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Met ro CHAPTER 3 REGULATORY FRAMEWORK

Within liquefaction susceptibility zones identified in the General Plan, a soils report is required that

includes liquefaction potential studies and appropriate mitigation measures where liquefaction
potential is identified.
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I CHAPTER4  METHODOLOGY AND SIGNIFICANCE
THRESHOLDS

41 METHODOLOGY

The purpose of this assessment is to evaluate the Project against thresholds of significance as the basis
for determining the level of impacts related to geology, soils, seismicity, and mineral resources.

Documentation containing possible data within the vicinity of the Project was collected, reviewed, and
evaluated from the following sources as part of preparation of this report. Available published and
unpublished literature, as well as consultant reports within the region for known geologic hazards.
Documents reviewed include:

m The safety elements of the General Plans for Los Angeles County and Cities of Los Angeles and
West Hollywood.

m  Geological reports and studies for previous Metro projects.
m  Soil and geology reports from the Los Angeles Department of Public Works online database.

m The official APEFZ Maps; official Seismic Hazard Zone Maps, geologic and topographic maps,
and other publications by the CGS, USGS, and California Division of Qil and Gas.

m Log of test borings and reports available from the Caltrans Digital Archive of Geotechnical
Data.

m  Borehole data from the CGS Borehole Database.

m Historical boring logs from the LADBS.

m Historical boring logs from the City of West Hollywood.
m  Boring logs from Los Angeles City Planning.

m  Geotechnical data from the GeoTracker database.
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4.2 CEQA SIGNIFICANCE THRESHOLDS

In accordance with Appendix G of the 2022 State CEQA Guidelines, the Project would have a
significant impact related to geology, soils, and seismicity if it would:

Impact GEO-1: Directly or indirectly cause potential substantial adverse effects, including the risk of
loss, injury, or death involving:

m  Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other
substantial evidence of a known fault (refer to Division of Mines and Geology Special
Publication 42)

m  Strong seismic ground shaking
m  Seismic-related ground failure, including liquefaction

m landslides
Impact GEO-2: Result in substantial soil erosion or the loss of topsoil.

Impact GEO-3: Be located on a geologic unit or soil that is unstable, or that would become unstable as
a result of the Project, and potentially result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction, or collapse.

Impact GEO-4: Be located on expansive soil, as defined in Section 1803.5.3 of the California Building
Code (CBC), creating substantial direct or indirect risks to life or property.

Impact GEO-5:2 Directly or indirectly destroy a unique geologic feature.

Appendix G of the State CEQA Guidelines also includes a significance threshold for impacts relating to
the use of septic tanks or alternative wastewater disposal systems where sewers are not available for
the disposal of wastewater. The Project is located in an urban environment with an existing sewer
system and no existing or proposed septic tanks are proposed as part of the Project; therefore, this
threshold is considered not applicable.

Additionally, implementation of the Project would have a significant impact related to mineral
resources if it would:

Impact MR-1: Result in the loss of availability of a known mineral resource that would be a value to the
region and the residents of the state.

Impact MR-2: Result in the loss of availability of a locally important mineral resource recovery site
delineated on a local general plan, specific plan, or other land use plan.

2 Impact GEO-5 as stated in Appendix G of the State CEQA Guidelines also has a paleontological element that is being reviewed and
evaluated in the Cultural and Paleontological Resources Technical Report as impact significance threshold CUL-4.
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51 REGIONAL SETTING
511 REGIONAL GEOLOGIC SETTING

The Project is primarily located within the Los Angeles Basin, in the northern end of the Peninsular
Ranges Geomorphic Province and near the southern boundary of the Transverse Ranges Geomorphic
Province of California (CGS Note 36, based on Jennings, 1938). The dominant structural features of the
Transverse Ranges are characterized by east-west trending mountain ranges, such as the Santa
Monica Mountains that were uplifted during the Miocene and early Pliocene times. The Peninsular
Ranges are characterized by northwesterly trending mountain ranges and intervening valleys
extending from the Los Angeles Basin to the southern tip of the Baja California Peninsula. At the
northern boundary of the Los Angeles Basin, the Transverse and Peninsular Ranges are bordered along
the Santa Monica and Hollywood Faults.

The Los Angeles Basin is a northwest-trending, sediment-filled structural trough that is approximately
31,000 feet deep at its deepest point, 50 miles long, and 20 miles wide. It is bounded on the north by
the Santa Monica Mountains; on the east by the Elysian, Repetto, and Puente Hills; and on the
southeast and south by the Santa Ana Mountains and the San Joaquin Hills (Yerkes et al. 1965). At the
surface, the basin is an alluvial coastal plain of generally low relief that slopes gradually seaward
toward the south, southwest, and west. The proposed MSF site is within the northern margin of the
Torrance Plain physiographic feature of the Los Angeles Coastal Plain. The Torrance Plain is a
Quaternary alluvial plain that drains on a gentle slope southward from the El Segundo Sand Dunes and
Baldwin Hills to San Pedro Bay. The Project location with respect to the surficial deposits of the Los
Angeles Basin is shown in Figure 5-1 (Bedrossian, et al., 2012). The geologic setting focused on the
vicinity of the Hollywood Bowl Design Option is presented in Figure 5-2 (Campbell et al. 2014).
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FIGURE 5-1. SURFICIAL DEPOSITS
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FIGURE 5-2. SANTA MONICA MOUNTAINS GEOLOGIC SETTING
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5.1.2 REGIONAL PHYSIOGRAPHY AND TOPOGRAPHY

