














5.6 Geology/Soils

This page intentionally left blank.

Page 5.6-6 City of Orange General Plan Program EIR

08110170.02 Orange GP EIR - Chapter 5.6 Geology and Soils 2/10/2009



5.6 Geology/Soils

Table 5.6-2

Earthquake Magnitude and Intensity Comparison

Descriptor

Richter
Magnitude

Modified Mercalli Index Intensity - Description

Not Felt

Light

Moderate

Strong

Very Strong

Severe

Violent

Extreme

<3.0

3.0-39

4.0-4.9

50-59

6.0-6.9

7.0-7.9

8.0 and
higher

I. Not felt except by a very few under especially favorable circumstances (I Rossi-Forel
scale).

I1. Felt only by a few persons at rest, especially on upper floors of high-rise buildings.
Delicately suspended objects may swing.

I1l. Felt quite noticeably indoors, especially on upper floors of buildings, but many
people do not recognize it as an earthquake. Standing automobiles may rock slightly.
Vibration like passing of truck. Duration estimated.

IV. During the day felt indoors by many, outdoors by few. At night some awakened.
Dishes, windows, doors disturbed; walls make creaking sound. Sensation like a heavy
truck striking building. Standing automobiles rocked noticeably.

V. Felt by nearly everyone, many awakened. Some dishes, windows, and so on broken;
cracked plaster in a few places; unstable objects overturned. Disturbances of trees, poles,
and other tall objects sometimes noticed. Pendulum clocks may stop.

VI. Felt by all, many frightened and run outdoors. Some heavy furniture moved, few
instances of fallen plaster and damaged chimneys. Damage slight.

VII. Everybody runs outdoors. Damage negligible in buildings of good design and
construction; slight to moderate in well-built ordinary structures; considerable in poorly
built or badly designed structures; some chimneys broken. Noticed by persons driving
cars.

VIII. Damage slight in specially designed structures; considerable in ordinary substantial
buildings with partial collapse; great in poorly built structures. Panel walls thrown out of
frame structures. Fall of chimneys, factory stacks, columns, monuments, and walls. Heavy
furniture overturned. Sand and mud ejected in small amounts. Changes in well water.
Persons driving cars disturbed.

IX. Damage considerable in specially designed structures; well-designed frame structures
thrown out of plumb; great in substantial buildings with partial collapse. Buildings shifted
off foundations. Ground cracked conspicuously. Underground pipes broken.

X. Some well-built wooden structures destroyed; most masonry and frame structures
destroyed; ground badly cracked. Rails bent. Landslides considerable from river banks
and steep slopes. Shifted sand and mud. Water splashed, slopped over banks.

XI. Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad fissures
in ground. Underground pipelines completely out of service. Earth slumps and land slips
in soft ground. Rails bent greatly.

XI1I. Damage total. Waves seen on ground surface. Lines of sight and level distorted.
Obijects thrown into air.

Source: U.S. Geological Survey National Earthquake Information Center, October 2002
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5.6 Geology/Soils

San Andreas, or San Jacinto faults has the potential to affect the planning area. The potential for
ground shaking within the planning area depends on the distance to the fault and the intensity of
a specific seismic event along that fault. Areas underlain by bedrock at shallow depths (the
eastern planning area) would tend to be less affected than areas underlain by thick sequences of
unconsolidated alluvium. The local faults traversing the planning area (Peralta Hills and
El Modena faults) are not considered capable of producing major earthquakes and severe ground
shaking according to a 1987 technical report completed for the existing General Plan.

The hazards associated with earthquakes vary and depend on a number of factors including fault
location, the level of fault activity, and the underlying geologic structure, similar to risk/damage
experienced all over seismically active southern California.

Fault Rupture

Fault rupture is defined as the breakage of ground along the surface trace of a fault caused by the
intersection of the fault surface area ruptured in an earthquake with the Earth’s surface. Although
the planning area does not contain any Alquist-Priolo Earthquake Fault Zones (see Regulatory
Setting section below), fault rupture could occur along traces of the two local Peralta and
El Modena faults that traverse the planning area.

