City of West Hollywood Project No. c(WH 08-14E
Seismic Technical Background Report March 15, 2010

TABLE OF CONTENTS (cont’d)

Tables

Table 1 — Summary of Fault Rupture Hazard Studies (1997 to 2009)
Table 2 — Characteristics of Faults Considered Significant to Seismic Shaking Hazard

Table 3 — Summary of Historic Earthquakes with Magnitudes Greater than 5.0 and Epicentral
Distances Less Than 100 KM

Table 4 — Modified Mercalli Intensity Scale

Figures

Figure 1 — Geology Map

Figure 2 — Regional Fault and Seismicity Map

Figure 3 — Seismic Hazards Zones Map

Figure 4 — City Fault Location and Precaution Zone Map
Figure 5 — Peak Ground Acceleration Map

Figure 6 — Guidelines for 2007 California Building Code, Governing Spectral Accelerations for
Seismic Design Response Spectrum per 2007 CBC



City of West Hollywood Project No. c(WH 08-14E
Seismic Technical Background Report March 15, 2010

1. INTRODUCTION
1.1. Overview

In order to comply with State Guidelines for General Plan Documents and for Environmental
Impact Reports (EIRs) and to provide a sound and consistent understanding of the geotechnical
issues effecting land use planning decisions in the City of West Hollywood (the City), it is
necessary to look at a broad range of potential geologic, soils, and seismic related hazards. This
document is a technical background report designed to support the City planning staff with the
preparation of the Safety Element of the City of West Hollywood General Plan. As such, it
contains current information on the geologic and seismic conditions within and around the City,
which could potentially affect the City and its residents in the event of a major earthquake in
Southern California. The potential seismically-induced effects include:

Ground shaking (strong earthquake ground motions)
Surface fault rupture (both primary and subsidiary)
Liquefaction and dynamic settlement

Co-seismic uplift and folding

e Earthquake-induced landslides

e Ground lurching and cracking

The potential geologic and soils hazards to the City include:

Compressible, collapsible, or expansive soils
Landslides and slope instability
Groundwater conditions

Subsidence

e Flooding from dam failure

e Flooding from tsunami and seiche

Within the City of West Hollywood, the seismic hazards which present the greatest threat to
property and public safety are surface fault rupture, ground shaking, and liquefaction and related
ground failure phenomena.

The technical issues outlined above should be taken into account as the City fills in and
re-develops. Existing building codes and land use requirements generally can address most of
the hazards present in the geologic setting of the City. As additional, more accurate, geology,
soils, and seismic information have been developed since the previous Geologic-Seismic Report
was prepared for the City (dated January, 2002) for inclusion in the General Plan, it is possible to
better define the various hazard areas and to consider them in future development. Sources of
the information used to compile this technical report include regional geologic reports and maps
(including the Seismic Hazard Reports prepared by the California Geological Survey) and site-
specific fault rupture hazard studies (summarized herein in Table 1) and geotechnical and
engineering geology reports that have been submitted to the City for new developments.
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1.2. Geologic and Seismic Hazard Planning Considerations

For planning purposes, geologic and seismic hazards are significant considerations in the
selection of development locations, affect the process through which a safe project is developed,
and define the various studies necessary to design a project to mitigate these two broad types of
natural hazards. The Safety Element of the General Plan provides guidance to accomplish these
steps and information useful to initiate the development planning process.

Geologic hazards can typically be evaluated by careful direct observation and testing to
determine the extent of the hazard(s) and by subsequent development of remediation or
avoidance strategies. Geologic hazards typically include potentially unstable slopes, landslides,
mudflows, erodible soils, expansive and compressible soils, and shallow groundwater. Seismic
hazards result from the primary effects of an earthquake (strong ground shaking and surface fault
rupture) and the secondary effects caused by the earthquake shaking (liquefaction,
seismically-induced settlement, landslides, ground fissures, etc.)

Laws, regulations, and codes are established by the State and local agencies to help ensure that
proper precautions are taken during project planning and in advance of development to minimize
unreasonable levels of property damage, injuries, or fatalities. The primary applicable regulatory
measures include:

The 1972 Alquist—Priolo Special Studies Zones Act
The 1970 California Environmental Quality Act
The 1990 Seismic Hazards Mapping Act

The 1999 Natural Hazards Disclosure Act

The 2007 California Building Code

In addition to these broad regulatory guidelines, there are also technical guidelines developed by
the State (California Geological Survey, CGS) and the County of Los Angeles to assist technical
professionals in preparation of geotechnical and geologic reports. Examples of such guideline
documents include:

e CGS Note 44 — Recommended Guidelines for Preparing Engineering Geologic Reports,
1986 [currently under revision];

e CGS Note 49 — Guidelines for Evaluating the Hazard of Surface Fault Rupture, 1998

e CGS Special Publication 117 — Guidelines for Evaluating and Mitigating Seismic
Hazards in California, 2008;

e County of Los Angeles, Department of Public Works — Manual for Preparation of
Geotechnical Reports.

In addition, the Southern California Earthquake Center at the University of Southern California
has prepared recommended procedures for analyzing and mitigating both liquefaction and
landslides to complement Special Publication 117. These recommended procedure documents
include:
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e Recommended Procedures for Implementation of DMG Special Publication 117 -
Guidelines For Analyzing and Mitigating Liquefaction Hazards in California, dated
March 1999;

e Recommended Procedures for Implementation of DMG Special Publication 117 -
Guidelines for Analyzing and Mitigating Landslide Hazards in California, dated February
2002.

In summary, the potential for geologic and seismic hazards must be considered in all phases of
the development process. Building codes and general plan documents provide regulations,
specifications, and strategies to address most hazard conditions, provided the studies are
performed to recognize the hazards and to define the potential severity and mechanisms.

2. SETTING

Taken together, geologic and seismic hazard conditions in the City of West Hollywood are
similar to most cities in southern California. The following sections provide descriptions of the
key geologic and seismic conditions which may impact the City.

2.1. Physiographic Setting

The City is located along the northern boundary of the Los Angeles Basin, at the base of the
Hollywood Hills, which are part of the broader reaching Santa Monica Mountains. The City is
situated on an alluvial fan complex shed from the southern flank of the Santa Monica Mountains.
The northern portion of the City spans the southern base of the Santa Monica Mountains, which
are composed of igneous and meta-sedimentary rock materials. The Santa Monica Mountains
are located along the southern boundary of the Transverse Ranges Geomorphic Province which
is dominated by east-west trending north over south thrust faults. The Santa Monica-Hollywood-
Raymond Fault Zone represents the northern structural boundary between the Santa Monica
Mountains and the Los Angeles Basin to the south. The southern portions of the City are within
the northern portions of the Hollywood Basin, a small sedimentary depression (<1 km thick) that
abuts the Santa Monica—Hollywood Fault Zone on the north (Hildenbrand et. al., 2001). The
geometry of the Hollywood Basin is poorly known.

The City is approximately 3 miles long in a west-east direction and 0.5 to 1.3 miles wide in a
north-south direction. The topography within the City is relatively flat and subdued, and slopes
gently towards the south except at the extreme northern margin of the City, which is at the base
of the mountains. The maximum elevation is about 550 feet near Larabee Street in the north part
of the City and the minimum elevation is about 170 feet near San Vicente Boulevard in the south
part. The average downslope gradient from north to south, not including the base of the
mountains, is about 6 percent in the northern third of the City and about 2 percent in the
remaining southern portion of the City.

2.2. Geologic Setting

Key aspects of the geologic conditions that contribute to geologic hazards in the City include: the
general physiography of the landforms, the geologic materials underlying the City, the geologic
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structure of the bedrock, and groundwater conditions. In developing the geologic
characterization of the City, original geologic mapping by Dibblee (1991a and 1991b) was
reviewed to help understand the distribution of geologic materials underlying the City. The
Geology Map, Figure 1, is based on the Quaternary Geologic Map of the Hollywood and Beverly
Hills Quadrangles presented in the Seismic Hazard Evaluation of the Hollywood Quadrangle
(CDMG, 1998a) and the Beverly Hills Quadrangle (CDMG, 1998b). The principal geologic
materials exposed within the City include limited areas of undocumented fills, alluvial
sediments, and granitic and metamorphic bedrock, as described by Dibblee (1991a and 1991b).