The ground surface in the Project area is generally flat across the alignment alternatives, gently
sloping to the south and west toward the coast. The design option extends into the foothills of the
Santa Monica Mountains. Elevations along the Project area range from 100 feet at the MSF site, 110
feet at the southern end of the alignment alternatives near the Crenshaw/Adams Station, and 395 feet
at the northern terminus of the alignment alternatives near the Hollywood/Highland Station. The
design option reaches elevations up to 560 feet.

52 RESOURCE STUDY AREA

The resource study area (RSA) for this geology and soils assessment is delineated as a 300-foot radius
around the alignment alternatives and stations, design option, and MSF. The geological units, faulting
and seismicity, seismic hazards and non-seismic hazards sections below include separate section
headings for each alignment alternative, design option, and MSF separately where there are
substantial differences in the existing conditions; however, where the alternatives share resources,
the discussion is grouped under a single heading.

521 RESOURCE STUDY AREA GEOLOGIC UNITS

This section summarizes the main geologic units in the RSA. The geologic units described below are
based on a review of published geologic maps and literature. Surficial geology of the general Project
area is shown in Figure 5-1. Relevant units for most of the alignment alternatives and the MSF include
alluvium and sedimentary rock formation. Considering the great depths, bedrock is not anticipated
along most of the Project area except near the northern end of the alignment alternatives and design
option.

52.1.1  SURFICIAL DEPOSITS

The surficial geologic units are summarized in Table 5-1, including their locations along the alignments.
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TABLE 5-1. SURFICIAL GEOLOGIC UNITS

SOILMAP |
UNIT | | ALTERNATIVES
(MAP SYMBOL))| DESCRIPTION PROJECT AREAS | UNDERLAIN

Young Alluvial - Unconsolidated to slightly -Jefferson Blvd to I-10, Venice Blvd at Mid-City 1,2,3
Valley Deposits consolidated, undissected clay, silt, -to S La Brea Ave along San Vicente Blvd,
sand, and gravel along stream valleys ' West Hollywood along Beverly Blvd west of
and alluvial flats of larger rivers - Sweetzer Ave, San Vicente and Santa Monica
-west of Sweetzer Ave, as well as areas along
_Fairfax Avenue and La Brea Ave (between
“Melrose Ave and Willoughby Ave)

Young Alluvial %Unconsolidated to slightly Southern terminus to Jefferson Bivd 1,2,3

Fan Deposits ;consolidated, undissected to slightly
(Qyf) -dissected boulder, cobble, gravel,

sand, and silt deposits issued from a
_confined valley or canyon

Old Alluvial 'Slightly to moderately consolidated,  West of I-405 and South of California State ' MSF

Valley Deposits moderately dissected clay, silt, sand, Highway 42
(Qoa) and gravel along stream valleys and
alluvial flats of large rivers
Old Eolian and  Slightly to moderately consolidated,  West of I-405 and South of California State MSF
Dune Deposits : moderately dissected wind-blown Highway 42
(Qoe) sands
Old Alluvial Fan : Slightly to moderately consolidated, Al Areas 5 1,2,3
Deposits (Qof) :moderated dissected boulder, cobble,
gravel, sand, and silt deposits issued
from a confined alley or canyon

Source: Connect Los Angeles Partners 2023
Note: MSF = maintenance and storage facility

FILL (Fi)

While not depicted on the geologic maps, fill is anticipated at each alignment alternative, the design
option, and the MSF. Fill is typically composed of deposits resulting from human construction
including engineered fill for buildings and roads. Historically, fill was placed during the construction of
some past projects adjacent to proposed alignment to raise the grade at proposed site or to replace
unsuitable foundation soil as ground improvement. The thickness and lateral extent of these fill soils
depend on the original topography as well as intended development. Composition and compaction of
fill soils are variable depending on the original source of the fill.

52.1.2 FORMATIONS

Beneath the fill and alluvium, several subsurface geologic units are anticipated across much of the
alignment alternatives. Descriptions of the formations are summarized from the Westside Subway
Extension Project, Section 1: Geotechnical Baseline Report (Metro 2014).
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LAKEWOOD FORMATION (Qlw)

The Lakewood Formation is predominately interbedded yellow and brown to light- to medium-gray-
colored silty sands, poorly graded sands, silts and clays with some clayey sand layers and some layers
and zones of gravel and occasional cobbles.