Liguefaction

Liquefaction refers to the failure of moisture-saturated soils, such as alluvium, during seismic-
induced ground shaking (i.e., earthquakes). Soils that are susceptible to liquefaction are
characterized by relatively shallow water tables (i.e., less than 20 feet) and fine-grained soils.
According to State of California Seismic Hazard Zone maps, portions of the planning area
adjacent to major stream drainages (e.g., the Santa Ana River, Santiago Creek, the upper
Santiago Canyon, and below Irvine Lake) and east of Panorama Heights in Crawford Canyon are
susceptible to liquefaction (Figure 5.6-2). The evaluation of liquefaction potential is based on
anticipated earthquake ground shaking, surface and subsurface lithology, geotechnical soil
properties, and groundwater depth data. The data are collected from a variety of sources and the
quality of the data varies. Mapped liquefaction potential zones are intended to prompt more
detailed site-specific geotechnical studies as required by the 1990 Seismic Hazard Mapping Act
(SHMA). State official seismic hazard maps should be referenced for more detail.
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Earthquake-Induced Landslides

Earthquake-induced landslides can occur in areas underlain by bedrock at shallow depths, where
the direction of the bedding trends generally downhill and beds of rock can slip by one another.
Landslides are most probable in poorly consolidated or semiconsolidated sedimentary rock,
which is characteristic of the low hills in the northern and eastern portions of the planning area
(Figure 5.6-2). Both of these areas contain open space as well as existing residential
development. The evaluation of landslide potential is based on anticipated earthquake ground
shaking, an inventory of existing landslides, geologic structure, geotechnical soil properties, and
slope gradients. The data are collected from a variety of sources and the quality of the data
varies. Mapped earthquake-induced landslide potential zones are intended to prompt more
detailed site-specific geotechnical studies as required by the SHMA. State official seismic
hazard maps should be referenced for more detail.

Other Geologic Hazards
Landslides

Landslides occur naturally in areas where steep slopes, unstable geologic units or soils, and/or
heavy rainfall combine to upset the force of gravity and cause the earth to move rapidly down a
slope (the gradual movement of earth is referred to as soil creep). For example, the eastern
portion of the planning area, generally east of Santiago Canyon Road and Jamboree Road,
experiences landslides, which vary in size from small rotational slumps to major block sides of
up to more than 8 acres in size. This area is currently open space, but is entitled for residential
development in the future. Most of the landslides are considered ancient though a few of the
smaller slumps and the largest slide have occurred in historic times.

Soil Erosion

Erosion is defined as a combination of processes in which the materials of the earth’s surface are
loosened, dissolved, or worn away, and transported from one place to another by natural agents.
The two types of soil erosion are wind erosion and water erosion. Erosion potential in soils is
influenced primarily by loose soil texture and steep slopes. Loose soils can be eroded by water or
wind forces, whereas soils with high clay content are generally susceptible only to water erosion.
The potential for erosion generally increases as a result of human activity, primarily through the
development of structures and impervious surfaces and the removal of vegetative cover.
Excessive erosion results in loss of soils, which could be detrimental to structures, and
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sedimentation, which adversely affects water quality. The eastern portion of the planning area is
more susceptible to soil erosion due to the hilly topography. The urbanized portion of the
planning area could also be susceptible to erosion from wind and storm water runoff associated
with development activities.

Unstable Geology (Landfills, Subsidence, Lateral Spreading)

As indicated in Figure 5.6-2, the planning area includes several abandoned and closed landfills.
Three abandoned landfills are located at Chapman Avenue and Yorba Street (the current site of
Yorba Park), Lincoln and Glassell avenues, and near Cannon and Serrano avenues to the east of
the City of Villa Park. Two closed landfills are located at Santiago Canyon Road to the east of
City of Villa Park (the former Santiago Canyon Landfill), and in the hillside area west of Irvine
Lake. Due to their past use as waste disposal sites and the ongoing decomposition of landfill
waste, these landfill areas may contain unstable geology and soils and lead to landslide,
subsidence, or lateral spreading. Lateral spreading is a form of horizontal displacement of soil
toward an open channel or other "free" face, such as an excavation boundary. Lateral spreading
can result from either the slump of low cohesion unconsolidated material or more commonly by
liquefaction of either the soil layer or a subsurface layer underlying soil material on a slope.
Earthquake shaking leading to liquefaction of saturated soil can result in lateral spreading where
the soil undergoes a temporary loss of strength. Land subsidence is the lowering of the land-
surface elevation from changes that take place underground such as the pumping of water, oil,
and gas from underground reservoirs.

