
in California pursuant to the APEFZ Act of 1972 (Public Resources Code Section 2621 et seq.).
This designation indicates that an active fault is present in the zone and may pose a risk of
surface rupture. The State of California (State) delegates the authority to local government to
regulate development within APEFZ. Construction of habitable structures is not permitted over
areas of potential rupture. A geologic study would likely be required prior to construction of
such structures within Earthquake Fault Zones to demonstrate that they are not located over an
area of potential rupture.

The closest active fault to the project site is the Cherry Hill segment of the Newport-Inglewood
fault. Recent information indicates that the fault is located approximately 1000 feet (300 meters)
northeast of the project site (personal communication D. Clarke, City of Long Beach Department
of Qil Properties, 2004). Proposed project buildings are not identified as being within an
Earthquake Fault Zone on an APEFZ Map. Therefore, the potential for surface rupture due to
fault plane displacement propagating to the surface under structures during the design life of the
project is considered low.

Seismic Hazards Mapping Act of 1990

The CGS has also identified Seismic Hazard Zones that are delineated in accordance with the
Seismic Hazards Mapping Program of the Seismic Hazards Mapping Act of 1990 (Public
Resources Code Section 2690 et seq.). The Act provides for “a statewide seismic hazard
mapping and technical advisory program to assist cities and counties in fulfilling their
responsibilities for protecting the public health and safety from the effects of strong ground
shaking, liquefaction, landslides, or other ground failure, and other seismic hazards caused by
earthquakes.” Portions of the proposed project site are identified on the Long Beach Quadrangle
Official Seismic Hazard Zones Map within a zone of liquefaction potential (CGS, 1999).

California Building Code

The majority of coastal California, including the proposed project site, lies within Seismic Zone
4, the highest level hazard zone designated by the current Uniform Building Code (UBC). The
California Building Standards Code, or California Building Code (CBC), augments and
supercedes the UBC with stricter requirements to reduce the risks associated with building in
Seismic Zone 4 to the maximum extent practicable. The CBC (Code of Regulations, Title 24)
sets standards for the investigation and mitigation of the site conditions related to fault
movement, liquefaction, landslides, differential compaction/seismic settlement, ground rupture,
ground shaking, tsunami, seiche, and seismically induced flooding. Mitigation of geological
(including earthquake) and soil (geotechnical) issues must be undertaken in compliance with the
CBC.
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Local
County of Los Angeles General Plan

The County of Los Angeles Board of Supervisors adopted the first Safety and Seismic Safety
elements in 1975 as components of the County of Los Angeles General Plan (County of Los
Angeles, 1980, 1990). The provisions of those elements were updated, revised, and combined in
one document and included in the Streamlined County of Los Angeles General Plan (County of
Los Angeles, 1993). The current County Safety element addresses seismic hazards related to
surface rupture and ground shaking, as well as geologic hazards associated with unstable ground.

Specifically, the General Plan includes a seismic hazard goal to minimize injury and loss of life,
property damage, and the social, cultural, and economic impacts caused by earthquake hazards.
The policies supporting this goal relevant to the proposed project, include continue enforcement
of stringent site investigations (such as seismic, geologic, and soils investigations) and
implementation of adequate hazard mitigation measures for development projects in areas of
high earthquake hazard. The “Seismic Zones Map” of the County of Los Angeles General Plan
must be taken into consideration in the project planning process.

The geologic hazards goal to protect public safety and minimize the social and economic impacts
from geologic hazards is supported by policies relating to issues such as approval of projects in
areas that are susceptible to landsliding, debris flow, and rockfalls and in areas where collapsible
soils are problems. Approval in these cases is contingent on the ability to satisfactorily mitigate
these problems.

County of Los Angeles Building Codes

The County has adopted and amended the California Building Code, described above, to reflect
local geologic and seismic conditions. The County of Los Angeles Building Code (Los Angeles
County Codes, Title 26) would be the standard for evaluation of the adequacy of geotechnical
and engineering geology studies needed for design and construction in the County. The proposed
project would be subject to the provisions of both the CBC and the County of Los Angeles
Building Code. In addition, the Building and Safety Division of the County of Los Angeles
Department of Public Works has jurisdiction over projects where grading is required to ensure
the safety of workers and to ensure the safety of the public once the project is constructed.
Grading and proposed structures must comply with the County Building Code and the County
Hydrology Manual.

