4.5

GEOLOGY AND SOILS

INTRODUCTION
This section describes the existing geological and soil resources within the City, identifies the regulatory
framework with respect to regulations that address geological conditions, and evaluates the significance
of the potential changes to geological and soil resources that could result from implementation of the
Azusa TOD Specific Plan. In addition, to reduce impacts, mitigation measures are included when
applicable.

4.5.1

ENVIRONMENTAL SETTING

Geological Setting
The City of Azusa is located in the Los Angeles Basin, south of the San Gabriel Mountains. Geological
conditions in the City include steep mountains, low foothills, and relatively flat valleys. 1 The existing
geological conditions are comprised of three basic types of geologic groupings; the steep mountain areas
are comprised of old “basement” rock that is resistant to erosion, while bedrock formations and old
alluvium deposits make up the foothills. The valley portion of the City is comprised of intermediate and
young alluvium formations and artificial fill deposits. 2 Table 4.5-1, Geologic Units in Azusa, describe
the specific geologic units that are found in the City.
The specific plan area is located in the flat portion of the City. A majority of the specific plan area is
underlain by alluvial deposits. These deposits were formed by the alluvial fans of the San Gabriel River
and are comprised of sand, gravel, cobblestones, and boulders. 3

Geological Soils
Geological soils located in the City are comprised of Hanford, Ramona-Placentia, Tujunga-Soboba, and
Vista Amargosa associations. The Ramona-Placentia, Tujunga-Soboba, and Vista-Amargosa associations
are located in the northern area of the City, while the southern portion (south of 11th Street) is made up of
Handford associations. The Ramona-Placentia (9 to 15 percent grade) soils are brown to reddish-brown
loam, loam or sandy loam and are found on slopes. Tujunga-Soboba soils are stony sand, have low
shrink-swell potential, a low corrosivity, and are located on nearly level and gently sloping alluvial fans.

1

City of Azusa 2004 General Plan, Chapter 5 Natural Environment, pg. 5-30

2

Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity

3

Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity
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The Vista-Amargosa soils are found on steep slopes and have low shrink-swell potential, and low
corrosivity. 4

Table 4.5-1
Geologic Units in Azusa
Geologic Unit

Location

Artificial Fill

Found either as dams or in the quarries/pits where reclamation is
underway.

Youngest Alluvium

Found in the San Gabriel River active channel and active floodplains,
in the immediate vicinity of Little Dalton Wash, in a few small
canyons along the foothills, and in the local talus deposits at the base
of steep slopes (e.g., quarries). Talus is the wedge- or cone-shaped
accumulation of material that moves under gravity from a slope face
to the base of a slope.

Landslide Deposits

Found along steep-walled canyons in the foothills and in the steep
mountainsides along San Gabriel Canyon Road and west of Fish
Canyon Road. It is most abundant in the basement rock of the
mountains.

Young Alluvial Fan Deposits

Located to the east of the active San Gabriel River floodplain
extending to meet the intermediate-age alluvial fan deposits along a
line connecting the intersection of Sierra Madre Boulevard and Azusa
Avenue with Little Dalton Wash and Alosta Avenue.

Intermediate-Age Alluvial Fan Deposits

Occupies the flatter alluvial area bordering the foothills.

Older Alluvial Fan Deposits

Found in isolated patches along the flanks of San Gabriel Canyon
(each side of San Gabriel Canyon Road) north of the central City area.
Older alluvial fan deposits are also found in the foothills along the
base on the mountains just northeast of the central City area.

Bedrock – Topanga Formation and Glendora Volcanics

Found throughout the flatter portions of the City. Bedrock exposures
are known along the Sierra Madre and Duarte faults east of Azusa
Avenue at the transition from a) the higher mountains to the foothills,
and b) the foothills to the alluvial fans.