Minor accumulations of undocumented fill, ranging in thickness from a few feet to up to about
20 feet, are common at sites along the Sunset Boulevard corridor. The undocumented fills
generally consist of mixtures of sand, silt, and clay typically derived from local sources.
Identification and mitigation of areas of undocumented fills during site investigations and
construction is critical for satisfactory performance of structures to be built over the fill.

A majority of the City is located on alluvial soils derived from materials shed from the adjacent
Santa Monica Mountain range. The alluvial sediments occur in deposits that are vertically and
horizontally cut into each other as a result of periods of stream erosion and subsequent alluvial
deposition. The alluvial soils consist of a mixture of sand, silt, clay, and gravels that are
punctuated with a series of buried and stacked relic soils. The buried soils are generally
conspicuous as reddish brown in color and typically are clay-enriched due to extended exposure
at the ground surface. The alluvium and sequences of stacked and buried soils are thickest along
southern City boundary and gradually thin toward the north. The alluvial soils are typically
coarser-grained (sandier) near the base of the hills and become finer-grained (silty and clayey) in
the southern portion of the City.

A finding from several of the fault rupture hazard investigations performed in the City, as
summarized in Table 1, is the presence of a relatively thin veneer of beach sand and smooth
rounded gravel and cobbles overlying a gently sloping bedrock surface near the north side of the
City, and close to Sunset Boulevard. The presence of marine deposits over the smooth bedrock
surface was recognized in studies by William Lettis & Associates (WLA, 1998: Map reference
7) and by Law/Crandall (2001; Map reference 13). The Consultants interpreted these findings to
represent evidence of an old marine shoreline and buried wave-cut platform abraded into the
underlying bedrock. Further, WLA (1998) interprets the marine wave-cut platform as the cause
of the aligned base of the Hollywood Hills rather than the trace of the Hollywood Fault.

As shown on Figure 1, the northernmost portions of the City are underlain by bedrock consisting
of intrusive igneous rocks (typically quartz diorite) and meta-sedimentary rocks (typically slate).
The quartz diorite is generally weathered and weak in the upper few feet of exposures and
becomes very hard with depth. Planes of weakness within the quartz diorite are typically
oriented to the north-northwest and dip towards northeast which is generally favorable in terms
of slope stability. No significant landslides have been mapped in the slopes along the north side
of the City (Los Angeles County Seismic Safety Element, 1990, Plate 5).

Prior to development, a marsh existed within the alluvial plain currently incorporated as part of
the City. The withdrawal of groundwater via pumping in the 1920’s from this area contributed to
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the drying of the marsh. Organic rich sediments containing soft clays were likely deposited in
this area while the marsh was present. The approximate historical extent of the marsh is shown
on Figure 1 and Figure 3.

2.3. Geo-Tectonic Setting

The City is located in a highly active seismic region of southern California. Earthquakes occur
when zones of weakness, or faults, in the Earth’s crust move past one another in an abrupt
sudden way. Figure 2 shows the City relative to the mapped active and potentially active faults
in southern California. The earthquake activity in the region stems from the relative movement
of two major crustal plates: the Pacific and the North American Plates. The Pacific Plate, which
includes the southwestern portion of California, including the Los Angeles Basin, is moving to
the northwest relative to the North American Plate, which consists of the vast majority of the
North American Continent. The San Andreas Fault, which lies about 35 miles northeast of the
City, forms the boundary between the two plates.

While the San Andreas Fault accommodates much of the relative motion between the two plates,
a significant amount of strain is accumulating along other faults in Southern California. For
example, the Transverse Ranges, which include the Santa Monica Mountains, the Verdugo Hills,
and the San Gabriel Mountains, formed as a result of localized tectonic compression centered
north of Los Angeles. These mountains are currently experiencing uplift, primarily due to the
release of strain during earthquakes.

The most significant geo-tectonic structures in the City are the Hollywood and Santa Monica
Faults which trend generally east-west. Episodic tectonic activity began on these structures in
middle Miocene time and has continued into the Quaternary period. The most hazardous fault to
the City is the Hollywood Fault, a reverse fault that is deeply buried, concealed by dense
urbanization, and directly underlies portions of the City. The approximately 15-km-long
Hollywood Fault is the eastern segment of the larger Santa Monica-Hollywood Fault System that
represents the boundary between the northern Los Angeles Basin and the Santa Monica
Mountains (Dolan and others, 1997; Figure 2). An apparent left en echelon offset of the
Hollywood and Santa Monica Faults west of the City suggests that the northwest-trending
Newport-Inglewood Fault segments the Santa Monica-Hollywood Fault System west of the City
(Crook and others, 1983; Wright, 1991; Dolan and Sieh, 1992).

The Hollywood Fault, which traverses the cities of Beverly Hills, West Hollywood and
Hollywood, is responsible for uplift of the Hollywood Hills. For this reason, most geologists
prior to the 1990°s characterized the Hollywood Fault as predominantly a northward-dipping
reverse fault. In the City of West Hollywood, active deposition of numerous small alluvial fans
at the mountain front and a lack of fan incision has been interpreted to be the result of late
Quaternary uplift of the Santa Monica Mountains along the Hollywood Fault (Dolan and others,
1997; Dolan and Sieh, 1992; Crook and others, 1983). The fault dips steeply to the north and has
juxtaposed pre-Tertiary granitic and metamorphic, and Tertiary sedimentary rocks over younger
sedimentary deposits of the northern Los Angeles basin. A state-sponsored fault evaluation has
not been conducted to define an Earthquake Fault Zone (formerly known as Alquist-Priolo
special studies zone) along this fault due to the dense urbanization.
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2.4. Groundwater Conditions

The depth to groundwater varies considerably across the City, and historically has changed
significantly because of groundwater pumping and urbanization impacts. The historic high
groundwater level in the City is generally represented in a study by Mendenhall (1905). In the
20th century, groundwater levels in the City dropped significantly although groundwater levels
appear to have been rising more recently. The most recent comprehensive evaluation of shallow
groundwater elevations in the City was performed by California Division of Mines and Geology
(CDMG, which has been renamed the California Geological Survey [CGS]) as part of the
Seismic Hazards Mapping Act for the Hollywood and Beverly Hills Quadrangles. The historic
high depth to groundwater contours from the CDMG Seismic Hazard Evaluation of the
Hollywood and Beverly Hills Quadrangles (CDMG, 1998a and 1998b) are shown on Figure 3.

As summarized in Table 1- Summary of Fault Rupture Hazard Studies, groundwater is generally
encountered in borings at depths ranging from 10 to 20 feet to deeper than 245 feet.
Groundwater is commonly found to be higher on the north side of the Hollywood Fault than on
the south side of the fault because the fault acts as a barrier within the alluvial sediments to
groundwater flow towards the south. Examples of this condition were found in fault studies
performed at 1414 Harper Ave. (Schell, 1998; Map reference 11) and at 8430 Sunset Blvd.
(Law/Crandall, 2001; Map reference 13) where groundwater was encountered at 20 to 26 feet on
the north side of the fault and was not encountered to significant depths on the south side of the
fault. In addition, a confined water bearing zone was encountered at 8703 West Knoll Drive
(Earth Consultants International, 2003; Map reference 18) where groundwater was initially
encountered at depths of about 7 to 10 feet at the time of drilling but eventually rose to within 1
foot of the ground surface.

3. SEISMIC CONDITIONS

The seismic conditions of the City are controlled by the active tectonics of the southern
California area and by the presence of nearby active faults. Fault-generated earthquake ground
shaking from nearby significant faults is a critical consideration due to its widespread effects and
to the potential for severe damage resulting in economic losses and the possible injury or even
death to persons in the City.

The City is located in a highly active seismic region of southern California. Earthquakes can
cause damage to property directly by ground displacement from fault rupture and strong ground
shaking or indirectly as strong ground shaking causes ground failures such as landslides,
liquefaction, or lateral spread). Figure 2 shows the City relative to the mapped active and
potentially active faults in southern California.

