3.3 Geology and Soils

3.3

GEOLOGY AND SOILS

This section describes existing geologic and soil conditions, such as faults or unstable soils, and
analyzes potential impacts that could pose hazards for the Fountain Valley Crossings Specific
Plan (FVCSP) Project (Project). These conditions are discussed in the context of the Project, and
any hazards or obstacles that could affect the development or the surrounding community are
identified. Information for this section is derived from the Safety Element of the current City of
Fountain Valley General Plan, the Department of Conservation Geology Quadrangles, mitigation
plans developed in conjunction with the City of Huntington Beach and specifically for the City of
Fountain Valley (City).

3.3.1

Environmental Setting

3.3.1.1

Geologic Conditions

The City lies within coastal plains of the Peninsular Ranges geomorphic province. The region is
bounded to the north by the Coyote and Chino Hills, to the northeast by the Santa Ana Mountains,
and to the south by the San Joaquin Hills. Topography within the City consists of a gently
southward sloping alluvial plain, ranging from approximately 45 feet above mean sea level (msl)
in the northern portion of the City to approximately 10 feet above msl in the southern portion of
the City (City of Fountain Valley 2010). The major drainage system of the region is the Santa Ana
River, which flows through the southeastern Los Angeles Basin into the Pacific Ocean (California
Department of Water Resources 2004). Geologic materials underneath the Project area consist
of a mixture of both marine and terrestrial sediments. Geology in the Project area is characterized
by unconsolidated alluvial sediments, artificial fill, alluvial deposits and marine deposits. The
alluvial sediments consist of sands, silts, clays, and local gravel layers, while the artificial fill
consists of sands, silts, clays, gravels, and scattered construction material fragments such as
brick, wood, and asphalt fragments. The alluvial deposits in this area are associated with the
Santa Ana River floodplain and other active drainages in the region. Marine deposits in this area
are eroded marine terraces which are slightly higher in elevation than the floodplain areas. The
marine deposits consist of moderately to well consolidated silt, sand, and gravel.
The Project area is located on the United States Geological Survey (USGS), Newport Beach
Quadrangle, dated 1997. The Project area is generally flat with onsite elevations ranging from 24
to 28 feet above msl, generally sloping to the southwest. The Project area has been previously
developed and existing underground utilities are present. The Santa Ana River borders the Project
area to the east. The native soils in the Project area are classified as Hueneme fine sandy loam,
drained, and Metz loamy sand, moderately fine substratum.
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3.3.1.2

Geologic Hazards

Regional Faulting, Seismicity, and Earthquakes
Regional faulting and seismicity in Southern California is dominated by the San Andreas Fault
Zone, which comprises two of the major tectonic plates that comprise the earth’s crust. West of
the San Andreas Fault Zone lies the Pacific Plate, which moves in a northwesterly direction
relative to the North American Plate that lies east of the San Andreas Fault Zone. This relative
movement between the two plates is the driving force of fault ruptures (earthquakes) in western
California. The San Andreas Fault generally trends northwest southeast; however, north of the
Transverse Ranges Province, the fault trends more in an east-west direction (the Big Bend),
causing the fault’s right-lateral strike-slip movement to produce north-south compression between
the two plates. This compression has produced rapid uplift of many of the mountain ranges in
southern California. North-south compression in southern California has been estimated from 5
to 20 millimeters (mm) per year (U.S. Geological Survey 2013).
Faults are characterized by the California Geological
Survey as active, potentially active, or inactive,
according to the last seismic activity of the fault. Active
faults show evidence of surface displacement within
Holocene time (i.e., the past 11,000 years). Potentially
active faults show evidence of surface displacement
during Quaternary time (i.e., the past 1.6 million years).
Inactive faults are those without recognized Holocene or
Pleistocene Age activity (U.S. Geological Survey 1993).
Active and potentially active faults within and near the
City include the Newport-Inglewood, San Andreas, Palos
Verdes, Whittier-Elsinore, El Modina, San Jacinto,
Norwalk, Santa Monica-Raymond Hill, Christianos, San
Clemente, Peralta Uplift, and San Joaquin Hills Faults.
(City
of
Fountain
Valley
1995;
Huntington
Beach/Fountain Valley Hazard Mitigation Committee
2007).
The San Andreas Fault, pictured above, is
thought to be the most active fault in
California (Source: USGS 2013).