Source: Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity

The majority of the Azusa TOD Specific Plan area is underlain by Quaternary age alluvial deposits.
Further, bedrock is known to exist in the specific plan area around the Duarte Fault. The area to the south
of 11th Street, including portions of the specific plan area, contains soil of the Hanford association. Soils
that make up the Hanford association are very deep, well drained, moderately coarse textured alluvium,
and are derived mostly from granite. These soils are moderately permeable, maintain low shrink- sell
potential and are not corrosive. 5

4

Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity

5

Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity
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Geological Hazards
Faulting
The California Geological Survey (CGS) defines a fault as a fracture or zone of closely associated fractures
along which rocks on one side have been displaced with respect to those on the other side. 6 The CGS
defines a fault zone as a zone of related faults that commonly are interconnected and subparallel to each
other, but may be branching and divergent. 7
Surface rupture occurs when movement on a fault deep within the earth breaks through to the surface,
however not all earthquakes result in surface rupture. Fault rupture almost always follows preexisting
faults, which are zones of weakness. Rupture may occur suddenly during an earthquake or slowly in the
form of fault creep. 8 Sudden displacements (as compared to fault creep) are more damaging to structures
because they are accompanied by shaking. 9
Faults in Southern California are classified as active, potentially active, or inactive, based on their most
recent activity. A fault is considered active if it has demonstrated movement with the Holocene epoch, or
approximately in the last 11,000 years. Faults that have demonstrated Quaternary movement (last
1.6 million years), but lack strong evidence of Holocene movement, are classified as potentially active and
faults that have not moved since the beginning of the Quaternary period are deemed inactive.
Under the Alquist-Priolo Earthquake Fault Zoning Act (discussed in detail below),

development near

active faults is regulated in order to mitigate the hazard of surface fault-rupture. The CGS designates
Alquist-Priolo Earthquake Fault Zones, which are regulatory zones around active faults. A 50-foot
setback from any known trace of any active fault is required for all projects. Figure 4.5-1, Earthquake
Zones in the City of Azusa, several Alquist-Priolo Earthquake zones are located in the City of Azusa,
including within the specific plan area.
The Sierra Madre and Duarte Fault run in an east-west direction through the City. Both faults are
discussed below.

6

California Geological Survey, Fault Rupture Hazard Zones in California,

7

California Geological Survey, Fault-Rupture Hazard Zones in California

8

Fault creep is the slow rupture of the earth’s crust

9

California Geological Survey, Alquist-Priolo Earthquake Fault Zones
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Sierra Madre Fault
The Sierra Madre Fault is a potentially active fault capable of causing surface rupture in the City.
The fault is responsible for thousands of feet of vertical and significant left-lateral offset thrusting in the
San Gabriel Mountains. Within the City limits the fault is concealed at its western end where it crosses the
mouth of Van Tassel Canyon and extends across the San Gabriel River floodplain. It is exposed in the hill
above Clearhaven Drive where Wilson Diorite is thrust over Topanga Formation. The fault dips about
40 to 90 degrees into the mountain and is intermittently exposed as it continues eastward. It continues
east, beyond the City limits, about 500 feet north of the intersection of Sierra Madre Boulevard and Citrus
Avenue. 10 The fault is approximately 1.5 miles north of the specific plan area.
Duarte Fault
The Duarte Fault is the southernmost known significant fault within the City. It is deemed a potentially
active fault by the State and an active fault by the County of Los Angeles. The fault crosses into the City
near the southern portion of the Rancho Duarte Golf Course, continuing through the Vulcan mine,
stretching southeast Slauson School (near 5th Street and Azusa Avenue). From here, it extends
approximately northeast through Lee School, where it extends beyond the City boundaries. 11 As shown
in Figure 4.5-1, the fault runs through the specific plan area in an east-west direction.