Our understanding of the potential earthquake related risks to the City have improved greatly in
the past two decades. Previously, the San Andreas Fault was thought to present the largest
earthquake hazard to the City because of its’ relatively short recurrence interval and potential for
large magnitude earthquakes. A greater risk is posed to the City from the smaller and more
proximal faults such as the Hollywood Fault zone. The Hollywood Fault zone is characterized as
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being active, but a state sponsored fault evaluation report has not been conducted to define an
Alquist-Priolo (fault rupture) special studies zone along this fault.

3.1. Faults

Faults are characterized as generally planar discontinuities or fractures along which there has
been displacement of the sides relative to one another and parallel to the fracture. Numerous
regional and several local faults with long histories and many episodes of displacement are
capable of producing severe earthquakes, i.e., greater than magnitude 6.0, that could affect the
City. “Active” faults and “potentially active” faults, as defined by the California Geological
Survey (CGS), must be considered as geologic structures capable of producing surface fault
rupture. Active faults are defined as demonstrating displacement of Holocene-age materials (i.e.
less than 11,000 years old) and/or documented historic seismicity. Potentially active faults are
defined as demonstrating displacement of Pleistocene-age materials (i.e. 11,000 to 1.6 million
years ago.)

The Hollywood Fault has not produced any damaging earthquakes during the historical period
and has had relatively minor microseismic activity. If the entire 15 km long Hollywood Fault
ruptured by itself, it could produce a moment magnitude Mw ~6.6 earthquake (Dolan and others,
1997). However, if the fault ruptured together with other faults to the west (Santa Monica,
Malibu Coast) or to the east (Raymond), then earthquakes much larger than Mw ~6.6 could
result. Assuming a minimum slip rate of 0.35 mm/yr for the Hollywood Fault, Dolan and others
(1997) estimate a recurrence interval of approximately 4,000 years for a Mw6.6 event. Although
the timing of the most recent rupture of the Hollywood Fault is currently poorly constrained,
trench and borehole data suggest that the last rupture occurred approximately 7,000 years ago
(Dolan and others, 1997).

Since adoption of a fault precaution zone around the Hollywood Fault by the City, 28 site-
specific fault studies have been performed for proposed projects in the City. These reports are
summarized in Table 1 and the locations shown on Figure 4. Several of the studies have
identified faults within the Hollywood Fault system that offset Holocene-aged sediments, and are
therefore considered active. Figure 4 also shows the interpreted locations of the main
Hollywood Fault as well as the subsidiary faults that have been shown to be active. Based on
fault studies performed in the City, the Hollywood Fault has been interpreted to have a strong
lateral component of displacement. The linear trace of the Hollywood Fault and steep dips found
in exposures and borings (65 to 90 degrees) suggest that motion along the fault may be largely
strike-slip (Dolan and others, 1997 and Law/Crandall, 2001). Other westerly trending faults in
the Transverse Ranges exhibit a left-lateral component of slip such as the San Fernando,
Raymond, and Malibu Coast Faults. Thus, the orientation of the Hollywood Fault suggests that
the horizontal component of slip also should be left-lateral. Based on a comparison between
geodetic and geologic data, Walls and others (1998) suggested that this fault is one of several
faults that accommodate left-lateral slip along the northern margin of the Los Angeles basin,
allowing for the relative westward translation of the Santa Monica Mountains.

The Hollywood Fault and other significant nearby and regional faults are shown on Figure 2 and
listed in Table 2, along with pertinent geo-seismic characteristic. The faults that are considered
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to most influence the seismic exposure of the City include the Hollywood Fault, Santa Monica
Fault, Newport-Inglewood Fault , and the Upper Elysian Blind Thrust faults. The earthquake
ground shaking hazards are discussed below.

3.2. Earthquakes and Historic Seismicity

Earthquakes generally occur on known, mapped faults such as those described above and
summarized in Table 2 — Characteristics of Major Faults within 60-Kilometers of City of West
Hollywood. Numerous regional and several local faults with long histories and many episodes
of displacement are capable of producing severe earthquakes, greater than magnitude 6.0, that
could affect the City. Reliable instrumental seismic records suitable for accurately locating the
sources of earthquakes have only been available since 1932. Earthquakes that occurred during
the previous 150 years of habitation of the greater Los Angeles area are documented only by
subjective personal accounts and some limited experimental instrumental data. Therefore, the
location of earthquakes prior to 1932 is very subjective and poorly constrained. Figure 2 —
Regional Fault and Seismicity Map, shows the location of significant faults along with the
locations of historic earthquakes with magnitudes of 5 or greater.

No historic large earthquakes have occurred in or very near the City. Overall the instrumental
recorded seismicity of the northern Los Angeles Basin is relatively low. However, the City has
experienced significant ground shaking from 6 earthquake events since 1933. These include:

e 1933 Long Beach earthquake (M6.4) attributed to the Newport-Inglewood Fault,

e 1971 San Fernando earthquake (M6.6) attributed to the San Fernando fault zone,

e 1987 Whittier Narrows earthquake (M5.9) attributed to the east-striking Puente Hills
blind thrust fault (Hauksson and Jones, 1989; Shaw and Shearer, 1999),

e 1988 Pasadena earthquake (M5.0) on the Raymond fault (Jones et al, 1990),

e 1994 Northridge earthquake (M6.7) on the Northridge Hill blind thrust,

e 2001 West Hollywood earthquake (M4.2) attributed to the Newport-Inglewood fault near
Beverly Hills (Hauksson et al, 2001).

Historic earthquakes that have occurred within a 100 kilometer radius of the City are also listed
in Table 3. It is notable that most of the historic earthquakes listed on Table 2 and Table 3
represent relatively small events when compared to the “upper bound” earthquakes attributed to
a given fault in the literature.

4. SEISMIC HAZARDS
4.1. Overview

For the seismic component of the Safety Element of the General Plan, the minimum list of
potential seismic hazards that must be considered is:

e Primary
o Surface fault rupture
o0 Ground shaking (strong earthquake ground motions)
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e Secondary
o0 Liquefaction
o Lateral spread
0 Seismically induced settlement
o Seismically induced landslides

Flooding from earthquake-induced dam failure dam failure is not expected in the City because
there are no significant surface impoundments upstream of the City. Tsunami hazards from
seismically induced sea waves are not expected in the City due to its elevation and distance from
the Pacific Ocean. Similarly, there are no significant impounded water bodies within or adjacent
to the City that are subject to seiche hazards. The following subsections discuss the potential
seismic hazards that could affect the City.

4.2. Primary Seismic Hazards
4.2.1.  Surface Fault Rupture

Ground surface rupture is a serious threat to structures and infrastructure that span active faults.
Ground surface rupture has historically occurred in southern California and topographic relief
and paleo-earthquake studies in the City suggests that the Hollywood fault has produced ground
surface rupture in the past. Within the City, the Hollywood Fault is considered capable of
producing surface fault rupture during future earthquake events.

Rupture of the Hollywood Fault could result in as much as about 1.5 feet of lateral offset and
3 feet of thrust offset near the point of nucleation. It is, however, believed that an earthquake on
the Hollywood Fault would nucleate a few miles underground, and that the rupture would have
to propagate to the surface through varying thicknesses of overlying poorly consolidated alluvial
sediments (overburden). The actual surface rupture that would accompany offset of the
Hollywood Fault may be substantially less and vary considerably at different locations in the
City; some areas may exhibit no offset, whereas other areas may experience offset that
approaches the above listed values. Surface rupture of the Hollywood Fault would not be
anticipated in areas where the fault is overlain by more than about 200 feet of previously
unfaulted overburden deposits.

Figure 4 shows the approximate trace of the Hollywood Fault projecting south of Sunset
Boulevard through the City. The location of the fault is based on information from a variety of
sources, including: site specific fault studies performed in the City (refer to Table 1 and Figure
4), subsurface borings, groundwater barriers, and abrupt breaks in surface topography. Given
that the most recent rupture of the Hollywood fault in the West Hollywood area probably
occurred about 7,000 years ago, surface evidence in the form of scarps that may have formed at
that time have been degraded or buried by more recent sedimentation, and paved or built over by
development.