Earthquake magnitudes are quantified using the Richter
scale, which is a logarithmic scale whereby each whole
number increase in Richter magnitude represents a
tenfold increase in the amplitude of the seismic wave generated by an earthquake. For example,
at the same distance from a fault, the shaking during a magnitude 5.0 earthquake will be 10 times
larger than a magnitude 4.0 earthquake while the amount of energy released would increase by
a factor of 32. Earthquakes of Richter magnitude 6.0 to 6.9 are classified as moderate, those
between 7.0 and 7.9 are classified as major, and those of 8.0 or more are classified as great. The
faults identified above are all estimated to be capable of producing earthquakes in the magnitude
4.5 to 8.0+ range (Huntington Beach/Fountain Valley Hazard Mitigation Committee 2007).
3.3-2
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The five faults that present the most serious threats to the Project area include the NewportInglewood, San Andreas, San Joaquin Hills, Palos Verdes, and San Clemente faults (Department
of Conservation 1986; Huntington Beach/Fountain Valley Hazard Mitigation Committee
2007) (Figure 3.3-1).
The closest active fault to the Project area is the Newport-Inglewood Fault, which is capable of
producing earthquakes ranging in magnitude from 6.3 to 7.5. It is considered the second most
active fault in California and runs roughly from northwest to southeast from the City of Inglewood
through Huntington Beach and out into the Pacific Ocean in the Newport Beach area. Though it
passes just within the southwestern-most corner of the City, the geologic conditions of the area
and proximity of the Project area to the fault make it highly likely that any activity in the fault would
have acute impacts within the City area (Department of Conservation 1986; Huntington
Beach/Fountain Valley Hazard Mitigation Committee 2007).
Historically, the City has experienced seismic activity from various regional faults. The strongest,
most recent regional seismic event was the March 10, 1933 Long Beach earthquake (magnitude
6.4). The epicenter of this event is identified at 33.63°N 118.00°W, which coordinates to a location
slightly offshore and approximately 6 miles west of the Project area (City of Fountain Valley 2012).
During an earthquake along any of the onshore or offshore faults, seismic shaking would be
anticipated to occur in the vicinity of the Project area. There is also the potential for an earthquake
along one of these faults to create a tsunami; however, due to the distance from the coast and
the protection from the City of Huntington Beach, the risk of tsunami is not ranked as a priority
hazard (Huntington Beach/Fountain Valley Hazard Mitigation Committee 2007).
Surface Rupture
Surface rupture involves the displacement and cracking of the ground surface along a fault trace.
Surface ruptures are visible instances of horizontal or vertical displacement, or a combination of
the two, typically confined to a narrow zone along the fault. Surface rupture is more likely to occur
in conjunction with active fault segments where earthquakes are large, or where the location of
the movement (earthquake hypocenter) is shallow. There are no documented reports of surface
rupture within the City of Fountain Valley General Plan or Mitigation Reports; however, Huntington
Beach/Fountain Valley Hazard Mitigation Plan reports that there is a high potential for surface
rupture in the event of a large earthquake (Huntington Beach/Fountain Valley Hazard Mitigation
Committee 2007).
Liquefaction
Liquefaction is a form of earthquake-induced ground failure that occurs primarily in relatively
shallow, loose, granular, water-saturated soils. Liquefaction is defined as the transformation of a
granular material from a solid state into a liquefied state as a consequence of increased pore
pressure, which results in the loss of grain-to-grain contact. Unconsolidated silts, sands, and silty
sands are most susceptible to liquefaction. Almost any saturated granular soil can induce an
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increase in pore water pressures when shaken, and subsequently, these excess pore water
pressures can lead to liquefaction if the intensity and duration of earthquake shaking are great
enough. During recent large earthquakes where liquefaction occurred (e.g., Taiwan, Loma Prieta,
Mexico City, and Sea of Japan), structures that were most vulnerable to liquefaction included
buildings with shallow foundations, railways, buried structures, retaining walls, port structures,
utility poles, and towers.
The City has a very high potential for liquefaction, due to the high groundwater level throughout
the City. Groundwater is within 10 feet of the surface, likely reflecting the historical wetlands that
covered the area (Metropolitan Water District of Southern California 2007). The Newport Beach
Quadrangle Seismic Hazard Zone map identifies the entire City within an area potentially
susceptible to liquefaction (Department of Conservation 1986). The Public Safety chapter of the
City of Fountain Valley General Plan further describes the high risk of liquefaction in locations