Seismicity
The City of Azusa is located in one of the more seismically active areas of California and is subject to
moderate to severe ground shaking. Ground shaking may affect areas hundreds of miles away from the
earthquake’s epicenter. Historic earthquakes have caused strong ground shaking and damage in many
areas surrounding and within the City. The composition of underlying soils in areas located relatively
distant from faults can intensify ground shaking. Areas that are underlain by bedrock tend to experience
less ground shaking than those underlain by unconsolidated sediments such as artificial fill.

10 Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity
11 Azusa General Plan and Development Code Draft EIR, Section 4.6 Geology and Seismicity
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MAP EXPLANATION

C

?

?

Overlap of Earthquake Fault Zone and Liquefaction Zone
Areas that are covered by both Earthquake Fault Zone and Liquefaction
Zone.

Liquefaction Zones
Areas where historical occurrence of liquefaction, or local geological,
geotechnical and ground water conditions indicate a potential for
permanent ground displacements such that mitigation as defined in
Public Resources Code Section 2693(c) would be required.

Earthquake Fault Zones
Zone boundaries are delineated by straight-line segments that
connect encircled turning points; the boundaries define the zone
encompassing active faults that constitute a potential hazard to
structures from surface faulting or fault creep such that avoidance
as described in Public Resources Code Section 2621.5(a) would
be required.

1906

OVERLAPPING ALQUIST-PRIOLO AND SEISMIC HAZARD ZONES

SEISMIC HAZARD ZONES

ALQUIST-PRIOLO EARTHQUAKE FAULT ZONES

Overlap of Earthquake Fault Zone and Earthquake-Induced Landslide Zone
Areas that are covered by both Earthquake Fault Zone and EarthquakeInduced Landslide Zone.

Earthquake-Induced Landslide Zones
Areas where previous occurrence of landslide movement, or local
topographic, geological, geotechnical and subsurface water conditions
indicate a potential for permanent ground displacements such that
mitigation as defined in Public Resources Code Section 2693(c) would
be required.

Active Fault Traces
Faults considered to have been active during Holocene time and
to have potential for surface rupture; solid line where accurately
located, long dash where approximately located, short dash where
inferred, dotted where concealed; query (?) indicates additional
uncertainty. Evidence of historic offset indicated by year of
earthquake-associated event or C for displacement caused by fault
creep.

Overlap of Earthquake Fault Zone and Seismic Hazard Zones
Areas that are covered by Earthquake Fault Zone, Liquefaction Zones
and Earthquake-Induced Landslide Zone.
Note: Mitigation methods differ for each zone –
AP Act only allows avoidance; Seismic Hazard Mapping Act allows
mitigation by engineering/geotechnical design as well as avoidance.

Overlapping Liquefaction and Earthquake-Induced Landslide Zones
Areas that lie within zones of required investigation for both liquefaction
and earthquake-induced landslides.
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Ground shaking is commonly described in terms of peak ground acceleration as a fraction of the
acceleration of gravity (g), or by using the Modified Mercalli (MM) intensity scale, a common metric for
characterizing intensity. The MM Intensity Scale is a more descriptive method involving 12 levels of
intensity denoted by Roman numerals. As presented in Table 4.5-2, Modified Mercalli Intensity Scale,
MM intensities range from level I (shaking that is not felt) to level XII (total damage). MM intensities
ranging from IV to X could cause moderate to significant structural damage. The degree of structural
damage, however, would not be uniform. Not all buildings perform identically in an earthquake. The
age, material, type, method of construction, size, and shape of a building all affect its performance.

Table 4.5-2
Modified Mercalli Intensity Scale
Intensity Description
I.

Not felt except by a very few under especially favorable conditions

II.

Felt only by a few persons at rest, especially on upper floor of buildings

III.

Felt quite noticeable by persons indoors, especially on upper floors of buildings. Many people do not recognize it as
an earthquake. Standing motor cars may rock slightly. Vibrations similar to the passing of a truck

IV.

Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors
disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing motor cars rocked
noticeably.

V.

Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight

VII.

Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary
structures; considerable damage in poorly built or badly designed structures; some chimneys broken.