Expansive Soil

Expansive soils are those soils with a significant amount of clay particles that have the ability to
give up water (shrink) or take on water (swell). When these soils shrink or swell, the change in
volume exerts significant pressures on loads (such as buildings) that are placed on them.
Expansive soils are found associated with soils, alluvium, and bedrock formations that contain
clay minerals susceptible to expansion under wetting conditions and contraction under drying
conditions. Depending upon the type and amount of clay present in a geologic deposit, these
volume changes (shrink and swell) can cause severe damage to slabs, foundations, and concrete
flatwork. The County of Orange General Plan indicates that much of Orange County contains
soil with expansive characteristics.
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Septic Systems

Most properties within the corporate City limits are currently served by a public sewage
collection system maintained by the City. Within unincorporated areas within the planning area,
such as Orange Park Acres and surrounding areas, many residential properties utilize private on-
site septic systems. Soils incapable of adequately supporting the use of septic tanks or
alternative wastewater disposal systems have not been identified in the planning area.

Regulatory Setting

Alquist-Priolo Earthquake Fault Zoning Act

The purpose of the Alquist-Priolo Earthquake Fault Zoning Act of 1972 (renamed in 1994) is “to
regulate development near active faults so as to mitigate the hazard of surface fault rupture.”
The State Geologist (Chief of the Division of Mines and Geology) is required to delineate
Earthquake Fault Zones (formerly known as “Special Studies Zones”) along known active faults.
As defined by the California Division of Mines and Geology (DMG), an active fault is one that
has had surface displacement within Holocene time (roughly the last 11,000 years) and/or has an
instrumental record of seismic activity. Potentially active faults are those that show evidence of
surface displacement during Quaternary time (roughly the last 2 million years), but for which
evidence of Holocene movement has not been established. The DMG evaluates faults on an
individual basis to determine if a fault will be classified as an Alquist-Priolo Earthquake Fault
Zone. In general, faults must meet certain DMG criteria, including seismic activity, historic
rupture, and geologic evidence to be zoned as an Earthquake Fault Zone. Cities and counties
affected by the zones must regulate certain development within the zones. They must withhold
development permits for sites within the zones until geologic investigations demonstrate that the
sites are not threatened by surface displacement from future faulting. Typically, structures for
human occupancy are not allowed within 50 feet of the trace of an active fault. As noted
previously, the planning area does not contain any Alquist-Priolo Special Studies Zones.

1990 Seismic Hazards Mapping Act

The SHMA addresses strong ground shaking, the primary earthquake hazard, as well as the
secondary hazards of liquefaction, earthquake-induced landslides, and zones of amplified
shaking. The DMG is the primary state agency charged with implementing the SHMA and
provides local jurisdictions with the seismic hazard zone maps that identify areas susceptible to
liquefaction, earthquake-induced landslides, and amplified shaking. Cities, counties, or other
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permitting authorities are required to regulate certain development projects within the zones.
They must withhold development permits for a site within a zone until the geologic conditions
are investigated and appropriate mitigation measures, if any, are incorporated into the
development plans. Mapping of the planning area pursuant to the SHMA identifies zones prone
to liquefaction and earthquake-induced landslide hazards.

Natural Hazards Disclosure Act

The Natural Hazards Disclosure Act requires that property sellers and their agents provide
buyers with a “Natural Hazard Disclosure Statement” if the property being sold lies within one
or more state-mapped hazard areas, including a Seismic Hazard Zone as defined by the SHMA.
These disclosures can be made with a Natural Hazard Disclosure Statement or a Local Opinion
Real Estate Transfer Disclosure Statement, provided it contains substantially the same
information and warning as the Natural Hazard Disclosure Statement.

Building Codes

Chapter 16A, Division IV of the California Building Code (CBC), titled “Earthquake Design,”
states that “The purpose of the earthquake provisions herein is primarily to safeguard against
major structural failures or loss of life.” The CBC and the Uniform Building Code (UBC)
regulate the design and construction of excavations, foundations, building frames, retaining
walls, and other building elements to mitigate the effects of seismic shaking and adverse soil
conditions. The procedures and limitations for the design of structures are based on site
characteristics, occupancy type, configuration, structural system height, and seismic zoning.
Seismic zones are mapped areas that are based on proximity to known active faults and the
potential for future earthquakes and intensity of seismic shaking. Seismic zones range from 0 to
4, with areas mapped as Zone 4 being potentially subject to the highest accelerations due to
seismic shaking and the shortest recurrence intervals. According to the UBC and CBC, all of
Orange County and the City of Orange are within seismic zone 4.

The CBC also contains (1) specific provisions to classify soils as expansive, (2) exploratory
boring procedures, (3) soil boring procedures reporting procedures, and (4) special building
foundation and investigation requirements.
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City of Orange Grading Requirements

The City’s Municipal Code, Section 17.10.90 describes rules and regulations to control erosion
associated with grading activities.