south of Interstate 405 (I-405) and along the Santa Ana River channel, with a buffer of about 0.25
mile (City of Fountain Valley 1995). The area north of I-405 is identified by the City as moderate
or unknown liquefaction risk. According to these risk designations, the Project area would have a
high potential of liquefaction south of I-405 and along the eastern border, and a moderate or
unknown risk north of I-405 (City of Fountain Valley 1995).
Landslides and Slope Instability
The stability of slopes is affected by a number of factors including gravity, rock and soil type,
amount of water present, and amount of vegetation present. Events that can cause a slope to fail
include sudden movements such as those during a seismic event, modification of the slope by
nature or humans, undercutting caused by erosion, and changes in hydrologic characteristics,
including heavy rains that can saturate the soil.
The relatively level topography of the City, including the Project area, makes the risk of landslide
and slope instability minimal. The Newport Beach Seismic Hazard Zones Quadrangle does not
identify any area within the City as at risk to landslide or slope instability (Department of
Conservation 1986).
Erosion Susceptibility
Erosion of exposed soils and rocks occurs naturally as a result of physical weathering caused by
water and wind action. Currently, the Project area is developed, and most of the land surface is
covered by impervious materials such as buildings and paved parking areas. Therefore, due to
the very small quantity of soil currently exposed at the surface, and the relatively level topography
of the Project area, the potential for erosion hazards is low.
Expansive Soils
Expansive soils tend to swell with seasonal increases in soil moisture in the winter months and
shrink as soils become drier in the summer months. Repeated shrinking and swelling of the soil
can lead to stress and damage of structures, foundations, fill slopes, and other associated
facilities.
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The Project area is located on Hueneme fine sandy loam, drained, and Metz loamy sand,
moderately fine substratum. Hueneme fine sandy loam makes up the majority of the area, while
Metz loamy sand is only found along the Santa Ana River channel as an approximately 700-foot
buffer out from the channel (Natural Resource Conservation Service 2016). Drained Hueneme
fine sandy loam is found in alluvial fans and is created through the degradation of stratified
alluvium derived from sedimentary rock. This soil is poorly drained naturally and has moderate
water storage capacity. The shrink-swell potential for Hueneme fine sandy loam, drained, is slight
(Natural Resource Conservation Service 1978). Metz loamy sand, with moderately fine
substratum, is found in alluvial fans and consists of alluvium derived from mixed parent material.
This soil is somewhat excessively drained naturally, and has a moderate water storage capacity
(Natural Resource Conservation Service 2014). The shrink-swell potential for Metz loamy sand,
with moderately fine substratum is low (Natural Resource Conservation Service 2014). No soils
within the Project area have a high expansion potential, or would require “special [foundation]
design considerations” in compliance with the Uniform Building Code (UBC).
Subsidence
Subsidence is the downward shift of the ground
surface relative to a datum, such as sea level.
Subsidence may be caused by mineral dissolution,
earth extraction activities, geological faulting,
seasonal effects that cause changes in soil moisture
content, or the withdrawal of pressurized fluids (e.g.,
groundwater or oil ) or gas from subsurface aquifers.
The City is located within an area of known
subsidence associated with drainage of organic and
peat soils and a high water table. The Huntington
Damage from large crack due to subsidence in west
Beach/Fountain Valley Hazard Mitigation Plan
wall of City of Fountain Valley Fire Station 1, located
estimates that 95 percent of the City could be
1.5 miles northwest of the Project area (Source:
Huntington
Beach/Fountain
Valley
Hazard
impacted by subsidence, and there are multiple
Mitigation Committee 2007).
instances of subsidence adversely affecting buildings
in the City surrounding the Project area (Huntington
Beach/Fountain Valley Hazard Mitigation Committee 2007).
Differential Settlement
Differential settlement is the process whereby soils settle non-uniformly, potentially resulting in
stress and damage to utility pipelines, building foundations, or other overlying structures. Such
movement can occur in the absence of seismically induced ground failure, due to improper
grading and soil compaction or discontinuity of underlying fill and naturally occurring soils.
However, strong ground shaking often greatly exacerbates soil conditions already prone to
differential settlement, resulting in distress to overlying structures. Elongated structures, such as
pipelines, are especially susceptible to damage as a result of differential settlement.
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3.3.2