VIII.

Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with partial
collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, walls.
Heavy furniture overturned.

IX.

Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb.
Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.

X.

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with foundations.
Rails bent.

XI.

Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly.

XII.

Damage total. Lines of sight and level are distorted. Objects thrown into the air.

XII.

Not felt except by a very few under especially favorable conditions.

Source: US Geology Survey, National Earthquake Information Center website, http://neic.usgs.gov/neis/general/mercalli.html

Potentially active fault systems are expected to produce a wide range of ground shaking intensities.
The estimated maximum moment magnitudes represent characteristic earthquakes on particular faults. 12
While the magnitude is a measure of the energy released in an earthquake, intensity is a measure of the
ground shaking effects at a particular location. Shaking intensity can vary depending on the overall
12 Moment magnitude is related to the physical size of a fault rupture and movement across a fault. Richter
magnitude scale reflects the maximum amplitude of a particular type of seismic wave. Moment magnitude
provides a physically meaningful measure of the size of a faulting event [California Geological Survey (CGS),
1997].
Impact Sciences, Inc.
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magnitude, distance to the fault, focus of earthquake energy, and characteristics of geologic media.
Generally, intensities are highest at the fault and decrease with distance from the fault. However, at any
given location, the amount of the resulting shaking motion caused by the sudden movement depends, to
a large extent, on local ground conditions (including the degree of water saturation), and may be as
severe as 10 miles from the fault or immediately adjacent to it.
Identified faults must be considered in planning and land use activities, and faults identified as active
should be considered when deciding on a project’s location. No structure should be built astride an active
fault. Similarly, utilities that cross such faults must be designed to remain functional even after fault
movement.

Liquefaction and Lateral Spreading
Liquefaction is the loss of soil strength or stiffness due to a buildup of pore-water 13 pressure during a
seismic event and is associated with relatively loose, saturated fine- to medium-grained unconsolidated
The existing water level, soil type, particle size distribution and gradation, relative density, confining
pressure, intensity of shaking and duration of shaking are all key factors that can increase the chances of
liquefaction. Seismic ground shaking of relatively loose, granular soils that are saturated or submerged
can cause the soils to liquefy and temporarily behave as a dense fluid. Liquefiable soil conditions are not
uncommon in alluvial deposits in moderate to large canyons and could also be present in other areas of
alluvial soils where the groundwater level is shallow (e.g., 50 feet below the surface). A majority of the
specific plan area is located in a potential liquefaction zone (Figure 4.5-1).

Seismic Induced Landslides
Landslides often occur along preexisting zones of weakness within bedrock (i.e., previous failure
surfaces). Additionally, landslides have the potential to occur on over-steepened slopes, especially where
weak layers, such as thin clay layers, are present and dip out-of-slope. The specific plan area is located in
a relatively flat area, with no portion mapped as having the potential for landslides (Figure 4.5-1).

13 Pore-water is water contained in the pores of soil and/or rocks.
Impact Sciences, Inc.
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Subsidence
Subsidence hazards involve either the sudden collapse of the ground to form a depression or the
compaction of the sediments near the Earth's surface. Settlement of under-consolidated soils may occur
during earthquake shaking. This process can result in a slight lowering of the ground surface, which can
vary in amount from place to place. Although not considered a major problem, areas of the City with a
high groundwater table could be subject to subsidence.

Soil Expansion and Erosion
Expansive soils are clay-rich soils which can easily absorb water and swell, or shrink when water is
sparse. Excessive swelling and shrinkage cycles can result in distress to improvements and structures.
The change in volume exerts stress on buildings and other loads placed on these soils. Expansive soils can
be widely dispersed and are found in hillside areas as well as low-lying alluvial basins.
Wind and rain erosion can result in varying amounts of soil erosion which is common in unconsolidated
alluvium surficial soils. The specific plan area is relatively flat and generally does not possess conditions
conducive to substantial soil erosion.