The City has defined two fault precaution zones for future development as shown on Figure 4.
The first precaution zone, FP-1, comprises a region approximately 200 feet north and 500 feet



City of West Hollywood Project No. c(WH 08-14E
Seismic Technical Background Report March 15, 2010

south of the interpreted main Hollywood Fault location. A wider precaution zone is prescribed to
the south of the fault because of the greater uncertainty in the location and width of the fault zone
due to the thick cover of alluvial sediments. New development in the FP-1 zone is required to
conduct a fault location investigation, to verify that the main trace or a recently active
splay of the fault does not project through critical site structures or facilities.

The second zone, FP-2, comprises a region approximately 200 feet south of the FP-1 zone. For
properties in this zone, the fault rupture hazard is considered to be significant, but considerably
less than for properties in the FP-1 zone. Furthermore, geologic study of the potential for fault
rupture may not be practical for properties within zone FP-2 because of the significant thickness
of alluvium overlying rock. New development in the FP-2 zone will require either a fault
location investigation, to verify that the main trace or a recently active splay of the fault
does not project through critical site structures or facilities, or default provisions for a
strengthened foundation system.

Structures or habitable buildings must be a minimum of 50 feet from the fault, measured between
the closest portion of the fault to the closest edge of the structure or building foundation.

Figure 4 also shows the approximate surface trace of the Santa Monica Fault, located near the
southwest portion of the City. The fault trace indicated on Figure 4 represents the surface
projection of the fault, which is believed buried beneath at least 1,000 feet of overburden in this
area. The Santa Monica fault is not considered a significant ground surface rupture hazard east
of Beverly Hills (Dolan, 2000). As a result of the thickness of sediments and lack of surface
expression of the fault, no fault precaution zone within the City is recommended at this time for
the Santa Monica Fault.

4.2.2.  Ground Shaking

The Hollywood Fault and a number of the regional faults, as shown on Figure 2 and described in
Table 2, are the main contributors to the seismic exposure of the City and the surrounding region.
Updated maximum magnitude estimates and other parameters for these faults are available from
the California Geological Survey (e.g., Wills et al, 2008). The effect of an earthquake
originating on any given source fault will depend primarily on the earthquake magnitude
(amount of energy released) and upon the hypocentral distance from the City. In general, the
more distant the source fault is from the effected area and the smaller the magnitude of the
potential earthquake, the smaller the expected ground shaking effect. The effects of an
earthquake and the severity of ground shaking are often quantified as a fraction of gravitational
acceleration (g). Therefore, ground motion expressed as 0.5g is equivalent to 50 percent of the
force of gravity.

Based on Table 2, the faults considered to present the most adverse ground shaking affects to the
City for their estimated maximum earthquakes would be:

e The Hollywood Fault,

e Santa Monica Fault,
e Elysian Park Fault,

10
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e Newport Inglewood fault.
4.2.3. Peak Ground Acceleration

The peak ground acceleration (PGA) is a quantitative measure of the severity of ground shaking.
During an earthquake, the PGA is typically measured in three orthogonal directions, two
horizontal (PHGA) and one vertical (PVGA) by a seismometer. The maximum of the two
horizontal components is noted as the Maximum Horizontal Acceleration (MHA). PGA is
expressed in units of “g,” (a fraction or percentage of gravitational acceleration)

Ground accelerations can be evaluated for a given location using information about nearby
seismic source faults, the distance to a source fault, and an attenuation relationship. An
attenuation relationship provides an estimate of the propagation of the ground shaking as a
function of the seismic event, seismic source type, i.e., fault, the distance from the seismic event,
and the soil conditions at the investigated site. A seismic event can be characterized
deterministically or probabilistically. In probabilistic formulation, the event affecting a site is
derived from contributions from multiple seismic sources and is characterized by related
statistical probability of occurrence within a given time period or by a recurrence interval. In
deterministic formulation, the event is defined by a sole seismic source. In geotechnical
engineering a probabilistic seismic event with a 10 percent probability of occurrence in 50 years,
e.g., 475-year recurrence period is often considered for evaluation of slope stability, seismically
induced settlement, lateral earth forces, and liquefaction susceptibility. Both deterministic and
probabilistic estimates of future ground motion parameters may be considered for proposed
projects in the City, however the recent trend in geotechnical applications leans more towards the
probabilistic approach.

The recommended PHGA with 10 percent probability of exceedance in 50 years (i.e. 475 year
return period) for key locations along and within the City perimeter are shown on Figure 5. The
PHGA  were herein determined using the USGS  deaggregation  website
http://eqint.cr.usgs.gov/deaggint/2008/ utilizing the new generation attenuation models (NGA)
and 2008 USGS/CGS California Fault Model as described by Petersen et al. (2008). The
presented PHGA are based on generalized soil profiles within the City limits. For the shallow
bedrock near the base of the mountains along the northern edge of the City the soil profile within
the upper 100 feet was characterized by shear wave velocity of 500 m/sec; for the regions with
the deepening alluvium adjacent to the mountains the shear wave velocity of 375 m/sec was
utilized, and for the deep alluvium in the majority of the City the shear wave velocity of
250 m/sec was selected. As shown on Figure 5, the estimated peak ground accelerations range
from 0.55¢g for sites along the north side of the City to 0.50g for sites situated in the alluvial
basin along the south side of the City. For sites located in between the shown locations, the
design values may be linearly interpolated.

4.2.4.  Modified Mercalli Intensity Scale
The Modified Mercalli Intensity (MMI) scale, provided in Table 4, is based on actual

observations of earthquake effects at specific points. While an earthquake can have only one
magnitude, it can have numerous intensities depending on the distance from the earthquake and

11
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specific site conditions and topography. The intensity is highest near the epicenter, and it
gradually decreases with increasing distance from the epicenter. However, because intensity is
so dependent on the ground and structural conditions of a particular area, it may vary
considerably at two points that are equidistant from an epicenter. The MMI scale characterizes
observations and damage in 12 levels. As indicated on Table 4, the higher the number, the
greater the damage. Modified Mercalli Intensity (MMI) corresponding to the PGA values
presented on Figure 5 will generally be VIII. For comparison, the estimated MMI experienced in
the City from the ground shaking associated with the 1994 Northridge earthquake was IX.

4.25. CBC Design Spectra

Section 1613 of the 2007 California Building Code (2007 CBC), as amended by Los Angeles
County, provides guidelines for the development of a standardized horizontal response spectrum
for seismic design of structures and building. For hospitals, other critical facilities, and state-
owned or leased property, Section 1613A of the 2007 CBC applies. This spectrum is considered
to be a minimum design basis. The hazard level associated with a CBC design corresponds to a
Maximum Considered Earthquake (MCE) ground motion. MCE is defined in high seismicity
regions near known faults, i.e., California, as a maximum seismic event on nearby source
(deterministic earthquake) attenuated by the median ground motion attenuation relations
increased by 50 percent In moderate and high seismicity regions, MCE is defined as an event
having a 2 percent probability of exceedance within a 50 year period. (return period 2500 years)
(FEMA 450 - NEHRP Recommended Provisions, 2003).

Selection of a CBC design response spectrum involves identifying the following:

e Locating the site on spectral accelerations maps for short periods (Ss) and 1-second
period (S;) published in the 2007 CBC, Figures 1613.5 (3) and (4).

Given that the Hollywood and Santa Monica Faults are within 2 km of any site in the
City, the design response spectra is dominated by these two faults and only relative minor
variations in the governing spectral acceleration values exist.

e Site classification (site class) according the site soil profile as per Section 1613.5.

The spectral values obtained in the previous step are developed for Site Class D.
Consequently, the values must be modified depending on the actual site conditions. The
site profile types within the City include soft rock, i.e., Site Class C, at the base of the
mountains and deep stiff soil, Site Class D, in the majority of the City. Some sites on
granitic rock may be classified as rock or hard rock, i.e., Site Class B or C, respectively.
The designers must carefully evaluate the soil profile type based on the average
blowcounts (SPT N-value), undrained strength of the soil, or shear wave velocity in the
upper 100 ft. to designate the appropriate CBC site Class.

