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3.5 Geology and Soils 

3.5.1 Introduction 
This section presents the affected environment and impacts to geology and soils from 
implementing the Proposed Project. Where appropriate, mitigation measures are proposed 
to reduce potential impacts. Alternatives to the Proposed Project are analyzed in Section 6.  

The existing conditions and impacts analysis in this section are derived from data available 
in several reports prepared for the proposed Liberty Quarry project that document 
site-specific results of geologic and hydrologic investigations. These reports include the 
following. 

 Geologic and Hydrologic Evaluation – Proposed Liberty Quarry, Riverside County, California 
(Appendix H) 

 Geotechnical Report, Proposed Liberty Quarry, Riverside County, California (Appendix G)  

Riverside County reviewed and approved the methodology and analysis conducted in 
support of the geology and soils analysis for these reports. The reports are included as 
Appendices G and H, respectively. In May 2008, Kleinfelder provided responses to 
Riverside County’s comments on the geotechnical report (see Appendix G-1). 

3.5.2 Affected Environment 

3.5.2.1 Policy and Regulatory Setting 
This section lists current state and local regulatory codes and ordinances that apply to 
implementation, operation, and closure of the project. 

State 
Surface Mining and Reclamation Act of 1975 (revised 2007). The Surface Mining and 
Reclamation Act (SMARA) of 1975 (revised 2007) (Public Resources Code Division 2, 
Chapter 9, Section 2710 et. seq.) regulates surface mining operations. SMARA is 
administered by the California Department of Conservation through the Office of Mine 
Reclamation and the State Mining and Geology Board (SMGB). SMARA declares that “the 
extraction of minerals is essential to the continued economic well-being of the state and to 
the needs of the society, and that the reclamation of mined lands is necessary to prevent or 
minimize adverse effects on the environment and to protect the public health and safety 
(SMARA Section 2711[a]). SMARA encourages the production and conservation of minerals, 
while also considering “values relating to recreation, watershed, wildlife, range and forage, 
and aesthetic enjoyment” (SMARA Section 2711[b]). The responsibilities under SMARA for 
the proposed Site are delegated by the state to Riverside County for all areas of the county.  

Alquist-Priolo Earthquake Fault Zoning Act of 1972. The Alquist-Priolo Earthquake Fault 
Zoning Act of 1972 requires the California State Geologist to establish regulatory zones 
(known as Earthquake Fault Zones) around the surface traces of active faults and to issue 
appropriate maps. (Earthquake Fault Zones were called Special Studies Zones prior to 
January 1, 1994.) The maps are distributed to all affected cities, counties, and state agencies 
for their use in planning and controlling new or renewed construction. Local agencies must 
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regulate most development projects within the zones. Strict regulations on development 
within these zones are enforced to reduce the potential for damage because of fault 
displacement. To qualify for Earthquake Fault Zone status, faults must be sufficiently active 
and well-defined. As a result, only faults or portions of faults with a relatively high potential 
for ground rupture are zoned, whereas other faults that might meet only one of the 
sufficiently active and well-defined criteria are not zoned. The potential for fault rupture, 
therefore, is not limited solely to faults or portions of faults delineated as Earthquake Fault 
Zones. 

Seismic Hazards Mapping Act. The Seismic Hazards Mapping Act (California Code of 
Regulations, Title 14, Article 10) provides for a statewide seismic hazard mapping program 
to assist cities and counties in fulfilling their requirements for protecting the public health 
and safety from the effects of strong ground shaking, liquefaction, landslides or other 
ground failure and other seismic hazards caused by earthquakes. In accordance with the 
Public Resources Code (PRC) Section 2690-2669.6 (Seismic Hazard Zones) the California 
Geological Survey (CGS) shall prepare probabilistic ground shaking maps depicting a 
10 percent probability of being exceed in 50 years. These maps will be used to develop and 
define seismic hazard zones based on potential amplified ground shaking levels requiring 
mitigation, liquefaction hazard zones with potential permanent ground disturbance 
requiring mitigation, and/or earthquake-induced landslide hazard zones with the potential 
for permanent ground displacement requiring mitigation as defined by PRC Section 2693(c). 

California Building Code. The 2007 California Building Code (CBC), California Code of 
Regulations, Title 24 (Part 2, Volume 2, Chapter 16), contains specific requirements for 
seismic safety. For example, lateral-force resisting systems need to meet seismic detailing 
requirements and limitation prescribed in the CBC and standards set by the American 
Society of Civil Engineers. 

Local  
Riverside County General Plan. The Riverside County General Plan (Riverside County, 2003a), 
which includes the Southwest Area Plan (SWAP), provides several policies relevant to 
geology and soils. Development must be consistent with the applicable policies for the 
county to issue a permit. Additionally, construction-related design constraints established 
by the CBC, such as type and size of footings, are addressed by Riverside County 
Department of Building and Safety through the plan-check process for construction 
documents. Applicable elements of local plans and policies include the following. 

 General:  
 S 1.1: Mitigate hazard impacts through adoption and strict enforcement of current 

building codes, which will be amended as necessary when local deficiencies are 
identified. 

 S 1.2: Enforce state laws aimed at identification, inventory, and retrofit of existing 
vulnerable structures. 

 Seismic hazards:  
 SWAP 26.1: Protect life and property from seismic-related incidents through 

adherences to the seismic hazards section of the General Plan Safety Element 
(Riverside County, 2003a). 
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 Fault rupture: 
 S 2.1: Minimize fault rupture hazards through enforcement of the provisions of the 

Alquist-Priolo Earthquake Fault Zoning Act of 1973. 

 Seismically induced liquefaction, landslides, and rockfalls: 
 S 2.2: Require geological and geotechnical investigations in areas with potential for 

earthquake-induced liquefaction, landslides, or settlement as part of the 
environmental and development review process, for any structure proposed for 
human occupancy, and any structure whose damage would cause harm 

 S 2.3: Require that a State-licensed professional investigate the potential for 
liquefaction in areas designated as underlain by Susceptible Sediments and Shallow 
Ground Water for all general construction projects. 

 S 2.4: Require that a State-licensed professional investigate the potential for 
liquefaction in areas designated as underlain by Susceptible Sediments and Shallow 
Ground Water for all proposed critical facilities projects. 

 S 2.5: Require that engineered slopes be designed to resist seismically-induced 
failure. For lower-risk projects, slope design could be based on pseudo-static stability 
analysis using soil engineering parameters that are established on a site-specific 
basis. For higher-risk projects, the stability analysis should factor in the intensity of 
expected ground shaking, using a Newmark-type deformation analysis. 