5.6.2 Threshold for Determining Significance

CEQA Guidelines Appendix G provides the following criteria for determining significance. For
the purposes of this EIR, a significant impact would occur if implementation of the General Plan

would:

b)

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; or
iv) Landslides;

Result in substantial soil erosion or the loss of topsoil;

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;

Be located on expansive soil, as defined in Table 18-1-B of the UBC (1994), creating
substantial risks to life or property; or

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.
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5.6.3 Environmental Impact

a) Seismic Hazards

Seismic hazards can be divided into two categories: primary and secondary. Primary seismic
hazards include ground shaking and fault rupture. Secondary seismic hazards include
liquefaction and earthquake-induced landslides.

i) Fault Rupture

The planning area contains two possibly active faults, both of which could result in surface fault
rupture during a seismic event. No Alquist-Priolo fault zones are located in the planning area.
Nevertheless, in the event of rupture of either of these faults, any structure on or very near the
rupture zone could be subject to irreparable damage, including collapse of walls. Normal
foundations would be dislocated and rendered unusable. Utilities could be severed, causing
water, natural gas, electrical, storm drain, and sewer system outages. Vertical fault offsets could
render streets impassable for emergency traffic (except to high-ground clearance vehicles).
Proposed General Plan focus areas where changes in land use and new development are
anticipated are not in the vicinity of faults. Various land uses occur near the faults including
residential development. No General Plan land use changes are proposed and redevelopment of
these areas under the proposed General Plan is not anticipated. However, if new development
adjacent to the faults occurred under the proposed General Plan, it would have the potential to
expose additional people and/or structures to hazards in the event of fault rupture. This is
considered a potentially significant impact.

As detailed in the Regulatory Setting section, regulations are in place to protect people and
structures from geologic hazards. Potential impacts related to new development are adequately
mitigated through implementation of these existing regulations. The proposed General Plan also
contains the following policies to protect residents and businesses from seismic hazards and
other geologic constraints:

e Minimize the potential loss of life and damage to structures that may result from an
earthquake. (Public Safety Element Policy 1.1)

e Educate and train individuals and neighborhoods how to respond to emergency situations.
(Public Safety Element Policy 1.2)
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e Participate in federal, state, and local earthquake preparedness and emergency response
programs. (Public Safety Element Policy 1.3)

The proposed General Plan also includes an Implementation Plan that identifies specific
Implementation Programs to achieve the goals, policies, and plans. Where a potentially
significant environmental impact exists, these Implementation Programs also function as
programmatic mitigation measures.

Adherence to federal, state, and local regulations; adherence to policies in the proposed General
Plan, and implementation of mitigation measures 5.6-1 through 5.6-4 will reduce potential
seismic effects of fault rupture to a less than significant level at the program level of analysis.
Individual development projects will be required to undergo project-specific environmental
review. If project-level significant impacts are identified, specific mitigation measures will be
required under CEQA.

i) Ground Shaking

The planning area is located within a seismically active region of southern California near large
regional faults capable of generating strong earthquakes with high-intensity ground shaking. The
potential for earthquakes along these faults to affect the planning area varies according to the
intensity of the seismic event and the distance of the fault from the planning area. In general,
greater earthquake intensity and closer proximity to the fault producing the earthquake will
increase the intensity of ground shaking. The entire planning area is at risk for damage caused
by ground shaking. Development under the proposed General Plan has the potential to expose
additional people and/or structures to the hazards caused by ground shaking. This is considered
a potentially significant impact.

Adherence to federal, state, and local regulations described under the Regulatory Setting (such as
Building Code requirements for earthquake design); adherence to policies in the proposed
General Plan mentioned above; and implementation of mitigation measures 5.6-1 through 5.6-3
will reduce the seismic effects of ground shaking to a less than significant level at the program
level of analysis. Individual development projects will be required to undergo project-specific
environmental review. If project-level significant impacts are identified, specific mitigation
measures will be required under CEQA.
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iii) Liquefaction

Portions of the planning area along the Santa Ana River and Santiago Creek and developed areas
adjacent to these waterways have been designated significant liquefaction hazard areas (Figure
5.6-2). In the event of a major earthquake, buildings in these areas that are not anchored to
bedrock material could suffer damage or failure, resulting in property loss and potential harm to
persons within said buildings. Portions of all focus areas within the proposed General Plan are
located within areas identified as liquefaction hazard areas, with the exception of the West
Chapman Avenue/Uptown Orange focus area. The proposed General Plan allows development
to occur in the vicinity of areas identified as liquefaction hazard areas. However, the level of
development is likely to be more limited in these areas as a result of liquefaction hazards.
Development under the proposed General Plan in liquefaction areas has the potential to expose
additional people and/or structures to the hazards caused by liquefaction. This is considered a
potentially significant impact.