SAN PEDRO FORMATION (Qsp)

The San Pedro Formation unconformably underlies the Lakewood Formation and Older Alluvium
(meaning the San Pedro Formation is significantly older than and in contact with younger formations).
Interbedded light to dark greenish-gray and bluish-gray, fine-grained micaceous sand and silty sand,
with interbeds of medium- to coarse-grained sand and silt layers are present. Occasional cobbles,
gravelly sand layers and shell fragments are also present. Local lenses and more continuous layers of
hard to very hard concretionary deposits strongly cemented with calcium carbonate are present.
Where tar sand is encountered along the alignment alternatives, it is usually found in this formation.

FERNANDO FORMATION (Tf)

The Fernando Formation unconformably underlies the San Pedro Formation. Predominantly massive
siltstone, clayey siltstone, and claystone with few rare sandstone interbeds are present.

5213 BEDROCK

The three alignment alternatives all connect at the northern end to the existing Metro B Line at the
Hollywood/Highland Station, with an alternate terminus station farther north at the Hollywood Bowl.
The design option crosses the Hollywood Fault and extends into the Santa Monica Mountains, which
are an uplifted block comprised of Mesozoic age igneous and metamorphic rocks overlain by Tertiary
sedimentary rocks along its flanks. On the north side of the Hollywood Fault, the design option would
encounter bedrock of the Topanga Group (also referred to as Tertiary Units in Bedrossian 2012) based
on the Preliminary Geologic Map of the Los Angeles 30" x 60’ Quadrangle (Campbell et al. 2014), as
shown in Figure 5-2.

TOPANGA GROUP SANDSTONE (Ttss)

Topanga Group Sandstone is typically medium- to coarse-grained, well-bedded, light brown and gray.

TOPANGA GROUP SILTSTONE (Ttsl)

Topanga Group Siltstone is typically well-bedded, medium to dark brown, with interbedded
sandstone, shale, and chert.

INTRUSIVE AND EXTRUSIVE VOLCANIC ROCKS (Tth)

Intrusive and Extrusive Volcanic Rocks are chiefly basaltic, interlayered with sandstone and shale
assigned to the Topanga Group.
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TOPANGA GROUP CONGLOMERATE (Ttcg)

Topanga Group Conglomerate is typically conglomerate, massive- to well-bedded, light brown, and
includes basal breccia locally.

5.2.2 REGIONAL STRATIGRAPHY

52.2.1  ALIGNMENT ALTERNATIVES AND DESIGN OPTION

In general, the sequence of the geologic units underlying the alignment alternatives, from top to
bottom, consists of fill, younger and older alluvium, and San Pedro and Fernando Formation bedrock.
Topanga Group bedrock units are present near the northern end of the alignment alternatives.

The distribution of surficial geologic units is characterized by Quaternary alluvial sediments that were
shed from the south flank of the Santa Monica Mountains and late Tertiary sedimentary rock, as
shown in Figure 5-2. The Quaternary sediments and late Tertiary sedimentary rock within the RSA are
summarized in Section 5.2.1 as per the CGS Special Report 217: Geologic Compilation of Quaternary
Surficial Deposits in Southern California (Bedrossian et al. 2012).

5.2.22  MAINTENANCE AND STORAGE FACILITY

The geologic unit immediately underlying the MSF site consists of both Old Alluvial Valley deposits
(Qoa) and Old Eolian and Dune deposits (Qoe) aged from Late to Middle Pleistocene (Roffers and
Bedrossian 2010). The Torrance Plain is underlain by Late Pleistocene-age sediments of the Lakewood
Formation, which generally consists of alternating layers of dense to very dense sand, clayey sand, silty
sand, and very stiff to hard silty to sandy clay and clayey silt. The Lakewood Formation is underlain by
the Pliocene age deposits of the Pico Formation. The Pico Formation is underlain by the Miocene age
Monterey shale and Puente Formation.

52.3 GROUNDWATER

5231 HYDROGEOLOGIC SETTING

The general hydrogeologic setting can be characterized by grouping it into two main aquifer systems:
(1) the semi-perched aquifer systems of the Alluvium and the Lakewood Formations and (2) the
saturated San Pedro and Fernando Formations.

The surficial alluvium deposits described in Section 5.2.1 is a semi-perched layer, meaning
impermeable layers such as clayey sand and clay can exist locally and partially trap groundwater.
Defining the groundwater levels in this layer is difficult because the layer is largely unsaturated, so
measuring groundwater during drilling results in an inconsistent picture of the actual groundwater
conditions. In some areas, the alluvium can be a non-perched, water-bearing aquifer. In other areas,
semi-perched conditions and unsaturated conditions might exist.

Between the Expo/Crenshaw Station and the Midtown Crossing Station, the Lakewood Formation is
relatively shallow. It has similar composition as the overlaying alluvial deposits and exhibits similar
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semi-perched conditions with unsaturated zones. Tar-impacted soils found in the middle of the
alignment alternatives near Wilshire Boulevard also act as a relatively impermeable layer, trapping
groundwater in the overlaying Lakewood Formation.