 S 2.6: Require that cut and fill transition lots be over-excavated to mitigate the 
potential of seismically-induced differential settlement. 

 S 2.7: Require a 100 percent maximum variation of fill depths beneath structures to 
mitigate the potential of seismically-induced differential settlement.  

 S 2.8: Encourage research into new foundation design systems that better resist the 
County’s climatic, geotechnical and geological conditions.  

 Slope and soil instability hazards: 
 SWAP 27.2: Protect life and property and maintain the character of the Southwest 

Planning Area through adherence to the Hillside Development and Slope section of 
the General Plan Land Use Element, the Rural Mountainous land use designation, 
and policies in the Slope and Soil Instability Hazards section of the General Plan 
Safety Element (Riverside County, 2003a) 

 Landslides, rockfalls, and debris flows: 
 S 3.1: Require the following in landslide potential hazard management zones, or 

when deemed necessary by CEQA. 

o Preliminary geotechnical and geologic investigations 

o Evaluations of Site stability, including any possible impact on adjacent 
properties, before final project design is approved 
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o Consultant reports, investigations, and design recommendations required for 
grading permits, building permits, and subdivision applications be prepared by 
state-licensed professionals 

 S 3.2: Require that stabilized landslides be provided with redundant drainage 
systems. Provisions for the maintenance of subdrains must be designed into the 
system. 

 S 3.3: Before issuance of building permits, require certification regarding the stability 
of the Site against adverse effects of rain, earthquakes, and subsidence. 

 S 3.4: Require adequate mitigation of potential impacts from erosion, slope 
instability, or other hazardous slope conditions or from loss of aesthetic resources for 
development occurring on slope and hillside areas. 

 S 3.5: During permit review, identify and encourage mitigation of onsite and offsite 
slope instability, debris flow, and erosion hazards on lots undergoing substantial 
improvements. 

 S 3.6: Require grading plans, environmental assessments, engineering and geologic 
technical reports, and irrigation and landscaping plans (including ecological 
restoration and revegetation plans, as appropriate) in order to assure the adequate 
demonstration of a project’s ability to mitigate the potential impacts of slope and 
erosion hazards and loss of native vegetation. 

 S 3.7: Support mitigation on existing public and private property located on unstable 
hillside areas, especially slopes with recurring failures where county property or 
public right-of-way is threatened from slope instability, or where considered 
appropriate and urgent by the County Engineer, Fire, or Sheriff Department.  

 S 3.8: Require geotechnical studies within documented subsidence zones, as well as 
zones that may be susceptible to subsidence, prior to the issuance of development 
permits.  

 S 3.9: Develop a liaison program with all County water districts to prevent water 
extraction-induced subsidence.  

 S 3.10: Encourage and support efforts for long-term, permanent monitoring of 
topographic subsidence in all producing groundwater basin, irrespective of past 
subsidence. 

Mineral Resources 
 Policy OS 14.1: Require that the operation and reclamation of surface mines be 

consistent with SMARA and Riverside County Development Code provisions. 

 Policy OS 14.2: Restrict incompatible land uses within the impact area of existing or 
potential surface mining areas. 

 Policy OS 14.3: Restrict land uses incompatible with mineral resource recovery within 
areas designated Open Space-Mineral Resources 
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 Policy OS 14.4: Impose conditions as necessary on mining operations to minimize or 
eliminate the potential adverse impact of mining operations on surrounding properties 
and environmental resources. 

 Policy OS 14.5: Require that new nonmining land uses adjacent to existing mining 
operations be designed to provide a buffer between the new development and the 
mining operations. The buffer distance shall be based on an evaluation of noise, 
aesthetics, drainage, operating conditions, biological resources, topography, lighting, 
traffic, operation hours, and air quality 

 Policy OS 14.6: Accept California Land Conservation (Williamson Act) contracts on land 
identified by the state as containing significant mineral deposits subject to the use and 
acreage limitations established by the county.  

Riverside County Ordinances. Riverside County Ordinance No. 547, which implements 
California’s Alquist-Priolo Earthquake Fault Zoning Act of 1972, requires that certain types 
of projects proposed within mapped earthquake fault zones must comply with the provision 
of the act and adopted policies and criteria of the ordinance. Types of projects include 
structures for human occupancy including but not limited to all residences, retail stores, 
theaters, manufacturing buildings, and public service structures. Policies and criteria of the 
act include application and fee payment requirements, review of an application or waiver of 
a report by the Riverside County Geologist, and permitting requirements. Construction 
restrictions mandate that a geology report be submitted with any application for 
development.  

Riverside County Ordinance No. 555 is the vehicle for implementing SMARA (Public 
Resources Code, Section 2710 et seq.). Riverside County has determined that the 
extraction of minerals is essential to the continued economic well-being of the county 
and that: 

 Reclamation of mined lands will be carried out in such a way that the continued mining 
of minerals will be permitted. 

 Adverse effects of surface mining operations will be prevented or minimized and that 
mined lands will be reclaimed to a useable condition that is readily adaptable for 
alternative land use. 

 Production and conservation of minerals will be encouraged while giving consideration 
to values relating to recreation, watershed, wildlife range and forage, and aesthetic 
enjoyment and eliminating the residual hazards to the public health and safety.  

Under this ordinance, a permit is required for mining to occur. A permit application must 
include a mining plan, a reclamation plan, and proposed financial assurances (in draft form 
with an estimate of reclamation costs). The permit must be filed with the Riverside County 
Planning Department, and environmental review under CEQA is required. Applications for 
mining permits are filed with the planning department and include a mining plan, a 
reclamation plan and proposed financial assurances in draft form including an estimate of 
reclamation costs. The mining plan is required to detail time frames for operation, depict 
locations for equipment and excavations, show the progression of the operation through use 
of topographic maps, and indicate the amount of mineral commodities to be removed. The 
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reclamation plan is required to show methods to reclaim the land, dispose of equipment and 
waste, and describe the final condition of the Site upon reclamation. The ordinance also 
describes the process to post financial securities related to reclamation efforts (see 
Section 3.8 for additional discussion of the requirements of this ordinance).  