4.5.2

REGULATORY FRAMEWORK

Federal
Uniform Building Code
The Uniform Building Code (UBC) is published by the International Conference of Building Officials and
forms the basis for California’s building code, as well as approximately one-half of the state building
codes in the United States. It has been adopted by the California Legislature to address the specific
building conditions and structural requirements for California, as well as provide guidance on
foundation design and structural engineering for different soil types. The UBC defines and ranks the
regions of the United States according to their seismic hazard potential. There are four types of regions
defined by Seismic Zones 1 through 4, with Zone 1 having the least seismic potential and Zone 4 having
the highest.

Earthquake Hazards Reduction Act of 1977
The Earthquake Hazards Reduction Act (EHRA) of 1977 (42 USC § 7701 et seq.) established the National
Earthquake Hazards Reduction Program as a long-term earthquake risk reduction program for the
United States which focuses on: developing effective measures to reduce earthquake hazards; promoting
the adoption of earthquake hazard reduction activities by federal, state, and local governments, building
Impact Sciences, Inc.
1029.004
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standards and model building code organizations, engineers, architects, building owners, etc.; improving
the understanding of earthquakes and their effects on people and infrastructure through interdisciplinary
research involving engineering, natural sciences, and social, economic, and decision sciences; and
developing and maintaining the Advanced National Seismic System, the George E. Brown Jr. Network
for Earthquake Engineering Simulation, and the Global Seismic Network.

State
California Building Code
Under State law, all building standards must be centralized in Title 24 or they are not enforceable.
The California Building Code is another name for the body of regulations contained in Title 24, Part 2, of the
California Code of Regulations, which is a portion of the California Building Standards Code. 14 Title 24 is
assigned to the California Building Standards Commission which, by law, is responsible for coordinating
all building standards. Published by the International Conference of Building Officials, the UBC is a
widely adopted model building code in the United States. The California Building Code incorporates by
reference the UBC with necessary California amendments. About one-third of the text within the
California Building Code has been tailored for California earthquake conditions. Although widely
accepted and implemented throughout the United States, local, city, and county jurisdictions can adopt
the UBC either in whole or in part.

Alquist-Priolo Earthquake Fault Zoning Act
California’s Alquist-Priolo Act, originally enacted in 1972 as the Alquist-Priolo Special Studies Zones Act
and renamed in 1994, is intended to reduce the risk to life and property from surface fault rupture during
earthquakes. The Alquist-Priolo Act prohibits the location of most types of structures intended for human
occupancy across the traces of active faults and strictly regulates construction in the corridors along
active faults (Earthquake Fault Zones). It also defines criteria for identifying active faults, giving legal
weight to terms such as “active,” and establishes a process for reviewing building proposals in and
adjacent to Earthquake Fault Zones.
Under the Alquist-Priolo Act, faults are zoned, and construction along or across them is strictly regulated
if they are “sufficiently active” and “well-defined.” A fault is considered sufficiently active if one or more
of its segments or strands shows evidence of surface displacement during Holocene time (defined for the
purposes of the Act as within the last 11,000 years). A fault is considered well defined if its trace can be

14 California Building Standards Commission, 1995
Impact Sciences, Inc.
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clearly identified by a trained geologist at the ground surface or in the shallow subsurface, using
standard professional techniques, criteria, and judgment. 15

Seismic Hazards Mapping Act
The program and actions mandated by the Seismic Hazards Mapping Act closely resemble those of the
Alquist-Priolo Earthquake Fault Zoning Act. The Seismic Hazards Mapping Act of 1990 addresses nonsurface fault rupture earthquake hazards, including liquefaction and seismically induced landslides.
The purpose of the Act is to protect the public from the effects of strong ground shaking, liquefaction,
landslides, or other ground failure, and other hazards caused by earthquakes.