Based on the above, for structures for which the 2007 CBC seismic design response spectrum is

applicable, and site-specific ground motion procedure is not used. Figure 6 provides guidelines
for the selection of appropriate governing spectral accelerations for various portions of the City.
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4.3. Secondary Seismic Hazards
4.3.1. Liquefaction

Liquefaction and liquefaction-induced settlement of saturated soils can be caused by moderate to
strong ground shaking during earthquakes. Research and historical data indicate that saturated or
near saturated loose, relatively clean granular soils are susceptible to liquefaction, whereas the
stability of most cohesive soils consisting of clayey silt, silty clay and clay is not adversely
affected by ground shaking. When liquefaction occurs, the materials experience a substantial
loss of shear strength and behave like a viscous liquid. Liquefaction can cause structural distress
or failure due to excessive settlement, a loss of bearing capacity in the foundation soils, and the
potential buoyancy effects on buried structures, such as pipelines or vaults.

There are 3 conditions that need to be present for liquefaction to occur and they are all present
within the City limits. First, strong ground shaking of relatively long duration, as from a
magnitude M6 or greater earthquake is typically required. Such an earthquake can be expected
to affect the City as a result of an earthquake on any of the nearby active faults in the area. The
second condition, loose or poorly consolidated youthful sediments consisting primarily of silty
sand and sand, occurs in much of the alluvial plain emanating from Laurel Canyon as shown on
Figure 3. The third condition, water-saturated sediments within about 50 feet of the ground
surface, is also known to exist under the alluvial plain within the City.

The areas within the City considered to be susceptible to liquefaction during strong earthquake
ground shaking are delineated on Figure 3 — Seismic Hazard Zone Map. The liquefaction zones
indicated on Figure 3 were derived from the CGS Seismic Hazard Zone maps for the Hollywood
and Beverly Hills Quadrangles.

Details of the required investigation, analysis and reporting requirements to evaluate the
potential for liquefaction and potential mitigation are provided in SP-117 and Recommended
Procedures.

4.3.2.  Seismically Induced Settlement

Loose sands tend to densify when subjected to earthquake shaking. Subsurface densification is
manifested at the ground surface in the form of settlement. Both dry and saturated sands can
experience seismically-induced settlement. Dry sand densifies rapidly, usually by the end of an
earthquake. Saturated sands require minutes or hours to densify after an earthquake. Earthquake-
induced settlement can cause distress to structures supported on shallow foundations and/or
create downdrag on pile foundations.

Seismically-induced settlements are a potential hazard for most sites within the City. Therefore,

this hazard should be evaluated for all properties, for saturated and unsaturated soil profiles, in
the City.
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4.3.3. Lateral Spread

Lateral spread refers to lateral displacement of surficial blocks of sediment as a result of
liquefaction in the underlying layer. If the underlying layer liquefies, gravitational forces plus
inertial forces from an earthquake may cause a mass of material to move downslope or toward a
free face slope. Given the presence of sloping ground conditions throughout much of the City,
lateral spread may prove to be a significant hazard for sites in the northern portion of the City.

Lateral spread should be evaluated in cases where the potential for liquefaction is considered to
be moderate or higher (Youd et. al., 2002).

4.3.4. Earthquake Induced Landslides

According to the CGS, landslides triggered by strong earthquake ground shaking have
historically been a cause of significant earthquake-induced damage. The State of California
Seismic Hazard Mapping Program delineates the approximate areas considered susceptible to
earthquake-induced landslides and other modes of slope failure (e.g., rockfalls in the northeast
portion of the City). The areas considered most susceptible to earthquake-induced landslide are
on moderately to steeply inclined slopes and on or adjacent to existing landslide deposits,
especially if the underlying materials consist of loose soil or weak, fractured bedrock. Figure 3 -
Seismic Hazard Zone Map highlights areas identified by the CGS as exhibiting a potential for
earthquake-induced landsliding in light blue. Such areas in the City are limited to the northwest
portion of the City near Larrabee Street and Horn Avenue.

The methodology used by the CGS to produce the mapping shown on Figure 3 considered the
estimated level of earthquake ground-shaking, generalized geologic material strength
characteristics, and the slope gradient. For the evaluation of the Hollywood Quadrangle, the
CGS selected a design earthquake strong-motion record with a modal magnitude of M6.4 to
M6.9, modal distance of 2.5 to 6.4 kilometers, and a peak ground acceleration of 0.43 to 0.59g.
The delineated areas aren’t necessarily inherently unstable, but the maps provide a basis for the
requirement to further investigate these hillside areas when planning for new development.
There is no available data to suggest that any landslides in the City have been triggered by past
earthquakes, therefore the basis for the mapping of potential earthquake-induced landslide areas
is the slope gradient and material underlying the slope.

5. GEOLOGIC AND SOILS HAZARDS
5.1. Overview

For the geologic component of the Safety Element the minimum list of potential hazards that
should be considered include:

Slope Instability (landslides and mudslides)
Expansive Soils

Collapsible Soils

Ground Subsidence
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Subsidence due to groundwater withdrawal is possible due substantial pumping; however, there
are no major aquifers within the City of West Hollywood that are used for potable water, nor are
any production wells reported in the City by the Metropolitan Water District (2007).

5.2. Slope Instability

Slope instability or landsliding can occur under static (non-earthquake) conditions due to
moisture influx, erosion or loss of toe support, and other factors. The potential for landslides and
shallow mudslides is a potential geologic hazard in the hilly portions of the City, north of Sunset
Boulevard. No pre-existing landslides have been mapped in the City by the CGS or by Los
Angeles County in the Seismic Safety Element (Leighton and Assoc. 1990). The available data
suggests that the slopes at, or potentially affecting, the northern margin of the City are relatively
stable.

One of the most common forms of slope instability in southern California are debris flows or
mudslides, which are shallow landslides of water-saturated soil and rock fragments that travel
downslope as a muddy slurry. Debris flows commonly form after heavy rainfall onto relatively
steep slopes underlain by colluvial soils and weak weathered bedrock. Damaging debris flows
can occur during intense rainfall, and particularly when runoff is concentrated by misdirected
drainage from road, large paved areas, or blocked or damaged drainage swales. Hillsides left
denuded by brushfires are very susceptible to debris flows during heavy rainstorms. According
to the USGS Landslide Fact Sheet (2005), hillsides in southern California generally become
susceptible to debris flows after 10 inches of seasonal rainfall has accumulated. Subsequent
intense rainfall totaling more than 2 inches in 4 to 6 hours can typically trigger debris flows.
Although the likelihood of debris flows begins to decline after several days of dry weather,
deeper-seated bedrock landslides can be initiated weeks or months following a period of
prolonged rainfall as the precipitation percolates into the rockmass.

Mudslides are considered to be a significant hazard to properties at the base of undeveloped or
unimproved slopes in the Santa Monica Mountains. Within the City, this hazard, then, is
confined to only a few properties, all located north of Sunset Boulevard.

5.3. Expansive Soils

Fine-grained native soils, bedrock, and man-placed fill soils, consisting predominantly of silt and
clay, may contain clay minerals that are susceptible to expansion upon addition of water and
contraction under drying conditions. Certain clay minerals with high plasticity have higher
potential for expansion.  These materials can affect performance of foundations, slabs, and
exterior improvements to properties.

Expansive materials may exist in various areas of the City. Clay-rich soils are more prevalent in
the southern part of the City, south of Santa Monica Boulevard. Current provisions in building
codes are considered to be suitable for design at sites with expansive soils. Therefore, designs
should include proper characterization of the hazard through soils investigations and follow
building codes and local experience. In some cases, the expansive soil may need to be
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overexcavated and recompacted wet of optimum moisture content to mitigate the expansive
potential.

5.4. Collapsible Soils

Collapsible soils are characterized as typically young, loose deposits that have the potential for
significant abrupt volumetric change when wetted. An increase in surface water infiltration such
as from heavy irrigation or prolonged rainfall or from a rise in the groundwater, combined with
the weight of a structure, can initiate settlement. These materials typically affect foundations,
slabs, and exterior improvements to properties.

Collapsible soils are known to exist within the City. However, the severity of this hazard in the
City is only considered to be low to moderate. Current provisions in building codes are
considered to be suitable for design at sites with collapsible expansive soils. Therefore, designs
should include proper characterization of the hazard through soils investigations and follow
building codes and local experience. In some cases, the collapsible soil may need to be
overexcavated and recompacted to mitigate the collapse hazard.

5.5. Ground Subsidence

Ground subsidence is typically associated with regional changes in ground surface elevation
associated with seismic warping, lowering of groundwater through pumping, and removal of oil
and natural gas through pumping.