San Diego County General Plan. The majority of the Site is within Riverside County, with one 
2.5-acre parcel located in San Diego County (at the southern boundary of the Site where an 
access road is planned for construction; see Section 2). The General Plan Update - Draft 
General Plan; Safety Element, San Diego County, California (San Diego County, 2008), 
provides several goals and policies that address geologic hazards. Applicable elements of 
goals and policies include the following: 

 Goal S-7: Reduced Seismic Hazard 
 Policy S-7.1: Development Location – Locate development in areas where the risk to 

people or resources is minimized. In accordance with the California Department of 
Conservation Special Publication 42, require development be located a minimum 
50 feet from active of potentially active faults, unless an alternative setback distance 
is approved base on geologic analysis and feasible engineering design measures 
adequate to demonstrate that the fault rupture hazard would be avoided. 

 Policy S-7.2: Engineering Measures to Reduce Risk – Require all development to 
include engineering measures to reduce risk in accordance with the CBC, Uniform 
Building Code (UBC), and other seismic and geologic hazard safety standards, 
including design and construction standards that regulate land use in areas known 
to have or potentially have significant seismic or other geologic hazards.  

 Policy S-7.3: Land Use Location – Prohibit high occupancy uses, essential public 
facilities, and uses that permit significant amounts of hazardous materials within 
Alquist-Priolo and County special studies zones.  

 Goal S-8: Reduced Landslide, Mudslide, and Rock Fall Hazards 
 Policy S-8.1: Landslide Risks – Direct development away from areas with high 

landslide, mudslide, or rock fall potential when engineering solutions have been 
determined by San Diego County to be infeasible. 

 Policy S-8.2: Risk of Slope Instability – Prohibit development from causing or 
contributing to slope instability. 

3.5.2.2 Existing Conditions 
This section describes existing earth resources (geology, geohazards, soils, and mineral 
resources) associated with the Site.  

Regional Geology  
The Site lies within the Santa Ana Mountains, which are part of the Peninsular Ranges 
Province of California. Northwest-trending faults, structural blocks, and intervening valleys 
characterize this physiographic region. This region extends approximately 900 miles from 
the Transverse Ranges north of Los Angeles southward to the tip of Baja, California. The 
province contains extensive Cretaceous-age igneous plutonic and Jurassic-age volcanic and 
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metamorphic rocks. Typical Peninsular Ranges Province intrusive rock includes gabbro, 
quartz diorite or tonalite, and granodiorite. 

The Peninsular Ranges Province is characterized by northwest-trending faults of the greater 
San Andreas Fault Zone. These faults include offshore faults, Rose Canyon Fault, Newport-
Inglewood Fault Zone, San Jacinto Fault Zone, Elsinore Fault Zone, San Andreas Fault, and 
the Eastern California Shear Zone. The dominant fault structure nearest the Site is the 
Elsinore Fault Zone located approximately 2 miles north–northeast of the Proposed Project 
(CGS, 1990) (see Figure 3.5-1). The eastern boundary of the Santa Ana Mountains is the 
Elsinore Trough, which was formed because of faulting along this zone. The western 
boundary of the Santa Ana Mountains is a thick sequence (32,000 feet) of marine and 
nonmarine Cretaceous to Pleistocene sedimentary rocks locally faulted and generally 
dipping to the southwest (Norris and Webb, 1990). 

Site Geology  
The Site is underlain by granodiorite, a rock similar to granite (USGS, 2000). Granodiorite 
was encountered to the maximum depth of 923 feet below ground surface drilled for this 
evaluation (Appendix G). Bedrock is generally exposed at the surface, except for a thin 
mantle of colluvial and alluvial soils across the Site. These surficial colluvial, alluvial, and 
fill units are generally thin and discontinuous.  

Mineral Resources  
The Riverside County General Plan identifies mineral extraction as an important component of 
Riverside County’s economy. Riverside County has extensive deposits of clay, limestone, 
iron, sand, and aggregates. Classification of land within California takes place according to a 
priority list that was established by SMGB in 1982, or when SMGB is petitioned to classify a 
specific area. SMGB has also established Mineral Resources Zones (MRZ) to designate lands 
that contain mineral deposits. The State of California has also designated Aggregate Mineral 
Resource areas within Riverside County. The classifications used by the state to define 
MRZs are as follows. 

 MRZ-1 – Areas where the available geologic information indicates no significant mineral 
deposits or a minimal likelihood of significant mineral deposits 

 MRZ-2a – Areas where the available geologic information indicates that there are 
significant mineral deposits 

 MRZ-2b – Areas where the available geologic information indicates that there is a 
likelihood of significant mineral deposits 

 MRZ-3a – Areas where the available geologic information indicates that mineral 
deposits are likely to exist; however, the significance of the deposit is undetermined 

 MRZ-4 – Areas where there is not enough information available to determine the 
presence or absence of mineral deposits 

The Site has been evaluated for potential mineral resources by CGS. In 1991, CGS conducted 
an evaluation of western Riverside County and classified the Site MRZ-3a, likely containing 
a deposit of mineral resources. In 2007, the evaluation was further refined and Site was 
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reclassified as MRZ-2a for the presence of a significant deposit of construction-grade PCC 
aggregate (see Section 3.8). 

Soils  
Fill soils are located along isolated portions of the existing onsite roads. The fill is derived 
from roadway construction activities (Appendix G). The exact depth is unknown, but by 
observing adjacent topography, it is assumed to be 5 feet or less.  

Colluvial soil deposits blanket portions of the Site on existing slopes and within secondary 
drainage channels. They consist of loose mixtures of sand, silt, clay, and rock. According to 
core hole sample data, pockets of loose soil and decomposed rock range from 0 to 10 feet 
below the existing surface, with an average depth of 4 feet.  

Alluvium encountered at the Site is mostly limited to drainage channels. Alluvium 
primarily consists of sands, silts, and clays, with gravels and rock debris derived from 
surrounding hills. Alluvium thickness is unknown, but because of steep topography, 
abundant bedrock outcrops, and lack of perennial streams, the thickness is anticipated to be 
less than 10 feet in the main drainages and up to 5 feet in the tributary drainages. 

Faulting and Seismicity 
As shown in Figure 3.5-1, the Site is located in the highly seismic Southern California region 
within the influence of several fault systems that are considered to be active or potentially 
active. An active fault is defined by CGS as a “sufficiently active and well defined fault” that 
has exhibited surface displacement within the Holocene time (about the last 11,000 years). A 
potentially active fault is defined by CGS as “a fault with a history of movement within the 
Pleistocene time (between 11,000 and 1.6 million years ago).” 

No active or potentially active faults as defined by the State of California or the County of 
Riverside are known to be present on or trend through the project site. 