City of Long Beach

Building and construction within the City of Long Beach are subject to the regulations of the
City of Long Beach Municipal Code. Municipal Code Chapter 18.24, Building Codes, adopts
and incorporates by reference the California Building Code (Volumes I and II, 2001 Edition).
This Municipal Code chapter includes amendments and modifications to the California Building
Code that are specific to Long Beach. The California Building Code in turn incorporates
provisions of the Uniform Building Code, which contains seismic design criteria and grading
standards.

December 04 SCS ENGINEERS



The City of Long Beach General Plan adopted the Seismic Safety Element of the General Plan
on October 1988. The purpose of this element is to provide a comprehensive analysis of seismic
factors in order to reduce the loss of life, injuries, damage to property, and social and economic
impacts resulting from future earthquakes. The Seismic Safety Element is a seismic safety
planning tool and contains goals and recommendations that provide guidance for development in
seismically active areas. To achieve maximum feasible safety from seismic risk, the Seismic
Safety element focuses upon current developmental policies as well as the allocation of future
land uses.

1.2 EXISTING CONDITIONS

Regional Geology

Geologically, the project area is located in the southwestern portion of the Los Angeles basin.
The basin formed when basement (older) rocks were structurally downwarped allowing a thick
sequence of Upper Cretaceous through Recent age (approximately 100 million years ago to
present) sedimentary units to form. The sedimentary basin fill in the project area is estimated to
be 12,000 feet (3660 meters) thick (Yerkes, et al, 1965). The basin fill in this area consists
predominantly of marine origin sandstone, siltstone, and shale of Middle Miocene to Pliocene
age (approximately 16 to 1.8 million years ago) overlain by predominantly marine sand and silt
of Pleistocene to Recent age (approximately 1.8 million years ago to present).

The rocks of the basin are cut by numerous faults, many of which are strike-slip faults of
generally northwest-southeast orientation. A number of faults in the basin are considered to be
active or potentially active (Tables 1 and 2). Research has also indicated several blind thrust
faults (low angle faults which do not break the surface) are active or potentially active and could
cause significant ground shaking (Shaw and Suppe, 1996). Of faults considered active, the
Newport-Inglewood fault zone is located closest to the project site, within approximately 1,000
feet (300 meters) northeast. The

Newport-Inglewood zone extends from the Baldwin Hills to Newport Bay and is considered
active. Some recent research also indicates that the Compton-Los Alamitos Blind Thrust, which
may be located in the deep subsurface under the project site, may or may not be active or
potentially active (Shaw and Suppe, 1996; Mueller, 1997).

Site Specific Geology and Soils

Surface elevation in the project area is between approximately 35 and 50 feet (10 to 15 meters)
above mean sea level. The site generally slopes to the southwest but there are no steep slopes.
The investigation area is located on the western flank of the Signal Hill uplift, approximately 1
mile (1.6 kilometers) east of the Los Angeles River and approximately 3 miles (4.8 kilometers)
north of the Long Beach shoreline. Surficial geologic materials in the area consist of Pleistocene
and Recent non-marine and marine units, predominantly sand, silty sand, sandy silt, silt, and clay
(Figure 1). Undisturbed soil at the site is not considered significantly erodable. In addition to
native materials and engineered fill placed in connection with construction activities, an
unknown volume of unclassified fill, including gravel, debris, and waste oil field material, was
used to bring a former on-site ravine up to grade prior to use of the site for hospital facilities.
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Native and fill soils were encountered in borings drilled during subsurface site investigations.
There are no unique geological features at the project site.

Portions of the project area are within the Long Beach oil field and several abandoned petroleum
production wells are located at the site (see detailed description of these in the Hazardous
Materials section of this EIR). The portion of the ground surface within the oil field that is also
within the project area no longer contains active oil production facilities. The project is not
located in a Mineral Resource Zone as identified by the CGS.