Seismic warping or uplift is occurring beneath the City based on global geodetic data. However,
these movements are distributed over large areas and, as a consequence, rarely produce damage.

Given the recent trend for water conservation and controlled groundwater pumping and the
consequent rise in groundwater, the hazard for ground subsidence from groundwater lowering is
expected to be very low.

The nearest oil fields to the City are the Salt Lake and Beverly Hills/Cheviot fields. Only
marginal activity currently exists within the Salt Lake field, located along the southern margin of
the City along Beverly Boulevard. Water injection and flooding operations as part of secondary
recovery are believed to have largely mitigated subsidence hazard in the City.
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Table 1

Summary of Fault Rupture Hazard Studies (1997 to 2009)
City of West Hollywood

Map
Reference Site Address Report Consultant Faults Encountered Depth to No. of Probes Report Citation
No Date Groundwater
J. Byers Group, 1997. "Geologic and Soils Engineering Exploration, Proposed
Retail/Commercial Building, Portion of Lot 3, Tract 2662, 8569 Sunset
Boulevard, West Hollywood, California™. Consultant report prepared for Plaza
Not Encountered
7 H.S.A. Development, Dated June 16, 1997, 23 pages.
Jun. 1997, (reported at 56 to
1 8569 Sunset Blvd. Dec. 1997 Byers None Encountered 60 feet in nearb 2 slant under
’ wells) y Sunset Blvd. J. Byers Group, 1997. "Addendum Geologic and Soils Engineering Report,
Proposed Retail/Commercial Building, Portion of Lot 3, Tract 2662, 8569
Sunset Boulevard, West Hollywood, California". Consultant report prepared
for Plaza Development, Dated December 29, 1997, 10 pages.
Applied Earth Science, 1997. "Geological Fault Study, Proposed
Fault across southern portion of 5 H.S.A. Commercial/Residential Building, 8410 Sunset Boulevard, West Hollywood,
2 8410 Sunset Bivd.| Dec. 1997 AES property (active) 30 to 43 feet 1 B.A. California". Consultant Report Prepared for Plaza Development, Dated
December 18, 1997, 16 pages.
Earth Consultants International, 1999. "Fault Investigation for the Property
3 8305 Sunset Blvd. 34819 ECI/AES Minor shears, no active faults Not available 11 H.S.A. Located at 8305 Sunset Boulevard in the City of West Hollywood, Los Angeles
County, California". Consultants report prepared for Venice Investments.
Harza, 1998. "Fault Rupture Hazard Investigation, Proposed After Sunset
Project, Southeast corner of Sunset and La Cienega Boulevards, West
Hollywood, California”. Consultant report prepared for Griffin Reality LLC,
SE corner of . .
2 northern strands (inactive) and a Dated January 28, 1998, 30 pages.
Sunset and La Jan 98, . 18 H.S.A.
4 . Harza/WLA | southern fault (fault 1, potentially 30 to 85 feet
Cienega Blvd. Mar. 98 . 2 B.A. - . "
(Petersen Bldg.) active) William Lettis & Assoc., 1998. "Supplemental Fault Rupture Hazard
9- Investigation, After SunsetProject, SE Corner of Sunset and La Cienega
Blvds., West Hollywood, California™. Consultants report prepared for Griffin
Realty 11, LLC. dated March 2, 1998, 4 pages.
9 H.SA Applied Earth Science, 1998. "Geological Fault Study, Proposed Commercial
5 8950 Sunset Blvd. Mar. 98 AES None Encountered 24 to 41 feet 1 in Sunset Building, 8950-8970 Sunset Boulevargl, Wes?: Hollywood, California ™.
1 in Hilldale Consultant Report Prepared forOlympic Holding, Dated March 23, 1998, 8
pages.
. Jeffrey A. Johnson, Inc., 1999. "Fault Location Investigation, Proposed
8430 Sunset Blvd.| Jan. 1999 FaL{It Interpreted based on 25 feet, N s@e, Parking Structure House of Blues, 8430 Sunset Blvd. West Hollywood,
6 (superseded by | Jeff Johnson stratigraphy and groundwater 100 feet, S side 1 H.S.A. . o
(House of Blues) . . California". Consultants report prepared for the House of Blues, dated
ref. 13) discordance of site
January 31, 1999, 25 pages.
SW Corner of - . L
. William Lettis & Assoc., Inc., 1998. "Fault Rupture Hazard Investigation for
7 Sunset & Alta Oct. 1998 WLA 2 fault strangls (d_etermmed to be 21 to 72 feet S0 H.S.A. the Sunset Millenium, West Hollywood, California". Consultant report
Loma inactive) S B.A. repared for Maefield Development, Dated October 7, 1998, 28 pages
(Sunset Millenium) brep P ’ ’ ’ pages.
12 H.S.A William Lettis & Assoc., Inc., 1999. "Fault Rupture Hazard Investigation for
8 9016-9034 Sunset Feb. 1999 WLA None Encountered 54 10 43 feet 12 CPT the Proposed Sunset Place Project Site, Sunset Boulevard between Doheny

Blvd.

and Hammond Street, West Hollywood, California. Consultant report prepared
for Griffin Reality Il, LLC, Dated February 17, 1999, 18 pages.
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Summary of Fault Rupture Hazard Studies (1997 to 2009)
City of West Hollywood

Map
Reference Site Address Report Consultant Faults Encountered Depth to No. of Probes Report Citation
No Date Groundwater
1200 Alta Lom_a 1 Fault Bisects study. Found inactive 13 H.SA. Earth Consultants In_ternatlonal, 1999. Fa}ult ?upture Hazard Investigation
9 (Sunset Marquis Aug. 1999 ECI on site trends towards (fault 1) 28 to 107 feet > BA of the Sunset Marquis Hotel Expansion Project”. Consultant report prepared
Hotel) o for Raleigh Enterprises, Dated August 1999, 40 pages .
Advanced Advanced Geotechniques, 1998. "Geological Fault Study Proposed
1016, 1018, and . Residential Buildings, 1016, 1018, and 1020 Hilldale Avenue, West
10 1020 Hilldale Ave. July 1998 Geotzcshnlqu None Encountered 15 to 18 feet S H.SA. Hollywood, California™. Consultant report prepared for Harvard Investment
Group, Inc., Dated July 8, 1998, 11 pages.
26 fei;SE)SIde of Bruce A. Schell, 1998. "Surface Fault Rupture Investigation, 1404 & 1414
11 1011, 1404, and Oct. 1998 | Bruce Schell 1 Fault across northern portion of NoO round;/vater 5 H.S.A., Harper Avenue, City of West Hollywood, Los Angeles County, California”.
1414 Harper Ave. ) Sunset Blvd. to 2%15 feet on S 2 Mud Rotary |Consultant report prepared for Lefevre Corporation, Dated October 22, 1998,
side of fault 22 pages.
GeoSystems, 2000. "Fault Rupture Hazard Investigation for Proposed 4-
Story Classroom Building with Basement, 8626 Holloway Drive, West
Hollywood, California™. Consultant report prepared for Pacific Hills School,
8626 Holloway Dr. . . . . dated April 6, 2000.
12 (Pacific Hills AA'Z“' 22%%% GeoSystems Co”t':Izolfsu?:"é‘r’gﬁ;::fgaphy 13to 32 feet | 10 H.S.A.
School) 9- GeoSystems, 2000. "Response to City of West Hollywood Geotechnical,
Geology, and Seismic Review Sheet dated April 26, 2000 for for Pacific Hills
School, 8626 Holloway Drive, West Hollywood, California"”. Consultants
report prepared for Pacific Hills School, dated August 18, 2000, 5 pages.
2 th trands (inacti d 50 L
northern strands (inactive) an 20 t_o 41 feet on Law/Crandall, 2001. "Report of Fault Rupture Hazard Investigation, Proposed
foot wide southern zone of faults N side of fault, : . . o
Law/ . . Sunset / Olive Mixed Use Development, West Hollywood, California".
13 8430 Sunset Blvd.| June 2001 (active) 2-3 ft vert. sep. on marine no water 25 H.S.A. . .
Crandall . . Consultant report prepared for Gold Mountain Enterprises, LLC, dated June
platform, sediments overlying date | encountered on 56. 2001. 48 pages
to —9ka south side of fault ’ ’ pages.
Earth Consultants International, 2001. "Report, Study of the Potiential for
14 8788 Shoreham ‘May 2001 ECI None Encountered 51 to 56 feet 7 H.SA. Surface Fault Rupture at the Property on _8788_ S"horeham Drive in the City of
Drive West Hollywood, Los Angeles County, California”. Consultant report prepared
for Mr. Kleinman, dated May 1, 2001, 17 pages.
Subsurface Designs, Inc., 2001. "Fault Rupture Hazard Investigation,
1146 N Hacienda Subsurface Proposed Condominium Complex, 1146 North Hacienda, West Hollywood,
1 Aug. 2001 . N E 78 f H.S.A. . .
S Place ug. 200 Designs one Encountered 66 to 78 feet SHS California". Consultant report prepared for Mr. Benezry, dated August 27,
2001, 7 pages.
8480, 8490 Supplemental Investigation to Log William Lettis & Assoc., Inc., 2000. "Fault Rupture Hazard Investigation of
16 Sunset Blvd. Aug 2000 WLA #4. Fault 1 considered to be 35 to 47 feet 10 H.S.A. Fault 1, East Parcel of Sunset Millenium Project, City of West Hollywood,