Other active faults without surface expression (blind faults) or other potentially active 
seismic sources capable of generating an earthquake might exist, but are not currently 
identified by the state as known zones (Appendix G). 
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Table 3.5-1 lists nine potentially active faults and fault segments within 100 miles of the Site 
that could have an impact on the Site. The faults were identified on the basis of proximity to 
the Site and potential to generate moderate to severe ground motion on the Site. Each fault 
is considered to be capable of generating at least a 6.5 magnitude (M) earthquake 
(Appendix G). The Site is not located within the Alquist-Priolo Earthquake Fault Zone 
(Appendix G). 

TABLE 3.5-1 
Faults with Potential to Generate Moderate to Severe Ground Motion 
Liberty Quarry Environmental Impact Report, Riverside County, California 

Fault Name – Segment 
Approximate Distance from Site 

(miles)  
Maximum Eventa 

(moment magnitude) 

Elsinore–Temecula 2.1 6.8 

Elsinore–Julian 8.5  7.1 

Elsinore–Glen Ivy 18.6  6.8 

San Jacinto–Anza 24.3 7.2 

San Jacinto–San Jacinto Valley 24.5 6.9 

Newport–Inglewood (offshore) 25.2 6.9 

Rose Canyon 27.2 7.2 

San Jacinto –Coyote Creek 36.5 6.6 

Chino–Central Avenue 36.5 6.7 

Source: Kleinfelder, 2007 
Note: 
aAs defined by the ICBO (1998) and CGS (OFR 96-08) 
 

Several moderate earthquakes have occurred near the Site. The parameters used to define 
the limits of the historical earthquake search (EQ Search, 2000) include dates (1800 through 
2007), geographical limits (within 100 miles of the Site), and magnitude (greater than 
Magnitude 5). A summary of the results of the historical search is presented below. 

 Time period (1800 to 2007) = 208 years 
 Maximum magnitude within 100 mi. (161-km radius on June 28, 1992) = 7.6 
 Approximate distance to nearest historical earthquake, greater than M 5.0 = 22.5 miles 
 Number of events exceeding M 5.0 within the search area = 168 

Landslides, Slopes, and Other Geological Hazards 
Landslides. This site is shown on the Riverside County hazards map as having a moderate 
to high landslide potential within the limits of the project. CGS has not published a geologic 
hazards map under the Seismic Hazards Mapping Act (SHMA) for this area. No landslides 
are known to have occurred at the Site, and during preliminary geotechnical investigations 
no signs of landslide activity were observed (Appendix G). Surficial erosion is present on 
slopes with colluvium (Appendix H). Rockfall along existing cut slopes and natural slopes 
was observed and is typical in steep, bouldery terrain (Appendix H).  

The nearest bedrock landslide is approximately 4,000 feet north of the Site, adjacent to the 
west side of I-15 (Hart and Scaramella, 1987). This landslide likely occurred during the late 
Pleistocene along pre-existing intersecting clay gouge shears during wetter climatic 
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conditions than current conditions. The intersecting shears that bound this landslide do not 
cross the Proposed Project.  Seismic hazard zones are designated by the State of California 
and encompass areas prone to liquefaction and earthquake-induced landslides. A seismic 
hazard zone means that the state has determined that there likely is weak rock or soil in the 
area (CGS, 2007b). The nearest seismic hazard zone is approximately 2 miles north of the 
Proposed Project boundary (CGS, 2007b) along the west side of the Temecula Valley. This 
area is designated a potential earthquake-induced landslide zone. This landslide zone is 
primarily within an area with steep terrain underlain with metamorphic rock or weak 
sedimentary rock. These rock types are not present within or adjacent to the Proposed 
Project. (Appendix G) 

Slopes. The rock mass at the Site is generally very strong, good-quality rock (Appendix G). 
Cut slopes along the existing access road and along the west side of I-15 were visually 
evaluated (Appendix G). Existing east-facing cut slopes along I-15 range up to about 200 feet 
high and are inclined at an overall slope ratio of 1.5H:1V. In general, the existing slopes 
exhibit only minor erosion, occasional rock fall, and surficial instability. Moreover, these cut 
slopes adjacent to the east side of the proposed quarry area appeared to be excavated into 
in-place competent granitic bedrock. In addition, the slopes appear to be kinematically 
stable and free of large or deep seated slope failures. 

Liquefaction. Liquefaction is a process in which strong ground shaking causes loose, 
saturated soils to lose their strength and behave as a fluid. Ground failure associated with 
liquefaction can result in lateral spreading and slope failure. Three geologic conditions must 
be simultaneously present for liquefaction to occur: shallow groundwater (less than 
approximately 50 feet deep), unconsolidated sandy soils, and strong ground shaking. The 
results of test borings extending to depths on the order of 930 feet indicate that groundwater 
is present in limited quantities within localized joints and fractures in otherwise 
impermeable rock beneath the Site and the site is underlain by granitic bedrock, which will 
not liquefy during a seismic event.   

Erosive Soils. The Site is primarily composed of exposed bedrock with only thin mantles 
of eroded rock, colluvial soil, and some small areas of alluvial soils. The available colluvial 
and alluvial soils onsite are estimated to be approximately 1 million cubic yards 
(Appendix G).  

Expansive Soils. Expansive soils are characterized by changes in volume based on soil 
moisture content. The type and amount of clay in soil influences swelling and shrinking of 
soil. Facilities constructed on expansive soils can be damaged by the shrinking and swelling 
of soils. Expansive soils are not present at the Site. According to core drill hole data, pockets 
of loose soil and decomposed rock ranging from 2 to 6 feet are below the existing surface, 
with an average depth of 3.5 feet. The majority of the Site is underlain by granodiorite, a 
rock similar to granite (Appendix G), with limited potential for expanding.  

Rockfall. Occasional rockfall was observed on the Site along existing cut slopes and natural 
slopes. Given the steep terrain and material, occasional rockfall is considered a normal 
occurrence (Appendix G). Rock slopes whether natural or excavated will produce some 
rockfall as raveling is a natural process as the slope approaches equilibrium. Rockfall is a 
function of the strength of the rock, fracturing, state of weathering, and geometry of the slope. 