In the northern part of the RSA, south of the Hollywood Fault, the Lakewood Formation becomes
thicker. Along Santa Monica Boulevard between Crescent Heights Boulevard and Fuller Avenue,
groundwater appears to be deeper than in the southern portion of the RSA because many of the
boreholes drilled along Santa Monica Boulevard did not encounter groundwater.

The San Pedro and Fernando Formations are generally saturated. Semi-confined groundwater and
artesian conditions may exist in the portions of the RSA around and south of Wilshire Boulevard.

The groundwater condition near the base of Santa Monica Mountains and near the Hollywood Fault is
more complicated because the structural geology changes through alluvial sediments, fractured and
sheared rocks, and less jointed rocks. Substantial fluctuations in hydraulic head are expected while
crossing the Hollywood Fault. However, no groundwater data is available at the fault crossings.
Groundwater pressure fluctuates depending on the saturation conditions of fractures and joints in the
bedrock. Moving farther north from the Hollywood Fault toward the Santa Monica Mountains, the
groundwater pressure is expected to lessen unless saturated joints are encountered.

5232 HISTORICAL HIGH GROUNDWATER LEVELS

ALIGNMENT ALTERNATIVES AND DESIGN OPTION

The historical high groundwater levels reported in the CGS Seismic Hazard Report 023 and 026 for
Beverly Hills and Hollywood 7.5-minute quadrangles (CGS 1998a, 1998b) are shown in Figure 5-3 in
relationship to the alignment alternatives and design option. From the southern terminus of the
alignment alternatives to Venice Boulevard, the depth to the highest groundwater level varies from 10
to 60 feet below ground surface (bgs). Between Venice Boulevard and 3™ Street, depth to
groundwater is relatively flat and at about 10 to 20 feet bgs. Beyond this point to the northern end of
the alignment alternatives, groundwater depth significantly varies between 10 to 100 feet bgs. This
historical high groundwater map may differ from actual water table measured at particular times; the
CGS uses the highest known groundwater levels to evaluate the liquefaction potential during an
earthquake because the water levels cannot be anticipated due to the unpredictable fluctuations
caused by natural processes and human activities. Groundwater levels at the site are subject to
variations in groundwater basin management, seasonal variation, nearby construction, irrigation, and
other artificial and natural influences.
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MAINTENANCE AND STORAGE FACILITY

Based on the CGS Seismic Hazard Zone Report of Inglewood and Venice Quadrangle (CGS 1998c,
1998d), which are regional studies, the highest historical groundwater level in the MSF RSA is
approximately 40 to 50 feet bgs. Inspection of groundwater records from historic soil borings and
observation wells within 300 feet of the site shows that the depth to groundwater generally ranged
from approximately 90 feet bgs near Arbor Vitae Street to approximately 115 feet bgs or more near
Manchester Boulevard, except for a limited perched groundwater area that was observed south of
Arbor Vitae Street to the east of the MSF. Localized perched water conditions, which is common in the
alluvial deposits in the Los Angeles Basin, may be encountered at the site.

5.3 FAULTING AND SEISMICITY
53.1 GENERAL SETTING

Plate tectonics and the forces that affect the Earth’s crust also affect Southern California geology and
seismicity. Faults are formed at the plate boundaries and other stress points within tectonic plates.
Faults adjacent to, within, and beneath the City of Los Angeles may be classified as inactive, potentially
active, or active. An active fault is one that has had surface displacement within Holocene time
(approximately the last 11,000 years). A potentially active fault is a fault that has demonstrated
surface displacement of Quaternary age deposits (approximately the last 1.6 million years). Inactive
faults have not moved in the last 1.6 million years. Figure 5-4 shows seismic hazards in the vicinity of
the alternatives and identifies APEFZs, liquefaction zones, and earthquake-induced landslide zones
mapped by the CGS. Seismic and other geologic hazards for the Project are discussed in the following
sections.

5.3.2 ACTIVE FAULTS

5321  ALIGNMENT ALTERNATIVES AND DESIGN OPTION

The active Hollywood Fault, identified as an APEFZ, runs roughly east-west along the base of the Santa
Monica Mountains from Sunset Boulevard and Doheny Drive in the west to Franklin Avenue and Vine
Street in the east. Other active faults that are identified as APEFZs and located within 5 miles of the
RSA include the Santa Monica and Newport-Inglewood Faults. The Santa Monica Fault extends
westward from Beverly Hills across West Los Angeles and Santa Monica to Pacific Palisades. The Santa
Monica Fault has been interpreted to extend eastward as the Hollywood Fault. The Santa Monica and
Hollywood Faults form the southern boundary of the Transverse Ranges that extends eastward for
more than 150 miles through the northern part of the Los Angeles metropolitan region and to the
west offshore and sit about 500 feet to a mile from the alignment alternatives.
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FIGURE 5-4. SEISMIC HAZARDS
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The Newport-Inglewood Fault is located about 1.5-miles west of the southern end of the Project
alignment. The Newport-Inglewood Fault Zone is composed of a series of discontinuous northwest-
trending parallel to sub-parallel faults extending from Ballona Gap southwestward to the area offshore
from Newport Beach. This fault separates the central and southwestern blocks of the Los Angeles
Basin (Reichard et al. 2003).