Adherence to federal, state, and local regulations; adherence to policies in the proposed General
Plan mentioned above; and implementation of mitigation measures 5.6-1 through 5.6-4 requiring
site- specific geotechnical studies and project-level mitigation addressing liquefaction will
reduce the effects of liquefaction to a less than significant level at the program level of analysis.
Individual development projects will be required to undergo project-specific environmental
review. If project-level significant impacts are identified, specific mitigation measures will be
required under CEQA.

iv) Earthquake-Induced Landslides

The low hills of the northern and eastern portions of the planning area have been designated as
susceptible to earthquake-induced landslides (Figure 5.6-2) and currently contain open space as
well as existing residential development. Buildings, roadways, utilities, persons, and the like
located within or below these hazard areas could be subject to severe damage or injury in the
event of an earthquake-induced landslide. The proposed General Plan allows development to
occur in the vicinity of areas identified as landslide hazard areas. However, the level of
development is likely to be more limited in these areas as a result of landslide hazards. General
Plan focus areas where General Plan land use changes are proposed and new development is
anticipated are not within landslide areas. However, if new development occurs in landslide
areas under the proposed General Plan, it has the potential to expose additional people and/or
structures to earthquake-induced landslides. This is considered a potentially significant impact.
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Adherence to federal, state, and local regulations such as building code requirements described
under the Regulatory Setting section; adherence to policies in the proposed General Plan
mentioned above; and implementation of mitigation measures 5.6-1 through 5.6-4 requiring site-
specific geotechnical studies and project-level mitigation for projects in landslide areas will
reduce the seismic effects of earthquake-induced landslides to a less than significant level at the
program level of analysis. Individual development projects will be required to undergo project-
specific environmental review. If project-level significant impacts are identified, specific
mitigation measures will be required under CEQA.

b) Soil Erosion

The eastern portion of the planning area is susceptible to soil erosion due to the hilly topography,
where the proposed General Plan allows development to occur. For example, areas east of
SR-241 and south of Irvine Lake could be developed with residential and commercial uses.
However, the level of development is likely to be limited in such areas with hilly topography
susceptible to erosion. Additionally, the urbanized portion of the planning area could also be
susceptible to erosion from wind and storm water runoff associated with development activities.
General Plan focus areas where land use changes are proposed and new development is
anticipated are located within the urbanized portion of Orange and would not change soil erosion
potential in the eastern portion of the planning area. Development under the proposed General
Plan has the potential to increase soil erosion if undertaken without erosion control. This is
considered a potentially significant impact.

Adherence to federal, state, and local regulations (such as NPDES requirements for a Storm
Water Pollution Prevention Plan and compliance with the City’s grading ordinance); adherence
to policies in the proposed General Plan mentioned above; and implementation of mitigation
measure 5.6-4 requiring development activities to implement erosion control measures during
construction will reduce the effects of erosion to a less than significant level at the program level
of analysis. Individual development projects will be required to undergo project-specific
environmental review. If project-level significant impacts are identified, specific mitigation
measures will be required under CEQA.
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¢) Unstable Geology (Landfills, Subsidence, Lateral Spreading)
Landslides

Landslides that occur naturally (i.e., not as a result of seismic shaking) represent potential
hazards to property and persons in hillside areas. As discussed previously, buildings, roadways,
utilities, persons, and the like located within or below these hazard areas could be subject to
severe damage or injury in the event of a landslide. Future development in the eastern portion of
the planning area such as the area east of SR-241 and the area south of Irvine Lake is the most
susceptible to landslides. The proposed General Plan allows development to occur in the vicinity
of areas identified as landslide hazard areas. However, the level of development is likely to be
more limited in these areas as a result of landslide hazards.

Former Landfills

The planning area includes several abandoned and closed landfills. Due to their past use, landfill
areas may contain unstable geology and soils.