The uppermost regional aquifer in this area is anticipated to be the Gage (California Department
of Water Resources, 1961), located at a depth of approximately 200 to 250 feet (60 to 75 meters)
below ground surface (bgs). Uppermost groundwater beneath most of the area occurs at a depth
estimated at 50 feet (15 meters) bgs within sands of the Lakewood Formation, however a thin
perched zone of groundwater was encountered as shallow as 15 feet (5 meters) bgs in the
northern portion of the expansion area.

As indicated above, a portion of the Newport-Inglewood fault zone, known as the Cherry Hill
segment, is located within approximately 1,000 feet (300 meters) of portions of the project area.
The Newport-Inglewood fault is capable of a 7.1 magnitude earthquake (Cao, et al, 2003).
Maximum horizontal ground acceleration was estimated on a design and upper bound earthquake
basis in a recent study (MACTEC, 2004), with a 10 percent chance of exceedance during 50- and
100-year time periods, respectively. The design and upper bound basis peak ground
accelerations were estimated at 0.52 and 0.65 g.

Environmental Setting in Relation to Proposed Project
Seismicity --

The project is located in an area that is susceptible to strong ground shaking from severe
earthquakes. Earthquakes on faults, such as the nearby Newport-Inglewood (capable of 7.1
magnitude), can generate seismic shaking. There are also a number of other active and
potentially active faults within 60 miles (100 kilometers) of the site, any of which could cause
significant ground shaking at the site (Tables 1 and 2, Figure 2). Some of the faults present a
risk of very strong ground shaking that must be considered for facilities where public safety and
post-earthquake function are necessary. Implementation of the proposed project could expose
people and structures to strong seismic ground shaking, which represent a potentially significant
adverse impact unless mitigation is incorporated.

Potential seismic forces resulting from an earthquake as they might affect buildings and other
structures are often quantified as peak ground acceleration. MACTEC (2004) has determined
site-specific peak ground acceleration using the Design Basis Earthquake having a 10 percent
probability of exceedance during a 50-year time period and the Upper Bound Earthquake having
a 10 percent probability of exceedance during a 100-year time period of 0.52 g and 0.65 g,
respectively. It is recommended that conservative factors of safety be applied to the design of
critical structures.
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Groundwater --

Groundwater has been encountered at depths of 40 to 50 feet (12 to 15 meters) below ground
surface in the project area. Approximately 10 to 15% of the project site overlies an area
potentially susceptible to liquefaction, as indicated on the California State Seismic Hazard Maps.
A portion of the site, extending from near the intersection of Columbia Street and Atlantic
Avenue in the northeast to the intersection of Patterson Avenue and Long Beach Boulevard on
the west, is susceptible to liquefaction (Figure 3). This area is the former location of a ravine
crossing the area that was backfilled with unclassified fill soil prior to construction of the present
hospital buildings (Figure 4). Some of this unclassified fill has subsequently been removed and
replaced by engineered fill. Perched groundwater has been encountered in this fill material
(SCS, May 2004). The perched water may be seasonal. Much of this unsuitable fill material has
been removed and replaced with compacted engineered fill, however some remains. All of the
remaining unclassified fill that underlies buildings that are to be constructed as part of the project
will also be removed and replaced. The most common effects of liquefaction are ground
settlement and cracking, sinking and/or tilting of heavy surface structures, buoyancy of some
buried structures (e.g., pipelines, tanks), and shallow lateral spread landslides near drainages
with exposed “free faces” (e.g., flood control channels, stream banks). Based on soil parameters
measured at the site, MACTEC (2004) has calculated the liquefaction induced settlement to be
less than 0.25 inches (0.64 centimeters). Where liquefaction does not occur, soils may be subject
to seismic settlement from densification during severe shaking.

Soils Issues --

Expansive soils have relatively high clay mineral content and are usually found in areas where
underlying formations contain an abundance of clay minerals or where coarse-grained materials
are weathered and break down into clay-rich materials. Although there is some clay in the natural
soils in the project area, the soil is primarily silt and silty sand. The Leroy Crandall and
Associates report of April 10, 1969 indicates that the clay soils are somewhat expansive.
Following standard engineering practice, all expansive soil that could potentially negatively
affect buildings or other project components would be removed and replaced with properly
engineered fill soil prior to building construction.