Southern California Catastrophic Earthquake Preparedness Plan
The Southern California Catastrophic Earthquake Preparedness Plan, adopted in 2008, examines the
initial impacts, inventories resources, provides for the wounded and homeless, and develops a long-term
recovery process. The process of Long-Term Regional Recovery (LTRR) provides a mechanism for
coordinating federal support to state, tribal, regional, and local governments, nongovernmental
organizations (NGOs), and the private sector to enable recovery from long-term consequences of
extraordinary disasters. The LTRR process accomplishes this by identifying and facilitating the
availability and use of recovery funding sources, and providing technical assistance (such as impact
analysis) for recovery and recovery planning support. “Long-term” refers to the need to re-establish a
healthy, functioning region that will sustain itself over time. Long-term recovery is not debris removal
and restoration of utilities, which are considered immediate or short-term recovery actions. The LTRR’s
three main focus areas are housing, infrastructure (including transportation), and economic development.

Local
City of Azusa General Plan
The City’s General Plan is primarily a policy document that sets goals concerning the community and
gives direction to growth and development. In addition, it outlines the programs that were developed to
accomplish the goals and policies of the General Plan. City policies pertaining to geological hazards are
included in Chapter 5 of the City’s General Plan, The Natural Environment Chapter. Geological policies
relevant to the project include:

15 Hart, E.W. and Bryant, W.A., 1997 (revised), Fault-rupture hazard zones in California: California Department of
Conservation, Division of Mines and Geology Special Publication 42, 38 p.
Impact Sciences, Inc.
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Policy 1.1

Require that earthquake survival and efficient post-disaster
functioning are primary concerns in the siting, design and
construction standards of essential facilities.

Policy 1.2

Require that proposed essential facilities apply the most current
professional standards for seismic design and be subject to
seismic review, including detailed site investigations for
faulting, liquefaction, ground motion characteristics, and slope
stability.

Policy 1.3

Prohibit the location of Critical Facilities within an identified
active fault zone or potentially active fault zone of concern (or
future Alquist-Priolo Earthquake Fault Zone) unless it is
determined by a qualified geologic engineer that a closer
location will not result in undue risks based on detailed site
investigations.

Policy 1.4

Prohibit the location of Sensitive and High-Occupancy facilities
within 100 feet of the identified active fault zone or potentially
active fault zone of concern, unless it is determined by a
qualified geologic engineer that a closer location will not result
in undue risks based on detailed site investigations.

City of Azusa Municipal Code
Chapter 14, Article II of the City’s Municipal Code contains the City’s Building Codes. Division 2 of
Article II includes Uniform Building Code amendments and modifications. Section 14-54 includes
regulations pertaining to building on fills containing decomposable material. This section states the
following:
a.

Permits shall not be issued for buildings or structures regulated by this Code within 1,000
feet of fills containing rubbish or other decomposable material unless the fill is isolated by
approved natural or manmade protective systems or unless designed according to the
recommendation contained in a report prepared by a licensed civil engineer. Such report shall
contain a description of the investigation, study, and recommendation to minimize the
possible intrusion and to prevent the accumulation of explosive concentrations of
decomposition gases within or under enclosed portions of such building or structure. At the
time of the final inspection, the civil engineer shall furnish a signed statement attesting that
the building or structure has been constructed in accordance with his recommendations as to
decomposition gases required in this subsection.

Impact Sciences, Inc.
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b.

4.5.3

Buildings or structures regulated by this Code shall not be constructed on fills containing
rubbish or other decomposable material unless provision is made to prevent damage to the
structure, floors, underground piping, and utilities due to uneven settlement of the fill. Onestory light-frame accessory structures not exceeding 400 feet in area nor 12 feet in height may
be constructed without special provision for foundation stability.