Regulatory Framework

3.3.2.1

Federal Regulations

Several federal regulations apply to geologic hazards. These laws regulate soil erosion; water
quality discharged from construction sites, and set standards for design and construction.
Applicable laws include:
Federal Soil Conservation Law (16 USGS 590a)
By Congressional policy, this law provides permanently for the control and prevention of soil
erosion by preventative measures, including but not limited to engineering operations, methods
of cultivation, growing of vegetation, and changes in land use.
Clean Water Act Section 402 (National Pollutant Discharge Elimination System [NPDES]
Program)
This act mandates that certain types of construction activity comply with the requirements of the
U.S. Environmental Protection Agency’s (EPA’s) NPDES program. Under State Water Resources
Control Board (SWRCB) enforcement, the Santa Ana Regional Water Quality Control Board
(RWQCB) implements the NPDES program in Orange County. The program requires a General
Construction Activities Permit, including implementation of established Best Management
Practices (BMPs) for management of stormwater, erosion control, and/or siltation. More
information regarding this regulation is provided in Section 3.6, Water Quality and Hydrology.

3.3.2.2

State Policies and Regulations

State policies and regulations have been developed in California concerning types of
development, building standards and locations of seismic hazards. These regulations include:
Alquist-Priolo Earthquake Fault Zoning Act
The purpose of this Act is to regulate types of development near active faults to mitigate the
hazard of surface rupture. Under this Act, the State Geologist is required to delineate earthquake
fault zones along known active faults in California. The Act requires areas within 500 feet from a
known active fault to be designated Earthquake Fault Zones and requires geologic reports for all
proposed buildings used for human occupancy within 1,000 feet of the zone. There are no AlquistPriolo Earthquake Zones within the City. The nearest Alquist-Priolo Special Studies Zone to the
Project area is located approximately 3.5 miles to the southwest and is associated with the
Newport-Inglewood Fault.
California Building Code (CBC)
The state of California provides a minimum standard for building design through the CBC, which
is based on the International Building Code (IBC), but has been modified to account for
California’s unique geologic conditions. The CBC is selectively adopted by local jurisdictions,
based on local conditions. Chapter 16 of the CBC contains specific requirements for seismic
safety. Chapter 18 of the CBC regulates excavation, foundations, and retaining walls. Chapter 33
of the CBC contains specific requirements pertaining to site demolition, excavation, and
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construction to protect people and property from hazards associated with excavation cave-ins
and falling debris or construction materials. Appendix J of the CBC regulates grading activities,
including drainage and erosion control. Following the completion of the 2015 Triennial Code
Adoption Cycle, a new 2016 California Building Standards Code will be published by July 1, 2016
and will go into effect on January 1, 2017. The new 2016 CBC will provide updates to existing
codes and provide additional agency-approved building standards.
Seismic Hazards Mapping Act
In order to address the effects of strong ground shaking, liquefaction, landslides, and other ground
failures due to seismic events, the state of California passed the Seismic Hazards Mapping Act
of 1990. Under the Seismic Hazards Mapping Act, the State Geologist is required to delineate
“seismic hazard zones.” Cities and counties must regulate certain development projects within
these zones until the geologic and soil conditions of the Project area are investigated and
appropriate mitigation measures, if any, are incorporated into development plans. The State
Mining and Geology Board provides additional regulations and policies to assist municipalities in
preparing the Safety Element of their General Plan and encourages land use management
policies and regulations to reduce and mitigate those hazards to protect public health and safety.
Under Public Resources Code Section 2697, cities and counties shall require, prior to the
approval of a project located in a seismic hazard zone, a geotechnical report defining and
delineating any seismic hazard. Each city or county shall submit one copy of each geotechnical
report, including mitigation measures, to the State Geologist within 30 days of its approval.