3.5 GEOLOGY AND SOILS 

ES032009021SCO/3.5 GEO.DOC/090980001 3.5-13 
LIBERTY QUARRY DRAFT EIR 

Asbestos-Type Minerals. In California, asbestos-containing rock types are predominately, but 
not exclusively, found in rocks common to the Sierra Nevada, Coast Ranges, and Klamath 
Mountains (Appendix H [Appendix B]). The Site is not located within these mountain 
ranges. Regional and Site-specific geologic data indicate that the rocks do not exhibit the 
conditions necessary for formation of asbestos-type minerals (Appendix H). 

Asbestos-type minerals are formed from the alteration of pre-existing rock minerals by heat 
and pressure into different minerals. Asbestos is a term applied to a group of minerals that 
can be separated into thin, strong, flexible fibers that are heat resistant (CGS, 2002; 
USGS, 2001). The most common asbestos naturally occurring fibrous variety of mineral 
found is called chrysotile. Serpentine is a general name applied to several members of a 
mineral group, which includes chrysotile. Chrysotile minerals could form serpentine 
asbestos. 

Geochemical analysis was performed on rock core specimens collected from borehole 
number 6 drilled for a previous investigation conducted at the Site (Appendix H 
[Appendix B]) (see Figure 3.5-2). Ultramafic igneous rocks that are metamorphosed or 
altered into serpentine generally contain 90 percent of dark-colored silicate minerals rich in 
iron and magnesium. Relative proportions of iron and magnesium were low, 11 grams per 
kilogram (g/kg) and 0.6 g/kg, respectively, compared to the results of the more common 
metals in four samples analyzed from borehole number 6. This indicates the rock samples 
are not ultramafic igneous rocks, and thus are not conducive to the formation of serpentine 
minerals (Appendix H). 

Regional and site-specific geologic data indicate the intrusive plutonic rock at the proposed 
quarry area formed under a pressure and temperature environment that does not form 
ultramafic minerals that can be altered to form asbestos-type minerals. Geochemical 
analyses indicate the plutons were formed from subducted oceanic crust and in pressure – 
temperature conditions different than conditions required to allow the formation of 
asbestos-type minerals. The conditions for formation of ultramafic minerals (which are 
subducted, metamorphosed, and altered to asbestos type minerals) are not evidenced in the 
rocks found at the Site. 

3.5.3 Standards of Significance 
Criteria for determining the significant impacts associated with geology and soils have been 
developed in accordance with Appendix G of the CEQA Guidelines and threshold 
considerations established by Riverside County. State Acts, Riverside County General Plan 
Polices, County Ordinances, and Building Codes applicable to the project development are 
listed in Section 3.5.2.1. For the purposes of this EIR, the Proposed Project would have a 
significant impact on geology and soils if it exposed people or structures to potentially 
substantial, adverse effects, including the risk of loss, injury, or death involving any of the 
following. 

 Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the state geologist or as defined by the County 
Geologist, for the area or based on other substantial evidence of a known fault 

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

 Locating 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 offsite landslide, lateral spreading, 
subsidence, liquefaction, or collapse  

 Locating on a geologic unit or soil that is unstable, or that would become unstable as a 
result of the project, and potentially result in ground subsidence 

 Other geologic hazards such as seiche, mudflow, or volcanic hazard 

 Changes in topography or ground surface relief features 

 Creation of cut or fill slopes steeper than 2:1 or higher than 10 feet 

 Grading that affects or negates subsurface sewage disposal systems  

 Substantial soil erosion or the loss of topsoil 

 Locating on expansive soil, as defined by Table 18-1 of the UBC (1994), creating 
substantial risks to life and property  

 Changes in deposition, siltation, or erosion, which may modify the channel of a river or 
the bed of a lake  

 Any increase in water erosion onsite or offsite 

 Increase in wind erosion and blow sand, either onsite or offsite 

3.5.4 Methodology 
This section presents the methodology used to evaluate and analyze the environmental 
conditions and geologic setting as it relates to potential geohazards impacts for the 
proposed Liberty Quarry. Existing geologic conditions in the area were evaluated from a 
review of reports prepared by Kleinfelder, available published and unpublished literature, 
current aerial photographs from the Riverside County Flood Control, County of Riverside 
General Plan, online photos, and limited site reconnaissance. Descriptions of geologic units 
were derived from published sources from CGS and United States Geological Survey 
(USGS).  

The study area is defined as the 414-acre Site, including the access road. Project-related 
impacts are analyzed by using information derived from the following sources. 

 Geologic and Hydrologic Evaluation, Proposed Liberty Quarry, Riverside County, California 
(see Appendix H). 

 Geotechnical Report, Proposed Liberty Quarry, Riverside County, California (see Appendix G). 
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These reports included a geologic and hydrologic evaluation that consisted of kinematic 
and rock mass stability analyses as well as a fracture trace analysis. The study evaluated the 
Site geology through literature reviews and field work (e.g., geologic mapping, drilling 
boring holes, and draw-down tests) to evaluate groundwater (Appendix H).  

Geologic and geotechnical recommendations were made for the Site on the basis of 
geotechnical, geologic, and hydrologic data collected as part of research and field studies 
conducted for the Proposed Project. The study (Appendix G) includes recommendations for 
an acceptable inclination for the proposed excavations within the quarry pit and access road 
and for constructing the slopes. Riverside County reviewed the report, and responses to the 
county’s comments are included in Appendix G-1. 

Data from the investigations were used to compare potential impacts resulting from 
implementation of the Proposed Project to the standards of significance to evaluate the level 
of the impact. 

3.5.5 Impacts and Mitigation Measures 
Impact Geology and Soils (GEO)-1: The Site might be located on a known earthquake fault, as 
delineated on the most recent Alquist-Priolo Earthquake Fault Zoning Map or other substantial 
evidence of a known fault, or subject to seismic-related ground failure.  

Impact: Less than significant. 

The Site is subject to potential seismic related ground failure including rockfall, toppling 
and/or slope deformation. The Site is not on or adjacent to an Alquist-Priolo Earthquake 
Fault Zone (CGS, 2000). No known active or potentially active faults are present on or near 
the Site (Appendix G). The Site is located approximately 2 miles south of the Elsinore Fault 
Zone, which is considered active by the State of California. The potential for surface fault 
rupture is considered to be very low. It is anticipated that the Site would periodically 
experience ground acceleration as the result of earthquakes in the region. 

Impacts resulting from seismic ground shaking are considered to be less than significant 
because quarry facilities would be constructed and operated in accordance with the CBC 
and Riverside County Ordinance No. 547. No impacts are anticipated. 

Mitigation: None required. 

Impact GEO-2: The Proposed Project could be located on a geologic unit or soil that is unstable 
or could become unstable as a result of the project and potentially result in ground subsidence 
or liquefaction. 