ENVIRONMENTAL IMPACTS

Thresholds of Significance
The following thresholds for determining the significance of impacts related to geological resources are
contained in the environmental checklist form contained in Appendix G of the most recent update of the
State CEQA Statutes and Guidelines. Adoption and/or implementation of the Azusa TOD Specific Plan
could result in significant adverse impacts to geological resources, if any of the following could occur:
Threshold GEO-1

Would the project expose people or structures to potential substantial adverse
effects, including the risk of loss, injury, or death, involving:
i)

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.

ii) Strong seismic ground shaking?
iii) Seismic-related ground failure, including liquefaction?
iv) Landslides?
Threshold GEO-2

Would the project result in substantial soil erosion or the loss of topsoil?

Threshold GEO-3

Would the project 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 onor off-site landslide, lateral spreading, subsidence, liquefaction, or collapse?

Threshold GEO-4

Would the project be located on expansive soil, as defined in Table 18-1-B of
the Uniform Building Code (1994), creating substantial risks to life or
property?

Threshold GEO-5

Would the project have soils incapable of adequately supporting the use of
septic tanks or alternative wastewater disposal systems where sewers are not
available for the disposal of wastewater?

Impact Sciences, Inc.
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Environmental Effects Found Not To Be Significant
As to Threshold GEO-1 iv), Threshold GEO-2, and Threshold GEO-5, a less than significant impact or
no impact was determined in the Initial Study (Appendix 1.0) and therefore these thresholds are not
evaluated in this section. See Section 7.0, Effects Found Not To Be Significant, for a discussion of these
environmental effects, as well as others, that were found not to be significant and are, therefore, not
evaluated in detail in this EIR. The remaining thresholds are evaluated below.

Impact Analysis
Threshold GEO-1

Would the project expose people or structures to potential substantial adverse
effects, including the risk of loss, injury, or death, involving:
i)

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.

ii) Strong seismic ground shaking?
iii) Seismic-related ground failure, including liquefaction?
Threshold GEO-3

Would the project 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 onor off-site landslide, lateral spreading, subsidence, liquefaction, or collapse?

Threshold GEO-4

Would the project be located on expansive soil, as defined in Table 18-1-B of
the Uniform Building Code (1994), creating substantial risks to life or
property?

Fault Rupture and Seismic Ground Shaking
The specific plan area is located in Southern California; an area subject to strong seismic ground shaking.
As described above, two faults, the Sierra Madre Fault and the Duarte Fault run through the City in an
east-west direction. Further, as shown in Figure 4.5-1 the Duarte Fault runs through the southern portion
of the specific plan area. The Duarte Fault is considered active by the County of Los Angeles, although it
is not considered active by the State. Nonetheless, the State has designated the portion of the specific plan
area that is underlain by the Duarte Fault as an Alquist-Priolo Fault Zone and as a result could expose
people and buildings to potential substantial adverse effects, including the risk of loss, injury, or death.
Thus, fault induced ground rupture is considered a potentially significant hazard. Mitigation Measure

Impact Sciences, Inc.
1029.004

4.5-13

Azusa TOD Specific Plan Draft EIR
July 2015

4.5 Geology and Soils

GEO-1 below is required for all future development within the Alquist-Priolo Earthquake Fault Zone to
reduce impacts from seismic ground shaking and potential ground rupture to less than significant.
Future development in the specific plan area would expose a greater number of residents, employees,
visitors, and structures to the effects of strong seismic ground shaking from locally and regionally
generated earthquakes. In addition, future projects could be located in areas of the City that are
susceptible to strong ground shaking. Seismic activity can cause damage to existing structures designed
with substandard construction. However, new and recently seismically retrofitted structures designed
with current engineering knowledge can reduce potential damage and harm to and within these
structures. These earthquake-resistant structures can minimize the impact to public safety from seismic
events. Future projects under the Azusa TOD Specific Plan would be required to comply with the Azusa
Municipal Code, Chapter 14, Article II, which has adopted by reference the UBC, as well as
recommended mitigation and stabilization measures set forth in the 2013 California Building Code (CBC).
Compliance with these documents and Mitigation Measure GEO-1 would reduce impacts related to
seismic ground shaking to less than significant.