3.3.2.3

Local Policies and Regulations

Local policies, plans, and regulations that address geologic and soil hazards include the City of
Fountain Valley General Plan Safety Element, the City of Fountain Valley Building Code, and the
Huntington Beach/Fountain Valley Hazard Mitigation Plan.
City of Fountain Valley General Plan Public Safety Element
Includes goals and policies that address the issues of protecting the public from geotechnical
hazards, which include:
Policy 6.2.2 Coordinate and cooperate with other agencies within the County to assist in
the mitigation of geologic and seismic hazards.
Policy 6.2.3 Develop a program to identify and rehabilitate seismically vulnerable
structures within the City.
City of Fountain Valley Building Code (Title 18.04 of the Fountain Valley Municipal Code)
Sets minimum design and construction standards, and establishes certain portions of the City as
seismic and geologic hazard zones which require special design requirements for construction.
Applicable sections include:
Title 18.04.010 – California Building Code The City of Fountain Valley Building Code
sets the minimum design and standards for construction. The “California Building Code,
3.3-8
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2013 Edition,” adopts by reference the IBC, 2012 Edition, as published by the California
Building Standards Commission and the International Code Council. Chapter 1, Division
2, Appendices H, I and J have been adopted as the City’s building code for the erection,
construction, enlargement, alteration, repair, moving, removal, demolition, occupancy,
equipment, use, height, area and maintenance of all buildings and other structures in
the City.
Huntington Beach/Fountain Valley Hazard Mitigation Plan
Includes hazard assessments with associated goals and objectives to mitigate hazards
determined to have the highest risks. Goals and objectives identified for geologic hazards include
earthquakes and subsidence:
•

Minimize losses to critical facilities from earthquakes by seismically retrofitting unstable
structures

•

Identify subsidence prone areas

•

Identify public structures that have been impacted by subsidence

3.3.3

Impact Assessment and Methodology

3.3.3.1

Thresholds for Determining Significance

The following thresholds of significance are based on Appendix G of the 2016 CEQA Guidelines.
For purposes of this EIR, implementation of the Project may have a significant adverse geological
impact if it would cause one or more of the following to occur:
1) The project would expose people or structures to potential substantial adverse effects,
including the risk of loss, injury or death involving:
a) Rupture 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.
b) Strong seismic ground shaking.
c) Seismic-related ground failure, including liquefaction.
d) Landslides.
2) The project would result in substantial soil erosion or the loss of topsoil.
3) The project would 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.
4) The project would be located on expansive soil, as defined in Table 18-1-B of the UBC (1994),
creating substantial risks to life or property.
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5) The project would have soils incapable of adequately supporting the use of septic tanks or
alternative waste water disposal systems where sewers are not available for the disposal of
waste water.

3.3.3.2

Methodology

The Project area was evaluated for geological risk based on hazard risk assessments conducted
as part of hazard mitigation plans for Huntington Beach and Fountain Valley combined, and
Fountain Valley individually. Information provided in the City’s General Plan was also used to
assess potential geologic risks.
As described in the existing setting (subsection Erosion Susceptibility), the Project area is
developed with most of the land surface covered by impervious materials such as buildings and
paved parking areas. Due to the very small quantity of soil currently exposed at the surface, and
the relatively level topography of the Project area, the potential for erosion hazards is low, and
Threshold 2, regarding impacts from substantial soil erosion or loss of topsoil will not be discussed
in the analysis below.
The Project area does not involve use or development of septic tanks or alternative wastewater
disposal systems as sewers are available for the disposal of wastewater. Therefore, Threshold 5,
regarding the capability of soils to support septic systems or alternative waste water disposal
systems, will not be discussed in the analysis below.

3.3.4

Project Impacts and Mitigation Measures

Impact GEO-1 Description
GEO-1

The Project would not expose people or structures to potential substantial
adverse effects involving rupture of a known earthquake fault, strong seismic
ground shaking, expansive soils, or seismic-related ground failure (Less than
Significant).