5322  MAINTENANCE AND STORAGE FACILITY

The closest potentially active fault to the MSF is the Charnock Fault, located roughly 0.5 mile west of
the proposed MSF site, as shown in Figure 5-5. The nature and existence of the Charnock Fault in the
MSF vicinity is uncertain. Review of previous Earth/Geology Technical Reports for the LAX Master Plan
EIS/EIR (Camp, Dresser, & McKee 2001) indicates the fault may extend toward and possibly beneath
LAX in the vicinity of the east end of Runways 25R and 25L. The Charnock Fault was identified as a
groundwater barrier. The fault appears to offset the eastern base of the lower Pleistocene San Pedro
Formation by 140 feet. The fault fails to displace the “50-foot gravel” (pre-Holocene or earliest
Holocene age) of the Ballona Gap but does appear to offset upper Pleistocene terrace deposits. The
fault has apparently not been observed at the surface. Its attitude (orientation of the fault plane) is
unknown, but it is presumed to have a near-vertical dip. By analogy with the nearby Newport-
Inglewood Fault Zone (NIFZ), which has a similar orientation, the Charnock is typically considered to be
a strike-slip fault (Figure 5-5). The eastside down displacement of the San Pedro Formation, however,
indicates that the fault exhibits a significant vertical component of displacement in addition to strike-
slip offset. Evidence exists for displacements on the Charnock Fault of approximately 140 feet in Late
Pleistocene units, but no displacements in Holocene units have been reported. Because the Charnock
Fault does not displace Holocene deposits, it is considered a low potential fault for fault rupture.

FIGURE 5-5. GEOLOGIC FAULT TYPES
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54.3 LIQUEFACTION

Liquefaction occurs when saturated, low relative density materials are transformed from a solid to a
near-liquid state. This phenomenon occurs when moderate to severe ground shaking causes pore-
water pressure to increase. Site susceptibility to liquefaction is a function of the depth, density, soil
type, and water content of coarse-grained sediments, along with the magnitude and frequency of
earthquakes in the surrounding region. Saturated sands, silty sands, and unconsolidated silts within 50
feet of the ground surface are most susceptible to liquefaction. Liquefaction-related phenomena
include lateral spreading, ground oscillation, flow failures, loss of bearing strength, subsidence, and
buoyancy effects.

5431  ALIGNMENTS AND STATIONS

The Seismic Hazard Zone Report 023 and 026 (CGS 1998a, 1998b) presents a study of potentially
liquefiable zones in the Beverly Hills and Hollywood quadrangles. The findings are shown in Figure 5-4.
All alignment alternatives are located in a mapped liquefaction zone from Exposition Boulevard and
[-10. The San Vicente—Fairfax Alignment is located in a mapped liquefaction zone between the
intersection of Fairfax Avenue and 1 Street and Croft Avenue and Santa Monica Boulevard. The
Fairfax Alignment is located in a mapped liquefaction zone between 1% Avenue and Rosewood
Avenue. The historic highest groundwater levels in the vicinity of the alignment alternatives range
between 10 and 100 feet deep.

5432  DESIGN OPTION

Using the same Seismic Hazard Zone Reports in Section 5.4.3.1, the design option is located in mapped
liquefaction zones from Franklin Avenue to its alignment termini at the Hollywood Bowl. The historic
highest groundwater levels in the vicinity of the design option is around 100 feet bgs.

5433  MAINTENANCE AND STORAGE FACILITY

Based on the CGS Seismic Hazard Zones Official Maps (CGS 1998¢, 1998d), the MSF site is not located
in the mapped liquefaction hazard areas, as shown in Figure 5-4. Based on the highest historical
groundwater contour map (CGS 1998c, 1998d) and a review of existing borings performed in 2004
near the potential MSF site location, groundwater is approximately 50 feet bgs or deeper. Therefore,
the potential for liquefaction within the MSF site is considered low.

544 SEISMICALLY INDUCED SETTLEMENT

Seismically induced settlement typically occurs in loose, unsaturated granular soils. Fill above the
groundwater table in the RSA could be considered loose and susceptible to seismic-induced
settlement. Additionally, some alluvial soils in the RSA are anticipated to be loose to medium dense
and susceptible to seismically induced settlement.

Settlement can also occur post-liquefaction when the excess pore-water pressure induced by the
seismic shaking dissipates and the soil readjusts in a new equilibrium condition. This typically occurs
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within a few seconds to minutes after the earthquake event. Post-liquefaction settlements can pose a
significant hazard to structures founded on shallow foundations.

54.5 SEISMICALLY INDUCED LANDSLIDES

The Seismic Hazard Zone Report 023 and 026 identified earthquake-induced landslide potential zones
(CGS 1998a, 1998b), as shown on Figure 5-4. The design option, north of the Hollywood/Highland
Station, is in proximity to or within an identified zone. It should be noted that this study was based on
the preliminary geologic map of the Hollywood 7.5" Quadrangle published by the USGS in 1997 (Yerkes
1997) and does not consider more recent work in this area. Neither the alignment alternatives nor the
MSF site is located within or in proximity to mapped seismically induced landslide potential zones.