General Plan focus areas where General Plan land use changes are proposed and new
development is anticipated, are not within the eastern portion of the planning area, which is
exposed to landslides. Only one of the focus areas overlaps abandoned landfills along Santiago
Creek. The proposed General Plan designates this area as Open Space — Park. However, a
commercial overlay has been applied to this area, which allows for future development potential
for commercial purposes. The level of development is likely to be more limited in the area where
unstable geologic units could be present due to the former landfill use. Development within
hillside areas or on abandoned landfill sites under the proposed General Plan has the potential to
expose additional people and/or structures to landslides, subsidence, or lateral spreading from
unstable geology. This is a potentially significant impact.

Adherence to federal, state, and local regulations; adherence to policies in the proposed General
Plan mentioned above; and implementation of mitigation measures 5.6-1 through 5.6-5 will
reduce the seismic effects of unstable geologic units to a less than significant level at the
program level of analysis. Individual development projects will be required to undergo project-
specific environmental review. If project-level significant impacts are identified, specific
mitigation measures will be required under CEQA.

Page 5.6-18 City of Orange General Plan Program EIR

08110170.02 Orange GP EIR - Chapter 5.6 Geology and Soils 2/10/2009



5.6 Geology/Soils

d) Expansive Soil

The County of Orange General Plan indicates that much of Orange County contains soil with
expansive characteristics. The proposed General Plan allows development to occur primarily in
the land use focus areas, but also in portions of the eastern portion of the planning area, and areas
that have not reached their full development potential. Development, then, could occur in areas
with expansive soil characteristics. However, adherence to federal, state, and local regulations
such as Building Code requirements for foundations; standard engineering techniques; and
policies in the proposed General Plan mentioned above reduce the hazards associated with
expansive soils. This is a less than significant impact. Individual development projects will be
required to undergo project-specific environmental review. If project-level significant impacts
are identified, specific mitigation measures will be required under CEQA.

e) Septic Systems

Most properties within the corporate City limits are currently served by a public sewage
collection system maintained by the City. The majority of development under the proposed
General Plan would occur in areas already served by public sewage collection systems.
Applications for new septic systems are approved by the City based on geotechnical analyses
demonstrating appropriate soils. Soils incapable of adequately supporting the use of septic tanks
or alternative wastewater disposal systems have not been identified in the planning area.
Existing properties within unincorporated islands in Orange County that fall within the planning
area that may be on septic systems would likely be converted to sewer upon incorporation. No
impacts posed by soils with septic tank limitations are expected.

5.6.4 Mitigation Measures

Implementation of the following mitigation measures, derived from proposed General Plan
Implementation Programs, will reduce potential geology/soils impacts to a less than significant
level at this Program EIR level of analysis. Individual development projects will be required to
undergo project-specific environmental review, and mitigation measures will be identified to
reduce any significant geology and soils impacts.

5.6-1 Pursuant to state law, geologic and/or geotechnical studies are required for proposed new
development projects located in areas identified as susceptible to landslides and
liquefaction, and for areas within an Earthquake Fault Zone or within 150 feet of an
active or potentially active fault. Binding mitigation strategies must be adopted.
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5.6-2

5.6-3

5.6-4

5.6.5

Compliance with the recommendations set forth in site-specific geologic and/or
geotechnical studies will be made a condition of approval for new development. In
addition, the City may require applicants to incorporate measures to stabilize and
maintain slopes on a site-by-site basis, such as, but not limited to, proper planting,
irrigation, retaining walls, and benching. (Implementation Program 111-9; Responsible
Party — Community Development Department, Public Works Department;
Timeframe — Ongoing)

The City will implement the following action to ensure that land use planning and real
estate processes fully account for the presence of seismic hazards in Orange.

Work with the County of Orange and California Geological Survey to monitor and
compile information on faults within the Orange planning area. (Responsible Party —
Community Development Department, Public Works Department; Timeframe -
Ongoing)

The City shall use open space easements and other regulatory techniques to prohibit
development and avoid public safety hazards where the threat from seismic hazards
cannot be mitigated. (Responsible Party — Community Development Department;
Timeframe — Ongoing)

The City will maintain erosion protection measures in areas susceptible to erosion. The
City shall require all future development to implement erosion protection during
construction in compliance with NPDES requirements. (Responsible Party -
Community Development Department, Public Works Department; Timeframe -
Ongoing)

Impact after Mitigation

At the General Plan program level, the above mitigation measures will reduce geology and soils
impacts to a less than significant level. Individual development projects will be required to
undergo project-specific environmental review, and mitigation measures will be identified to
reduce any significant geology and soils impacts.
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