Impact: Less than significant 

Onsite geologic and soil conditions that could result in ground failure, including 
liquefaction, are not present onsite. The Site is underlain by granitic bedrock with minimal 
groundwater contained in bedrock joints and fractures. Additionally, the Site is not 
identified by the Riverside County General Plan (Riverside County, 2003a) as an area 
susceptible to liquefaction; therefore, liquefaction presents a very remote risk. No impacts 
are anticipated. 
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Mitigation: None required  

Impact GEO-3: The proposed excavation plans for the quarry and access road might create 
unstable slopes that could result in onsite or offsite landslides, lateral spreading, collapse, or 
rockfall hazards. 

Impact: Potentially significant 

No landslides or evidence of landslides were observed within the boundaries of the 
Proposed Project (Appendix G). The nearest bedrock landslide to the Proposed Project is 
approximately 4,000 feet north of the Site, adjacent to the west side of I-15 (Hart and 
Scaramella, 1987); however, this landslide occurred along intersecting faults containing low 
shear strength clay gouge. These fault structures do not project across the site. This landside 
is also interpreted by Hart and Scaramella (1987) to have occurred during a wetter climatic 
condition in the Late Pleistocene (circa 10,000 years ago) where increased precipitation 
(hence pore pressure) triggered the wedge type landslide, which (upon becoming further 
saturated) mobilized down the canyon as a large debris flow. Because we have not observed 
evidence of intersecting fault gouge zones within the boundary of the Proposed Project and 
because of the present semiarid conditions, the probability of a similar landslide failure is 
considered low. The rock mass at the Site is generally very strong, good-quality rock 
(Appendix G). In general, the existing slopes appear to have performed well in the past with 
the exception of minor erosion, occasional rockfall, and surficial instability. Evidence of 
large or deep-seated slope failures was not observed. Rockfall was observed on the Site 
along existing cut slopes and natural slopes. The quality of the rock indicates that existing 
and proposed onsite slopes would be stable for construction and operation of the Proposed 
Project. Given the steep terrain and material, occasional rockfall is considered a normal 
occurrence (Appendix G). Rock slopes steeper than 35 degrees, whether natural or 
excavated, will produce some rockfall and raveling; this is a natural process as the slope 
approaches equilibrium. Rockfall is a function of the rock strength, degree of weathering, 
fracturing, geologic structure and geometry of the slope. A conservative analysis of the 
global stability indicated the kinematic potential for planar-, wedge-, and toppling-type 
failures from the proposed vertical quarry cut slope sections between benches (see 
Appendix G). Cut slopes facing east or southeast might experience increased toppling 
failures that might result in rockfall consisting of rock blocks up to approximately 10 feet in 
size. These events could damage the Plant Area or access road, injure or threaten the lives of 
workers, and affect quarry operations, resulting in decreased quarry production. This 
impact is considered to be potentially significant.  

With respect to the quarry excavation activities, Riverside County has a minimum grading 
requirement safety factor of 1.5 for cut and fill slopes greater than 30 feet in vertical height 
or slopes greater than 2:1. A probabilistic stability analysis was conducted, and results 
indicate that, within a factor of safety factor range from 1.26 to 2.77, the deterministic and 
probabilistic factors of safety for the Site is 1.9. This means that the final slopes would have a 
factor of safety greater then the Riverside County standard (Appendix G-1). 

Regarding the access road, given the potential for public access, typical rock slopes and 
earthwork is designed with a minimum factor of safety exceeding 1.5 for cut and fill slopes. 
An analysis for kinematic stability (i.e., the potential for individual rock blocks to slide out 
of the slope) was conducted (Appendix G). Results (see Table 3.5-2) indicate that 
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discontinuities dipping to the east and southeast were observed. Interpretation of the data 
with inclination steeper than 30 degrees will be globally stable but may experience increased 
rockfall with block up to approximately 10 feet in maximum dimension. In addition, aplitic 
dikes were observed which could also be a source of increased rock fall at the access road.  

TABLE 3.5-2 
Access Road Cut Slope Orientations with Safety Factors Greater than 1.5 
Liberty Quarry Environmental Impact Report, Riverside County, California 

Slope Face Direction  
(degrees) 

Kinematically Feasible 
Inclination  
(degrees) 

North, 0 57 

Northeast, 45 66 

East, 90 30a 

Southeast, 135 29a 

South, 180 61 

Southwest, 225 50 

West, 270 44 

Northwest, 315 57 

Note: 
aGlobally stable at steeper slope angle; however, prone to increased rockfall. 

 

Mitigation: Mitigation Measure GEO-3a: As discussed in Section 3.8, the Applicant shall 
implement Mitigation Measure LU-4, which requires a 50-foot perimeter buffer and a 
400-foot setback from the north boundary. This measure complies with the Riverside 
County Urban Wildlife Interface Guidelines (UWIG) measures and reclamation plan 
requirements and would be consistent with the provisions of Ordinance No. 555. The 
buffers and setbacks would minimize the potential for offsite effects from landslides or 
rockfall hazards. 

Mitigation Measure GEO-3b: The Applicant shall implement a geologic verification and 
monitoring program under the management of a qualified, registered geotechnical engineer 
and an engineering geologist. The program would generally include the collection of 
monitoring data from new core holes and exposed bench faces as mining operations 
proceed throughout the quarry area. The program document would require all geologic 
data, engineering drawings, permits, monitoring and mitigation conditions prior to initial 
Site development as well as preparation of detailed Site development phasing. The program 
would also include provisions for initial Site development, Site development blasting, 
production blasting within the initial mining areas, final pit wall slope face, and reporting 
and record keeping requirements.  

The geologic verification and monitoring program will monitor rock strength and slope 
stability so that mining activities can be modified, if necessary, for the continued safe 
operation of the quarry and to produce stable slopes and benches. The program will be 
designed and implemented on an ongoing basis as mining progresses from initial Site 
development through the end of Phase 3. 
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Verification and monitoring activities include geologic mapping of exposed bedrock 
surfaces after blasting and excavation. All geologic and blasting data will be reviewed every 
time 100,000 yd3 of material has been blasted. Verification drilling and coring will be 
performed if deemed necessary by the independent geologist. Rock quality designation 
(RQD) and rock mass rating (RMR) will be recorded; rock strength and rock mass stability 
assumptions will be evaluated. Slope stability assumptions will be evaluated, at a minimum, 
after each 500,000 cubic yards (yd3) of material is blasted. A minimum overall safety factor 
of 1.5 will be maintained. In addition, hydrogeologic data will be monitored continually to 
confirm the lack of an aquifer. Periodic monitoring of the Kirkpatrick well (see Section 3.7) 
will be performed. 