(Sunset Millenium,
East Parcel)

inactive. (See log # 19)

(Supplemental)

California". Consultant report prepared for Latham & Watkins, dated August
22, 2000, 17 pages.
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Earth Consultants International, 2001. "Fault Investigation for the Property
at 1433-37 Havenhurst Drive, in the City of West Hollywood, Los Angeles
1433-1437 County, California”. Consultant report prepared for West Hollywood
17 Havenhurst Dr. Oct. 2001 ECI None Encountered Not Encountered | 5 H.S.A. Community Housing Corporation, dated October 19, 2001
Supplemental report submitted January 31, 2002, 3 pages.
Earth Consultants International, 2003. "Report, Study of the Potiential for
8703 West Knoll approx. 1 foot Surface Fault Rupture in the Southern Portion, Plus 50 feet South of a
18 Dr June 03 ECI None Encountered (possible confined| 2 H.S.A. Proposed Development at 8703 West Knoll Drive in the City of West
) conditions) Hollywood, Los Angeles County, California”. Consultant report prepared for
Mr. Shooshani, dated June 4, 2003, 26 pages.
8480, 8490 L William Lettis & Assoc., Inc., 2004. "Summary of Fault Rupture Hazard
Supplemental Investigation to Log . . . .
19 Sunset_Bqu. Apr. 2004 WLA #4 and Log #16. Fault 1 found to 41 10 45 feet 3 B.A. Investlgatlor.\s of Fault 1, East Parcel o_f Sur_13('alt Millenium Project (Petersen
(Sunset Millenium, be active (supplemental)  [Property), City of West Hollywood, California”. Consultant report prepared for
East Parcel) ) Sunset Millenium, LLC, dated April 16, 2004, 17 pages.
Fugro West, Inc., 2004. "Fault Rupture Hazard Study of 1136 and 1142 La
Cienega Blvd., West Hollywood, California”. Consultant report prepared for
Mr. Habibi, Dated May 17, 2004, 4 pages.
1136-42 La , 11 CPTS
20 Cienega Blvd. May 2004 Fugro None Encountered Not Encountered | - 2 H'?'A' tal Fugro West, Inc., 2005. "Response to 2nd Review Letter, Fault Rupture
(supplemental) Hazard Study of 1136 and 1142 La Cienega Blvd., West Hollywood,
California". Consultant Report Prepared for Mr. Fudenberg, Dated February
25, 2005, 6 pages.
Land Phase Inc., 2004. "Results of Fault Rupture Hazard Study, Hollywood
1152 North La Land Phase, 2 H.S.A. Fault Zone, Proposed 8-unit Condominium Building, 1152 North La Cienega
21 Cienega Blvd. Nov. 2004 Inc. None Encountered Not Encountered 5 CPTs Blvd., West Hollywood, California”. Consultant report prepared For Mr. Niami,
dated November 10, 2004, 23 pages.
1019 San Vicente 5> H.SA. Fl_Jgro West, Inc, 2004. "Report of _Faul_t Fiupture Hazard Study, 1019 San
22a Blvd. Aug. 2004 Fugro None Encountered 13 to 20 feet 9 CPTs Vicente Blvd., West Hollywood, California™. Consultant report prepared for Mr.
Fudenberg, dated August 11, 2004, 5 pages.
MACTEC, 2004. "Report of Fault Rupture Hazard Investigation, Proposed
1019 San Vicente 4 H.S.A. Residential Development, 1019 San VicenteBlvd., West Hollywood,
22b Blvd. Dec. 2004 MACTEC None Encountered 23 to 33 feet (supplemental) California ™. Consultant report prepared for San Vicente LLP, Inc., dated
December 7, 2004, 15 pages.
1 H.S.A Fugro West, Inc, 2004. "Report of Fault Rupture Hazard Study, 1137
23 1137 Hacienda Pl. | Nov. 2004 Fugro None Encountered 81 feet 5 CI'DT.s v Hacienda PI., West Hollywood, California”. Consultant report prepared for YOR

Apparel, LLC, dated September 20, 2004, 7 pages.







Table 1

Summary of Fault Rupture Hazard Studies (1997 to 2009)

City of West Hollywood

Map
Reference Site Address Report Consultant Faults Encountered Depth to No. of Probes Report Citation
No Date Groundwater
Fugro West, Inc., 2006. "Report of Fault Rupture Hazard Study, 8265
Fountain Avenue, West Hollywood, California” Consultant report prepared
8265 Fountain 5 H.SA. for Copa, LLC, dated March 1, 2006, 7 pages.
24 Ave Mar. 2006 Fugro None Encountered Not Encountered 18 CPTs
' Fugro West, Inc., 2006. "Addendum to Fault Rupture Hazard Study Report
Issued March 1, 2006, 8265 Fountain Avenue, West Hollywood, California™
Consultant report prepared for Copa, LLC, dated April 21, 2006, 5 pages.
Fugro West, Inc., 2005. "Report of Fault Rupture Hazard Study, 1351
1351 H h 1 H.S.A. . .
25 35 g\;en urst Feb. 2005 Fugro None Encountered Not Encountered 13 CSPTs Havenhurst Dr., West Hollywood, California"”. Consultant report prepared for
) Havenhurst LLC, dated February 15, 2005, 6 pages.
William Lettis & Assoc., Inc., 2007. "Findings for the Fault Rupture Hazard
Issues at 9040 & 9056 Sunset Boulevard, West Hollywood ". Consultant report
WLA used data |[prepared for Weintraub Financial Services, dated June 25, 2007, 2 pages.
26 9040 & 9056 June 2007 WLA/ECI None Encountered NA from Log #8
Sunset Bivd. April 1999 (Used findings from Log #8) T Earth Consultants International, 1999. "Fault Investigation for the Property
ECI 3 H.SA. at 9056 West Sunset Boulevard, City of West Hollywood, Los Angeles County,
California". Consultant report prepared for Mr. Saparzadeh, dated April 19,
1999.
William Lettis & Assoc., Inc., 2007. "Fault Rupture Hazard Investigation,
8600 W. Sunset i . 7 H.S.A. Sunset Plaza Project, 8600 W. Sunset Boulevard, West Hollywood, California™.
Aug. 2007 WLA FIt 3N, 2 4 F
27 Blvd. ug. 200 t3N, 2, &3S (inactive) 6 1o 65 Feet 10 CPTs Consultant report prepared for Montgomery Management Company, Dated
August 23, 2007, 13 pages.
Van Beveren & Butelo, 2009. "Report of Geologic Fault Hazard Investigation,
5 H.S.A. Proposed Office Building and Subterranean Parking, 8801 Sunset Boulevard,
28 8801 Sunset Bivd. | Feb. 2009 vB&B None Encountered 19 to 28 feet 11 CPTs West Hollywood, California™. Consultant report prepared for Centrum

Properties, dated February 24, 2009, 13 pages.