Liquefaction/Lateral Spreading
Liquefaction is a phenomenon whereby a saturated granular soil temporarily loses its strength because of
the buildup of pore water pressure during seismic excitation. The loss of strength may cause structures
founded on these soils to experience subsidence and/or lateral movement. Thus, for liquefaction to occur
loose to medium granular soils need to be below the ground water.
The southern portion of the City, where the specific plan area is located, is highly susceptible to
liquefaction and thus could be susceptible to seismic-related ground failure, such as lateral spreading,
subsidence, or settlement. The 2013 CBC (California Code of Regulations, Title 24, Part 2) contains
provisions to safeguard against major structural failures or loss of life caused by earthquakes or other
geologic hazards (including liquefaction), as well as the City’s Building Code included in the Azusa
Municipal Code. Future projects under the Azusa TOD Specific Plan would be required to adhere to the
provisions of the CBC, which are imposed on project developments by the City during the building plan
check and development review process. Thus impacts related to seismic ground failure, including
liquefaction would be less than significant, and no mitigation is required.

Expansive Soils
Expansive soils have the potential to compromise the structural integrity of proposed new structures
including foundations and pavement. Impacts could occur immediately after the expansive soils contract
or expand, or could occur slowly over time. Future projects under the Azusa TOD Specific Plan could be
Impact Sciences, Inc.
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located on land that is unstable (including expansive soils), or that could become unstable during
construction of a future project and/or seismic shaking and result in liquefaction, lateral spreading,
and/or subsidence. Residential units, commercial buildings, and transportation infrastructure could be
damaged as a result of unstable/expansive soils.
Unstable/expansive soils are generally removed during foundation work to avoid structural damage.
Unstable/expansive soils are addressed through the integration of geotechnical information in the
planning and design process for individual projects. Local soil suitability is assessed for specific projects
in accordance with standard industry practices and state-provided guidance, such as CGS Special
Publication 117A, used to minimize the risk associated with unstable soils. Compliance with UBC and
CBC requirements, as well as local building codes and ordinances, and review of individual project
grading reports and plans by the City’s Building Division would ensure that no significant impacts
related to expansive soils would occur. Thus impacts would be less than significant and no mitigation is
required.

Level of Significance Before Mitigation
Impacts from expansive soils, and liquefaction would be less than significant, however impacts from
seismic ground shaking, and potential ground rupture would be potentially significant.

Mitigation Measures
GEO-1

Prior to the issuance of a Building Permit for a proposed development located within the
specific plan area and within the Alquist-Priolo Earthquake Fault Zone, the City Engineer
and/or City Building Official shall ensure that the Grading and Building Plans
demonstrate compliance with Public Resources Code 2621, and specifically the required
50 foot building setback from the Duarte Fault trace as specified under Public Resources
Code 2621.7 (3A), and all other applicable requirements included in the Alquist-Priolo
Earthquake Fault Zoning Act.

Level of Significance After Mitigation
With implementation of Mitigation Measure GEO-1, all impacts would be less than significant.

4.5.4

CUMULATIVE IMPACTS

Related projects would be subject to varying risks associated with geotechnical hazards. Due to the sitespecific nature of geological conditions, geotechnical impacts are typically assessed on a project-by
project basis in accordance with the CEQA. Related projects would be subject to mitigation measures
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similar to those required for future projects included under the Azusa TOD Specific Plan, in addition to
the CBC and UBC regulations. The CBC and UBC regulations would require that structures be
constructed to meet minimum seismic safety standards. In most cases cumulative impacts would be
reduced to less than significant levels through compliance with existing codes and regulations. Therefore,
with the implementation of appropriate mitigation measures and existing regulations cumulative impacts
would be less than significant.

Level of Significance Before Mitigation
Impacts would be less than significant.

Mitigation Measures
No mitigation measures are required.

Level of Significance After Mitigation
Impacts would be less than significant.
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