The name and qualifications of the registered engineering geologist or geotechnical engineer 
assigned to the Proposed Project will be provided to Riverside County. All records will be 
kept onsite, and duplicate records will be maintained by the engineering geologist or 
geotechnical engineer. During the first year, the engineering geologist or geotechnical 
engineer will prepare and submit quarterly reports to Riverside County. With approval of 
the county, the reports may be prepared and submitted annually after the first year. The 
reports will include the following information. 

 Drill hole patterns and locations 
 Amount of explosive loaded in the holes 
 Weather data at time of the blast 
 Monitoring data 
 Geological mapping and data (e.g., RQD and RMR) 
 Core hole data and testing data 
 Seepage data 
 Slope stability verification analysis 
 Hydrogeologic monitoring data 
 Modifications to the mining plan, slope height, bench width, and slope angle 

Mitigation Measure GEO-3c: To reduce the potential for rockfalls and their effect, should 
they occur, one or more of the following measures will be implemented by the Applicant 
during construction of the access road at locations designated by a qualified geotechnical 
engineer. 

 Install rock bolts or dowels 
 Reinforce shotcrete and drainage 
 Install wire mesh or cable net 
 Install Tecco Mesh™  
 Scale slope face of loose rock 
 Reduce cut slope face ratio 

Significance after Mitigation: Less than significant.  

Impact GEO-4: The Proposed Project could be located on a geologic unit that is unstable or 
become unstable as a result of the project. 

Impact: Significant impact. 
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The Site is underlain by granodiorite, a rock similar to granite (USGS, 2000). Granodiorite 
rock is a solid bedrock formation that is neither prone to subsidence nor expansion. With the 
implementation of Mitigation Measure GEO-3b, potentially significant impacts associated 
with cut or fill slopes greater than 2:1 would be mitigated to a level that is less than 
significant. To reduce the potential for rockfalls and their effects, Mitigation 
Measure GEO-3b will be implemented. This mitigation includes installation of rock bolts or 
dowels, reinforced shotcrete and drainage, wire mesh or cable net, or Tecco MeshTM and 
possible slope face scaling of loose rock. 

Significance after Mitigation: Less than significant.  

Impact GEO-5: The Project could present geologic hazards such as seiche, mudflow, or 
volcanic hazard occur on the Site. 

Impact: No impact. 

The Site would not be susceptible to seiche or tsunami because it is more than 25 miles from 
the Pacific Ocean and 3.5 miles from the nearest standing water body (a private agricultural 
reservoir). The Site is not near an active or dormant volcano. No impacts are anticipated. 

Mitigation: None required.  

Impact GEO-6: Geologic hazards such mudflow could occur on the Site. 

Impact: Less than significant. 

The project site is a ridge top underlain by granodiorite bedrock without significant 
drainage areas flowing onto the site. In addition the granodiorite bedrock is mantled with a 
thin sporadic layer of topsoil, colluvial and/or alluvial soils. Mudflows are not anticipated, 
because of the ridge top location, lack of onsite drainage, and the underlying bedrock. The 
impact is considered to be less than significant. 

Mitigation: None required.  

Impact GEO-7: The Proposed Project would result in a change to the topography and ground 
relief features of the landscape. 

Impact: Potentially significant. 

The proposed excavation and grading plans for the quarry and construction of the access 
road would alter topography and surface-related features. The Proposed Project activities 
are consistent with general plan and zoning designation (see Section 3.8). In addition, 
significant reclamation measures for soil and habitat features will be implemented; 
however, notwithstanding the Proposed Project’s consistency with Riverside County’s 
applicable land use regulations and the implementation of comprehensive reclamation 
plans, the topographic relief resulting from the Proposed Project would remain. Therefore, 
project impacts are considered to be significant. 

Mitigation: Mitigation Measure GEO-7: The Applicant shall comply with the requirements 
of SMARA and Riverside County Ordinance No. 555 related to Site reclamation as outlined 
in the Project Description contained in Exhibit C of the SMP application. Compliance with 
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these regulations shall generally include, but not be limited to, long-term monitoring and 
maintenance of quarry slopes and comprehensive revegetation of the Site.  

Significance after Mitigation: Less than significant. 

Impact GEO-8: The excavation and grading plans for the Proposed Project and access road 
could create cut or fill slopes greater than 2:1. 

Impact: Potentially significant.  

According to the geotechnical report (Appendix G) the recommended maximum design 
inclination of proposed cut slopes is approximately 0.6:1 (60 degrees), provided continuous 
mapping and monitoring of geologic structures occurs during excavation and that 
contingency plans are implemented to modify the slope angle in areas where poor rock or 
adverse geologic structures are present (Appendix G). Access road and Site design grading 
guidelines are presented in Appendix G. Requirements for the placement of fill soils would 
be provided as a condition of approval after final grading plans are developed and 
reviewed by Riverside County. This impact is considered to be potentially significant. 

Mitigation: As discussed previously for Mitigation Measure GEO-3a, the Applicant shall 
implement a geologic verification and monitoring program. The program will monitor rock 
strength and slope stability so that mining activities can be modified, if necessary, for the 
continued safe operation of the quarry and to produce stable slopes and benches. With the 
implementation of Mitigation Measure GEO-3a, potentially significant impacts associated 
with cut or fill slopes greater than 2:1 would be mitigated to a level of less than significant. 
To reduce the potential for rockfalls and their effects, Mitigation Measure GEO-3b will be 
implemented. This mitigation includes installation of rock bolts or dowels, reinforced 
shotcrete and drainage, wire mesh, cable net, or Tecco MeshTM and possible slope face 
scaling of loose rock. 

Mitigation Measure GEO-8: Slopes shall not be excavated steeper than the proposed slope 
inclination of 60 degrees with 60-foot-high vertical walls and 35-foot-wide benches. Fill 
slopes should be designed with a maximum inclination of 2H:1V. Additionally, the 
following recommendations should be implemented as appropriate.  

 Prior to grading of the Site, existing vegetation, organic matter, debris, and deleterious 
material should be stripped and disposed outside the construction limits. This material 
should not be incorporated into any engineered structural fill. 