As described in the project report Hazards and Hazardous Materials (SCS, October 2004),
evaluation of California Department of Conservation, Division of Oil, Gas, and Geothermal
Resources (DOGGR) records for the project area revealed 9 former oil well locations on the
project site. Activities associated with oil well drilling and oil production, including drilling mud
pits, sumps, and pipelines, may be encountered in the vicinity of the former wells. Some of these
facilities may be associated with soil contaminated with hydrocarbons, metals, or other
potentially hazardous substances. As discussed in the Hazards and Hazardous Materials report,
soil with field indications of potential contamination encountered during project earthwork, will
be tested and removed if found to be contaminated or otherwise unsuitable. This approach will
apply also to soils, described above as unclassified fill, located in a former ravine that was
historically filled using petroleum containing soil and miscellaneous oil field and other debris
(see Figure 4 for approximate location of remaining unclassified fill).
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1.3 Significance Thresholds

The following are the potentially relevant standards of significance:

e The project would conflict with legal requirements regarding geologic hazards or soil
conservation.

e The project would expose people or structures to significant injury or damage due to
geological hazards. For instance if the project is located in a known fault rupture zone,
the site includes material subject to seismically induced liquefaction or landsliding, or
the soils are sufficiently expansive or likely to subside so that significant building
damage might result.

e The project would result in significant soil erosion, loss of mineral resources, or loss of a
unique geological feature.

1.4 Impact Analysis

Seismicity

The surface expression of known active or potentially active faults do not pass directly through
the project site, however a number of known regional active faults are located at distances where
they could produce substantial ground shaking at the project site. Similar to development
throughout most of southern California, implementation of the proposed project will result in
exposure of persons at the project site to substantial ground shaking and thus a degree of seismic
hazard risk. The proposed project will be constructed in accordance with the California Building
Code, Long Beach Municipal Code, and Uniform Building Code. In addition, the maximum
probable seismic ground acceleration will be taken into consideration when designing all
structures in order to minimize potential hazards. Furthermore, geotechnical studies prepared for
each phase of building will be undertaken in accordance with the CGS Guidelines for Evaluating
and Mitigating Seismic Hazards in California (1997b). The project will be consistent with the
goals and recommendations of the Seismic Safety Element of the Long Beach General Plan. For
these reasons, impacts associated with seismic hazards will be reduced to the extent possible and
will be less than significant.

Another potential impact associated with seismic activity that could occur at the site is
liquefaction. Soils in most areas of the site are not susceptible to liquefaction, however, as
discussed previously, some areas of the project site are located within the CGS liquefaction
hazard zone. Potential impacts due to liquefaction could include foundation bearing failure or
large foundation settlements, imposition of additional loads on foundations, localized lateral
displacement (spreading) or compression, floatation of light structures, and damage to
infrastructure such as streets and utilities. The liquefaction potential will be evaluated as part of
the detailed geotechnical study for each new building phase and for any new infrastructure, as
required by the California Building Code and Uniform Building Code. Unsuitable fill soils
located under proposed structures will be removed and replaced with properly engineered fill.
Subsurface drainage will be provided where necessary to prevent near surface soil saturation.
Geotechnical studies and design will be undertaken in accordance with the CGS Guidelines for
Evaluating and Mitigating Seismic Hazards in California (1997b). For these reasons, impacts
associated with potential liquefaction will be less than significant.
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Grading-Related

Since the project will, overall, require substantial grading and filling, erosion or stockpiled soil
or of exposed soil surfaces could occur. Specifically, excavation, grading, stockpiling, and other
earth moving activities could exposed site soils to wind- or water-generated erosion. Best
management practices will be employed in preparation of and during periods of precipitation
when earth moving activities are being conducted or when soil has been exposed by these
activities in order to eliminate or reduce erosion to the extent possible. Implementation of Best
Management Practices will ensure that the project will not result in substantial soil erosion and,
therefore, erosion related impacts will be less than significant.