The Project area is located within the seismically active region of southern California. As with all
land uses in the region, new land uses anticipated to occur under the Project would potentially be
exposed to moderate to strong seismic ground shaking in the event of an earthquake on a nearby
fault (i.e., Newport-Inglewood or San Andreas Fault). A strong earthquake could result in
substantial damage to older existing structures and infrastructure, including damage to
foundations, shifting of frame structures, and breaking of underground pipes, windows, and
utilities if required current building design measures are not implemented. However, all new
structures constructed in the Project area would be required to adhere to the most current building
standards of the Fountain Valley Municipal Code and Fountain Valley Building Code, which
adopts CBC standards by reference with local amendments. Adherence to the Fountain Valley
Building Code, specifically to the seismic design and construction parameters, would ensure the
maximum practicable protection available for all structures constructed within the Project area
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and their occupants and visitors. Compliance with the CBC includes procedures to ensure the
protection of structures and occupants from seismic hazards during an earthquake.
In addition, applicants of new projects would be required to prepare and submit a site-specific
geotechnical report for review and approval by the City’s Building and Safety Division prior to the
issuance of a grading or a building permit. The geotechnical report would be required to identify
design requirements for structures and foundations to maintain structural integrity during an
earthquake to the maximum extent feasible. All recommendations and design features in the
geotechnical report are required to be incorporated into a project’s building design.
Based on the most recently available studies and past fault mapping, no known faults traverse
the Project area and the Project area is not located in an Alquist-Priolo Fault Zone. Therefore,
there is no reasonably foreseeable hazard or fault rupture in the Project area, and impacts would
be less than significant.
The native soils in the Project area are classified as Hueneme fine sandy loam, drained, and Metz
loamy sand, moderately fine substratum. The shrink-swell potential for Hueneme fine sandy loam,
drained, is slight, and for Metz loam sand, moderately fine substratum, is low. There are no soils
in the Project site that have a high expansion potential. Therefore, the potential of the Project
being located on expansive soils thereby creating substantial risks to life or property would be
less than significant.
Mitigation Measures
No mitigation required.
Impact GEO-2 Description
GEO-2

Implementation of the Project could result in the construction of new structures
and exposure of new land uses to areas with a high risk for liquefaction and/or
subsidence (Less than Significant).

The City has a very high potential for liquefaction due to the high groundwater level (within 10 feet
of the surface in areas). The area south of I-405 and within a 0.25-mile buffer along the Santa
Ana River channel is identified by the City as high liquefaction risk, while the area north of I-405
is identified by the City as moderate or unknown liquefaction risk (City of Fountain Valley 1995).
Further, the City of Fountain Valley is located within an area of known subsidence associated with
drainage of organic and peat soils. The risk of landslide and slope instability is minimal as a result
of the relatively level topography of the City.
All new structures constructed in the Project site would be required to adhere to the most current
building standards of the Fountain Valley Municipal Code and Fountain Valley Building Code,
which adopts CBC standards by reference with local amendments. Adherence to the Fountain
Valley Building Code, specifically to the soil stability construction parameters, would ensure the
maximum practicable protection available for all structures constructed within the Project area
and their occupants and visitors. Compliance with the CBC includes procedures to ensure the
Fountain Valley Crossings Specific Plan Project
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protection of structures and occupants from liquefaction and subsidence hazards. As a result, this
impact would be less than significant.
Mitigation Measures
No mitigation required.

3.3.4.1

Residual Impacts

Although the occurrence probability of a larger-than-expected earthquake with corresponding high
ground acceleration is low, it is not zero; consequently, any structure built in California is susceptible
to failure during significant seismic events. No matter which standards are followed or mitigation
implemented there would still be a potential for structural failure during an earthquake. Despite this
unmitigable risk of larger-than-expected earthquakes, compliance with existing building and grading
regulations, including compliance with the CBC, would reduce the risk of impact to less than
significant for typical geological risks.

3.3.4.2

Cumulative Impacts

The geographic context for analysis of impacts on development from groundshaking or unstable
soil conditions including landslides, liquefaction, subsidence, collapse, or expansive soil generally
is site-specific. Because all development would be required to undergo analysis of geological and
soil conditions applicable to the project sites and because restrictions on development would be
applied in the event that geological or soil conditions pose a risk to safety, it is anticipated that
cumulative impacts from development on soils subject to instability, subsidence, collapse, and/or
expansive soil would be less than significant.
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