5.5 NON-SEISMIC HAZARDS
5.5.1 SLOPE STABILITY

An overlay of the alignment alternatives with the CGS Map Sheet 58, Susceptibility to Deep-Seated
Landslides in California (Wills et al. 2011) shows that some parts of the alignment alternatives may be
in areas with high landslide susceptibility. As shown in Figure 5-7, this map classifies landslide
susceptibility by the steepness of a given slope and not necessarily an underlying instability. Weak,
highly weathered rocks along steep slopes may be susceptible to landslides induced by extreme
events such as heavy rainstorms or seismic shaking. This map shows only potential hazards and does
not specify trigger events. The MSF site is not located in an area with potential landslide susceptibility.

5.5.2 EXPANSIVE SOILS

Expansive soils are clay-rich soil that have the potential to shrink and swell when they dry out or
become saturated. The shrink-swell capacity of expansive soils can result in differential movement
below or adjacent to a structure. This differential movement can result in significant damage to
pavements, as well as foundations and associated structures. Clay-rich soils may exist locally within
alluvial soils present in the RSA.

Information on the shrink-swell potential of some surficial soil units (upper 5 feet) within the RSA is
available in the online United States Department of Agriculture (USDA) soil survey database (Table 5-2).

TABLE 5-2. EXPANSIVE POTENTIAL OF SOILS

SOIL MAP LINEAR
DESCRIPTION/ EXTENSIBILITY" SHRINK-SWELL
SOIL TEXTURE (%) POTENTIAL!
1161 Osito-Kawenga association, 20 to 65% slopes 1.0 Low
290 Topanga-Mipolomol-Sapwi association, 30 to 75% slopes ' 1.7 Low

Source: USDA Natural Resources Conservation Service National Soil Survey Handbook Part 618, 2022

"Linear extensibility percentage (LEP) can be used as a measure of shrink-swell potential. Soils with LEP lower than 3 typically exhibit low
potential; soils with LEP between 3 and 5.9 typically exhibit moderate potential; soils with LEP between 6 and 8.9 exhibit high potential;
and soils with LEP higher than 9 exhibit very high potential. Soils with moderate to very high potential can be detrimental to foundations,
buildings, pavements, etc.
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5.5.2.1 ALIGNMENT ALTERNATIVES

As discussed in Section 5.1.1 and 5.2.1, the alignment alternatives would be constructed within alluvial
deposits, and more specifically, Qyf deposits, Qya deposits, and Qof deposits, as shown in Figure 5-1.
Based on the soil matrix in these predominant geologic units (Bedrossian et al. 2012), clay-rich soils
are most likely to be encountered within the alignment alternatives section underlain by Qya deposits;
clay-rich soils may exist locally within alluvial deposits present within the RSA.

5.5.2.2 DESIGN OPTION

As discussed in Section 5.1.1 and 5.2.1 and shown in Figure 5-1 and Figure 5-2, the design option
would encounter old alluvial fan deposits (Qof), as well as tertiary-age bedrock of Topanga Group (T+).
The Topanga Group may include sandstone, siltstone, shale, chert, basalt, conglomerate, and breccia
(Campbell 2014). Based on the soil matrix in these predominant alluvial units (Bedrossian, et al. 2012),
old alluvial fan deposits (Qof) are not expected to be clay-rich and therefore not expected to have high
expansion potential. However, clay-rich soils may exist locally within alluvial soils. In addition, some of
the tertiary-age bedrock units, such as shale, typically contain clay minerals and might exhibit
expansive behavior.

Available ratings for surficial soils along the design option indicate low shrink-swell potential. These
surficial soils are reported along the eastern portion of the design option along Highland Avenue and
Cahuenga Boulevard and the northwestern portion along Cahuenga Boulevard. This conclusion should
be verified and updated through site-specific exploration in the subsequent design phases.

5523 MAINTENANCE AND STORAGE FACILITY

As discussed in Section 5.1.1 and 5.2.1 and shown in Figure 5-1, the MSF site is underlain by Old
Alluvial Valley deposits (Qoa) and old eolian and dune deposits (Qoe). Based on the soil matrix in this
predominant geologic unit (Bedrossian et al. 2012), Qoa might contain clayey soils, while Qoe are
expected to contain primarily sands and, therefore, are not expected to exhibit expansive behavior.
However, Qoa might contain clayey soils. Overall, the MSF site might be subject to expansive soil
behavior effects.

There is no available information in the USDA soil survey database on the shrink-swell potential of the
surficial soils across the MSF site.
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FIGURE 5-7. LANDSLIDE SUSCEPTIBILITY
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I CHAPTER 6 IMPACTS AND MITIGATION MEASURES

6.1  IMPACT ANALYSIS

This section presents the evaluation of impacts related to geology, soils, seismicity, and mineral
resources discussed in Chapter 5, as well as the corresponding mitigation measures, wherever
applicable. Both construction and operational impacts are evaluated. Table 6-1 in Section 6.1.9
provides a summary of the impact conclusions.