 After stripping and grubbing operations are complete, areas to receive fill should be 
stripped of all existing artificial fill soils, colluvium, alluvium, and any loose or soft earth 
materials until uniform, firm, and unyielding native bedrock is exposed, as evaluated by 
the geotechnical engineer or geologist. The removal and stripping operations must 
expose a firm and unyielding subgrade that is free of significant voids. The soils or rock 
exposed at the bottom of the pad and road excavations should be observed by a 
geotechnical engineer or a geologist prior to the placement of any fill. 

 Prior to the placement of engineered fill, and after Site preparation, processing of the 
approved pad bottom should be performed by scarifying to a minimum depth of 
6 inches, moisture conditioning as necessary to near-optimum moisture content, and 
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compacting to a minimum of 90 percent of the maximum dry unit weight, as determined 
by American Society for Testing and Materials (ASTM) D1557-00. 

 All fill soils (native and imported) required to bring the roadway or utility pad to final 
grade should be compacted as engineered fill. Native or import soils intended for 
engineered fill should be uniformly moisture-conditioned to near-optimum moisture 
content, placed in horizontal lifts less than 8 inches in loose thickness, and compacted to 
at least 90 percent relative compaction as determined by ASTM D1557-00. The upper 
12 inches of fill within pavement areas should be compacted to a minimum of 95 percent 
relative compaction (ASTM D1557-00). 

 In fill soils where blasted rock would be placed, the rock should be mixed with native 
soils or decomposed granite such that a soil-rock fill is created. Because of the location 
and configuration of the proposed fill slopes, rock fills should be avoided. Rock should 
be buried within compacted soil such that all areas surrounding the rock are compacted 
fill and contacts between rocks are minimized. 

Significance after Mitigation: Less than significant. 

Impact GEO-9: The Proposed Project could result in grading that affects or negates subsurface 
sewage disposal systems. 

Impact: No impact. 

Sewer service is not present at the Site. Sewage waste would be managed by an onsite 
wastewater treatment system (OWTS) or advanced treatment unit (ATU). Grading would 
have no impact on existing subsurface systems because no existing subsurface systems exist 
onsite.  

Mitigation: None required.  

Impact GEO-10: The Proposed Project could result in soil erosion or the loss of topsoil. 

Impact: Less than significant. 

The project site is a granitic ridge line with granitic outcrop and boulders exposed over most 
of the site with limited topsoil cover. Topsoil within the site will be stripped away as part of 
the mining operation. The topsoil, colluvial, and alluvial materials unearthed during quarry 
operations would be stockpiled or placed in berms and used for reclamation and 
revegetation. Stockpiles and berms would be protected from wind and water erosion by 
covering with larger gravel, or planted with erosion control native seed. Soil erosion would 
be minimized and topsoil would be reintegrated into the Site as part of the reclamation 
activities. Therefore, the project would have a less than significant impact on soil erosion.  

Mitigation: None required.  

Impact GEO-11: If the Proposed Project were located on expansive soil, it could create a 
substantial risk to life and property. 

Impact: No impact. 
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Expansive soils are not present at the Site. The majority of the Site is underlain by 
granodiorite, a rock similar to granite (Appendix G) that has limited possibility of 
expansion. Because no expansive soils are located on the Site, the Proposed Project would 
have no impact as a result of expansive soils. 

Mitigation: None required.  

Impact GEO-12: The Proposed Project changes deposition, siltation, or erosion, which could 
modify the channel of a river or the bed of a lake. 

Impact: No impact.  

The mining operation will alter the site topography over time to a closed basin. Internal 
drainage will contain meteoric runoff and siltation within the project boundary. Erosion of 
hard fresh granitic cut slopes will be very low. Because the site is a ridge top, rivers or lakes 
are not present at the Site. Because no rivers or lakes are located onsite, the Proposed Project 
would have no impact to river channels or lake beds. 

Mitigation: None required.  

Impact GEO-13: The Proposed Project could result in an increase in water erosion onsite or 
offsite. 

Impact: Potentially significant 

Soils at the Site would be removed during Site development and the phased mining 
activities; therefore, the potential for water erosion of soils from the Site is minimal. Topsoils 
and bedrock would either be used in construction of berms or placed in separate stockpiles 
for use during reclamation.  

The Proposed Project could result in an increase in water erosion onsite or offsite from 
stockpiles of topsoil which could result in a potentially significant impact. Potential impacts 
to surface water quality are discussed in Section 3.7 (Hydrology and Water Quality). 

Mitigation: As previously discussed for Mitigation Measure GEO-7, the Applicant shall 
comply with the requirements of SMARA and Riverside County Ordinance No. 555 related 
to Site reclamation as outlined in the project description contained in Exhibit C of the SMP 
application. Compliance with these regulations would minimize the potential for water 
erosion onsite or offsite because revegetation would minimize the effect of water erosion at 
the Site. 

Mitigation Measure GEO–13: The Applicant shall comply with State and local mandates 
requiring implementation of a stormwater pollution prevention plan (SWPPP) and use of 
best management practices (BMP) to control any runoff onsite and offsite that could 
potentially result in erosion. Mitigation Measures HWQ-1a and HWQ-1b (see 
Section 3.7) includes information regarding SWPPP requirements. Implementation 
of a SWPPP would minimize the effect of water erosion at the Site to less than significant. 

Mitigation Measure BIO-2d: Reclamation efforts, including revegetation, would be 
monitored in accordance with to SMARA requirements and a reclamation plan approved by 
Riverside County. Revegetation efforts would minimize the effect of water erosion at the 
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Site to less than significant. Also see Section 3.3.3, Mitigation Measure BIO-2d and 
Section 2.9 for the reclamation plan.  

Significance after Mitigation: Less than significant. 

Impact GEO-14: The Proposed Project could result in an increase in wind erosion and blow 
sand either onsite or offsite. 

Impact: Less than significant. 

Soils at the Site would be removed during Site development and the phased mining 
activities. In addition, roads at the Site and those leading offsite will be paved; therefore, the 
potential for wind erosion of soils from the Site is minimal. Topsoils and bedrock would 
either be used in construction of berms or placed in separate stockpiles for use during initial 
Site operations or reclamation.  

Mitigation: Mitigation Measure GEO-14: Onsite haul roads shall be compacted, and the 
Applicant shall manage stockpiles and haul roads by the use of dust suppressants 
(e.g., lignum sulfonate or magnesium chloride), thereby reducing the impact of wind 
erosion at the Site (see Section 2.7.2). 

Significance after Mitigation: Less than significant.  
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