Although there are some clay soils in the project area and some of these have been indicated to
be somewhat expansive in a few past geotechnical reports, soil at the site is predominantly silty
and sandy and not expansive. Extensive additional geotechnical testing will be conducted in area
where foundations will be placed and any unsuitable soils that could potentially swell and affect
buildings or other proposed project components will be removed and replaced with engineered
fill. In addition, there is no evidence or reason to believe that soils, with the possible exception
of unclassified fill, would be subject to significant subsidence. For these reasons, impacts
associated with potentially expansive soils will be less than significant.

As indicated above, if indications, of potentially contaminated soil, such as discoloration or
odors, are encountered during grading, these soils will be tested and removed if found to be
unsuitable to remain in place. Additional information on this topic is included in the section of
the EIR dealing with Hazards and Hazardous Materials.

Cumulative Impacts

Development of the LBMMC expansion will not result in cumulatively significant impacts
associated with potential seismic hazards or with grading.

1.5 Mitigation Measures

The following mitigation measures are recommended to ensure that potential impacts associated
with geology and soils will be less than significant:

e Measure Geology-1. Geotechnical studies will be conducted as necessary to assure that
all critical soil parameters are defined, areas and depths where soil saturation could
occur are delineated, and maximum probable ground acceleration and other seismic
related effects can be predicted.

e Measure Geology-2. Design will be in accordance with the Seismic Safety Element of
the Long Beach General Plan, the California Building Code, and the Uniform Building
Code. Design will take into account all data resulting from geotechnical studies,
including items such as anticipated maximum seismic ground acceleration, soil bearing
strength, and optimal soil compaction parameters. The foundation design will also
include specifications for removing all of the remaining unclassified fill that underlies
buildings that are to be constructed as part of the project.

December 04 SCS ENGINEERS



e Measure Geology-3. Construction oversight will be conducted in order to assure that
project elements are built in accordance with the design. If unexpected geologic or soils
elements are encountered during excavation construction oversight will assure that these
are defined and incorporated into design modifications, as necessary.

e Measure Geology-4. Best Management Practices will be implemented during times
when soils are exposed to precipitation in order to minimize erosion. Best Management
Practices will be in accordance with California State Water Resources Control Board
and U.S. EPA guidance and may include such items as use of sediment traps and filters
during construction.

1.6 Level of Significance After Mitigation

With implementation of the recommended mitigation measures, potentially significant impacts
due to geology and soil related issues will be less than significant. Conduct of geotechnical
studies of adequate scope and number, a number of which have already been completed, will
assure that subsurface geology and soils engineering issues are well defined so that design can
rely on the data generated. Design in accordance with Long Beach General Plan and Building
Codes, the California Building Code, and the Uniform Building Code will assure that the
resulting project elements will provide the maximum protection against seismic hazards.
Construction oversight will assure that design elements are met. Implementation of Best
Management Practices will insure that soil erosion is less than significant.
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Figure 1. Geological Map, LBMMC Expansion Project Area, Long Beach, CA.
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Figure 3. Mapped Liquefaction Hazard Zone from California State Seismic Hazard
Map, LBMMC Expansion Project Area, Long Beach, CA.
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Figure 4. Area of Unclassified Fill, LBMMC Expansion Project Area, Long Beach, CA.



Table 2

Major Named Faults Considered to be Potentially Active

in Southern California

Fault Maximum | Fault | Slip Rate :: :)s;agictz Direction

(increasing distance) Magnitude | Type | (mm/yr.) (ki ) from Site
Los Alamitos 6.2 SS 0.1 6.7 NE
Norwalk 6.7 RO 0.1 15 NE
Charnock 6.5 SS 0.1 25 NwW
Coyote Pass 6.7 RO 0.1 25 N
Overland 6.0 SS 0.1 26 NwW
MacArthur Park 5.7 RO 0.1 27 N
Clamshell-Sawpit 6.5 RO 0.5 43 NE
Duarte 6.7 RO 0.1 43 NNE
San Jose 6.4 RO 0.5 44 NE
Indian Hill 6.6 RO 0.1 45 NE
Northridge Hills 6.6 SS 1.2 53 NW
Santa Susana 6.7 RO 5.0 63 NW
Holser 6.5 RO 04 81 NwW

SS - Strike Slip

NO - Normal Oblique
RO - Reverse Oblique
BT - Blind Thrust

Source: MACTEC, 2003