Project measures are design features, best management practices, or other commitments that Metro
implements as part of all alignment alternatives and stations, the design option, and the MSF to
reduce or avoid environmental effects associated with the Project. Project measures are not the same
as mitigation measures, which are used to reduce an environmental impact’s significance level. Where
applicable, project measures are identified here as part of the evaluation of environmental impacts in
this chapter.

6.1.1 PM GEO-1: DESIGN AND CONSTRUCT PROJECT PER THE METRO RAIL DESIGN
CRITERIA (MRDC)

The MRDC incorporates various design specifications from the Federal Highway Administration,
Caltrans, the State of California, Los Angeles County, and other sources by reference. Key compliance
sections of the MRDC relative to geology and soils are presented in Section 5.3, Section 5.4, Section
5.6, and the MRDC Section 5 Appendix: Metro Supplemental Seismic Design Criteria (Metro 2017).
Section 5.6 of the MRDC provides detailed requirements for planning and conducting a geotechnical
investigation, geotechnical design methodologies, and reporting. In addition, Caltrans and the Los
Angeles County Building Code (based on the CBC) have independent design criteria for building
structures (Los Angeles County) that are required. In accordance with the MRDC, geotechnical report
recommendations shall be incorporated into project plans and specifications. These recommendations
shall be a product of final design and shall address potential subsurface hazards. Without these report
recommendations, the Project plans and specifications shall not be approved, and the Project will not
be allowed to advance into the final design stage or into construction.

6.1.2 IMPACT GEO-1: EXPOSURE TO SEISMIC HAZARDS
Impact GEO-1: Would the Project directly or indirectly cause potential substantial adverse effects,
including the risk of loss, injury, or death involving:

m  Rupture of a known earthquake fault, as delineated on the most recent APEFZ Map issued by
the State Geologist for the area or based on other substantial evidence of a known fault (refer
to Division of Mines and Geology Special Publication 42)?

m  Strong seismic ground shaking?
m  Seismic-related ground failure, including liquefaction?

m landslides?
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compaction, and stone columns. The selection of the appropriate method for each critical section will
be made on the basis of subsurface conditions, site accessibility and space limitations, performance
requirements, and cost effectiveness.

Conformance with design requirements would lower the risk of human loss, injury, or death, and
reduce the potential for structural damage to the Project structures and for interruptions in the
normal operating conditions in the event of ground rupture or an earthquake event. Therefore, the
potential impacts of seismically induced hazards on operation of the San Vicente—Fairfax Alignment
Alternative would be less than significant.

6.1.22  ALIGNMENT ALTERNATIVE 2: FAIRFAX

RUPTURE OF A KNOWN EARTHQUAKE FAULT

The rupture of a known earthquake fault impact applies to both the construction and operational
impacts. As discussed in Section 5.3 and 5.4 and shown in Figure 5-4, the only known active fault with
surface rupture potential in the RSA of the Fairfax Alignment Alternative is the Hollywood Fault,
located near the Hollywood/Highland Station. The alignment section along Highland Avenue, between
Yucca Street and Franklin Avenue, lies within an established APEFZ associated with the Hollywood
Fault. Therefore, the Fairfax Alignment Alternative would be subject to the impacts of a potential
ground rupture. While it is possible that an unmapped fault crosses the Project, based on the available
data, the probability of a surface fault rupture along the remaining portion of the Fairfax Alignment
Alternative is low.

SEISMIC-RELATED GROUND FAILURE, LIQUEFACTION, AND LANDSLIDES

Seismic-related ground failures include liquefaction, post-liquefaction settlements, and landslides, and
apply to the construction and operational impacts. As stated in Section 5.4.3 and shown in Figure 5-4,
portions of the Fairfax Alignment Alternative lie within the mapped CGS liquefaction zone. More
specifically, the areas within the liquefaction potential zones include a section between the southern
terminus of the Project (connection with the existing Metro K Line at Expo/Crenshaw Station at
Exposition Boulevard) and I-10, and a section along Fairfax Avenue between 1% Street and Rosewood
Avenue. The former area is primarily underlain by young alluvial fan and valley deposits (Qyf and Qya,
respectively), and the historically highest groundwater in this area is reported to be relatively shallow
by CGS (10 to 20 feet bgs), as shown in Figure 5-3. The latter area is underlain by younger alluvial
valley deposits (Qya) as well as old alluvial fan deposits (Qof), with a shallow historically highest
groundwater table reported generally between 10 and 30 feet bgs (CGS 1998b). Preliminarily, it can be
concluded that the Fairfax Alignment Alternative would be subject to the adverse effects of
liquefaction and liquefaction-induced settlements in these areas. Additionally, the Fairfax Alignment
Alternative would be subject to post-seismic settlement due to densification of loose, unsaturated
alluvial soils, if present.