TABLE 2

CHARACTERISTICS OF FAULTS CONSIDERED SIGNIFICANT TO

SEISMIC SHAKING HAZARD

Approximate E Nor:ablekngto?c Estimated “Upper Estimated Slip Rate
Fault/Fault Segment Name Fault Style® Closest Distance to arthquake urtace Bound” Moment (millimeters per
City® (km) UEENE M EEITLC e, Magnitude, Mw®" year)
Ms (yr.)
Santa Monica System
Hollywood OBL 0 - 6.7 1
Santa Monica OBL 0.5 5 (1979, 1989) 6.4-6.8 05-1
Blind Thrust TH 15 - 7.1 05-1
Malibu Coast OBL 23 -- 6.7 0.3
Newport-Inglewood System
Inglewood Segment RL 5.0 4.9 (1920) 7.2 05-1
Peralta Hills System
Las Cienegas R 8.6 -- 6.7
Elysian Park Thrust
Los Angeles Segment TH 11 -- 6.7 06-1
Verdugo-Eagle Rock System R 14 - 6.9 0.5
Whittier-Elsinore System
West LA Blind Thrust TH 14 - 6.8 25
East LA Blind Thrust TH 22 - 7.0
Puente Hills Thrust
Los Angeles Segment TH 15 -- 7.0 0.7
Raymond OBL 15 ~6 (1855) 6.8 05-15
Northridge Hills R 18 - 6.6 05-15
Sierra Madre System 79 1-2
Dunsmore R 20 -- 6.7
San Fernando R 21 6.4 (1971) 6.2
Mission Hills R 23 -- 7'2
Sierra Madre R 27 5.8 (1991) )
Oak Ridge System 35-6
Northridge Blind Thrust TH 25 6.7 (1994) 6.9
Palos Verdes-Coronado Bank System
Santa Monica Bay to LA Harbor OBL 25 3.9 (1972) 7.3 3
San Gabriel (Western Part) RL 26 - 7.3 1
Anacapa-Dume OBL 33 5.0 (1979) 7.2 3
San Andreas System varies by segment
Mojave Segment RL 57 ~8 (1857) 6.8—8.0 22-36
Notes: 1) Fault Styles: RL = Right Lateral; R = Reverse; TH = Thrust; OBL = Oblique
2) Closest distance as defined by Abrahamson and Silva (1997)
3) As reported by Dolan et al. (1995), Rubin et al. (1998) and Shaw and Shearer (1999), Petersen et al. (2008), Wills et al. (2008).
*

Reported value could be larger if rupture is simultaneous with adjacent fault.




TABLE 3

SUMMARY OF HISTORIC EARTHQUAKES WITH MAGNITUDES
GREATER THAN 5.0 AND EPICENTRAL DISTANCES OF LESS THAN 100 KM

Earthquake Latitude | Longitude Epicentral
Date (Fault Name where Known) (°N) (°wW) Magnitude | Distance (km)

Northridge

Jan. 17,1994 | (0o g Thrust 34.21 118.54 6.7 20
Pasadena area

July 11,1855 | oo 34.1 118.1 6 21
Whittier-Narrows

Oct. 1,1987 | oot Lk Biind Thiust) 34.06 118.08 5.9 27

Aug. 31, 1930 | Santa Monica Bay 33.95 118.63 5.2 27

Jan. 19, 1989 | Malibu 33.92 118.63 5.2 29

Jan.1,1979 | Malibu 33.94 118.68 5.1 32

Nov. 14, 1941 | San Pedro area 33.78 118.25 5.4 35
(Newport-Inglewood?)

Feb.9 1971 | San Fernando 34.41 118.40 6.6 36
(San Fernando)

June 28, 1991 | Sierra Madre 34.26 118.00 5.8 39
(Sierra Madre)

Feb. 21, 1973 | PointMugu 34.06 119.04 5.9 60
(Anacapa)

Feb. 28, 1990 | YPland 34.14 117.7 54 62
(San Jose)

Sept. 12, 1970 | Lytle Creek 34.27 117.54 5.4 79

July 22,1899 | Cajon Pass 34.25 117.5 ~5.7 ~80

Sept. 4, 1981 | North of Sta. Barbara Is. 33.66 119.09 5.9 82

Oct. 23, 1916 | Tejon Pass 34.90 118.90 6.0 89

May 15, 1910 | -ake Elsinore area 33.7 117.4 6.0 99

(Elsinore)




TABLE 4

MODIFIED MERCALLI INTENSITY SCALE

MMI

EFFECTS

PHGA (9)

APPROXIMATE  RICHTER
SCALE MAGNITUDE

Not felt. Marginal and long period effects of large earthquakes.

<0.0017

Below 3.0

Felt by persons at rest, on upper floors, or favorably placed.

0.0017-0.014

3.0-3.9

Felt indoors. Hanging objects swing. Vibration like passing of light
trucks. Duration estimated. May not be recognized as an earthquake.

0.0017-0.014

4.0-0.9

Hanging objects swing. Vibration like passing of heavy trucks; or
sensation of a jolt like a heavy ball striking the walls. Standing motor
cars rock. Windows, dishes, doors rattle. Glasses clink. Crockery
clashes. In the upper range of IV, wooden walls and frame creak.

0.014-0.039

4.0-4.9

Felt outdoors; direction estimated. Sleepers wakened. Liquids disturbed,
some spilled. Small unstable objects displaced or upset. Doors swing,
close, open. Shutters, pictures move. Pendulum clocks stop, start, change
rate.

0.039-0.092

4.0-4.9

VI.

Felt by all. Many frightened and run outdoors. Persons walk unsteadily.
Windows, dishes, glassware broken. Knickknacks, books, etc. off
shelves. Pictures off walls. Furniture moved or overturned. Weak plaster
and masonry D cracked. Small bells ring (church, school). Trees, bushes
shaken (visibly, or heard to rustle).

0.092-0.18

5.0-5.9

VII.

Difficult to stand. Noticed by drivers of motor cars. Hanging objects
quiver. Furniture broken. Damage to masonry D, including cracks. Weak
chimneys broken at roof line. Fall of plaster, loose bricks, stones, tiles,
cornices (also unbraced parapets and architectural ornaments). Some
cracks in masonry C. Waves on ponds; water turbid with mud. Small
slides and caving in along sand or gravel banks. Large bells ring.
Concrete irrigation ditches damaged.

0.18-0.34

VIII.

Steering of motor cars affected. Damage to masonry C; partial collapse.
Some damage to masonry B; none to masonry A. Fall of stucco and
some masonry walls. Twisting, fall of chimneys, factory stacks,
monuments, towers, elevated tanks. Frame houses moved on foundations
if not bolted down; loose panel walls thrown out. Decayed pilling
broken off. Branches broken from trees. Changes in flow or temperature
of springs and wells. Cracks in wet ground and on steep slopes.

0.34-0.65

6.0-6.9

General panic. Masonry D destroyed; masonry C heavily damaged,
sometimes with complete collapse; masonry B seriously damaged.
(General damage to foundations.) Frame structures, if not bolted, shifted
off foundations. Frames racked. Conspicuous cracks in ground. In
alluvial areas sand and mud ejected, earthquake fountains, sand craters.

0.65-1.24

Most masonry and frame structures destroyed with their foundations.
Some well-built wooden structures and bridges destroyed. Serious
damage to dams, dikes, embankments. Large landslides. Water thrown
on banks of canals, rivers, lakes, etc. Sand and mud shifted horizontally
on beaches and flat land. Rails bent slightly.

XI.

Rails bent greatly. Underground pipelines completely out of service.

XIlI.

Damage nearly total. Large rock masses displaced. Lines of sight and
level distorted. Objects thrown into the air.

>1.24

7.0-7.9

8.0-8.9

Masonry A: Good workmanship, mortar, and design; reinforced, especially laterally and bound together by using steel, concrete,

etc.; designed to resist lateral forces.

Masonry B: Good workmanship and mortar; reinforced, but not designed in detail to resist lateral forces.




Masonry C: Ordinary workmanship and mortar; no extreme weaknesses like failing to tie in at corners, but neither reinforced nor
designed against horizontal forces.
Masonry D: Weak materials, such as adobe; poor mortar; low standards of workmanship; weak horizontally.

Source: http://earthquake.usgs.gov/earthquakes/
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