The Fairfax Alignment Alternative is not located within a mapped earthquake-induced landslide zone,
as shown in Figure 5-4, and therefore it is not subject to impacts related to earthquake-induced
landslides.
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6.2  MITIGATION MEASURES

As the impact analysis in Section 6.1 demonstrates, construction and operation of any of the Project
alignment alternatives and stations, design option, and MSF would result in either no impact or a less
than significant impact related to geology, soils, seismicity, or mineral resources. Therefore, no
mitigation is required under CEQA.
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I CHAPTER7  CUMULATIVE IMPACTS

7.1 INTRODUCTION

Under the state CEQA Guidelines, cumulative impacts are defined as two or more individual impacts that,
when considered together, are considerable or would compound and increase other environmental
impacts (Section 15355). These cumulative impacts must be discussed in an EIR when the project’s
incremental effect is “cumulatively considerable” (Section 15130). “Cumulatively considerable” is defined
as when the incremental effects of an individual project are significant when viewed in connection with
the effects of past projects, the effects of other current projects, and the effects of probable future
projects (Section 15065(a)(3)).

CEQA Guidelines Section 15130(b)(1) includes two methodology approaches for assessing cumulative
impacts. One approach is a “list of past, present, and probable future projects producing related or
cumulative impacts” (CEQA Guidelines Section 15130(b)(1)(A)). The other approach is a “summary of
projections contained in an adopted local, regional, or statewide plan, or related document, that
describes or evaluates conditions contributing to the cumulative effect” (CEQA Guidelines Section 15030
(b)(1)(B)). For the purposes of this analysis, the latter approach is used due to the long Project
implementation time. The forecasted Project completion timeframe is in the mid- to late-2040s based on
Metro Measure M funding. Due to the long-term nature of the Project’s implementation, a list of land use
and transportation projects is insufficient for the cumulative analysis since the currently known projects
would be completed and operational by the Project’s forecasted completion. In addition, it is highly likely
many additional projects will be proposed and constructed between now and project implementation in
20 years; therefore, any project list developed now would be incomplete and incorrect.

The SCAG 2020-2045 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) Plan is
the adopted long-range forecast for population, households, and employment within the six-county
Southern California region, which includes all Project elements. The Project is also included in the SCAG
2020 RTP/SCS Plan, as well as Metro’s 2020 Long Range Transportation Plan. The RTP/SCS was adopted in
2020 and proposes land use and transportation strategies to improve mobility options and achieve a
more sustainable growth pattern (SCAG 2020). SCAG worked in close coordination with decision-makers
and the public across multiple jurisdictions throughout the SCAG region to create the plan. The
population, household, and employment growth projections from this plan are used to assess regional
growth and its cumulative impact in the vicinity of the Project.

For the cumulative analysis, the RSA is defined as a half-mile radius from the stations, the design option,
and the MSF. The half-mile radius is used for all resources to ensure consistency in evaluating cumulative
effects. Table 7-1shows the projected net growth in population, households, and employment between
2019 and 2045 for a half-mile radius from all Project stations, the design option, and the MSF. The data in
the table were calculated by merging the SCAG 2020 RTP/SCS growth projections with the SCAG Tier 2
Transportation Analysis Zone boundaries for Los Angeles County, then assessed for a half-mile radius
around the stations, the design option, and the MSF. The data show the projected growth from
transportation and development projects, as well as associated infrastructure, that when combined with
the Project’s construction and operation, could result in cumulative effects.
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MSF 14.0 15.9 99

Source: SCAG 2020 RTP/SCS Growth Forecast
Note: MSF = Maintenance and Storage Facility

7.2 CUMULATIVE IMPACTS

The evaluation of geology, soils, and seismicity and of mineral resources is site-specific to individual
projects, and the resulting adverse effects are largely localized. During both construction and operation,
the proposed alignment alternatives and stations, design option, and MSF would not expose people or
structures to adverse impacts, including the risk of loss, injury, or death involving fault rupture or seismic
hazards, including liquefaction or landslides. The Project would not result in impacts related to sail
erosion, unstable or expansive soils, or loss of access to mineral resources and recovery sites. The
alignment alternatives, design option, and MSF would implement project measure PM GEO-1 and would
comply with all applicable state and local guidelines and mandatory design requirements related to
geologic, subsurface, and seismic hazards. Therefore, no adverse impacts would occur related to geologic,
subsurface, and seismic hazards due to operation and construction of the Project. Projected future
projects from the SCAG 2020 RTP/SCS would also be required to comply with all applicable standards,
requirements, and guidance hazards, and to implement mitigation measures to reduce any significant
impacts to a less than significant level. Therefore, the Project would not contribute to cumulative effects,
and there would be no cumulative impact to geologic, subsurface, and seismic hazards or to mineral
resources.
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7.3 CUMULATIVE MITIGATION MEASURES

The Project’s effects related to geology, soils, seismicity and mineral resources for the alignment

alternatives and stations, design option, and MSF would not be cumulatively considerable. Therefore, no
mitigation is required under CEQA.
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