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3.6 - Geology, Soils, and Seismicity
This section describes the existing geology, soils, and seismicity setting and potential effects from
Project implementation on the Project Site and its surrounding area. Descriptions and analysis in
this section are based on, among other things, the 2009 Geotechnical Exploration (2009 report) and
the 2015 Preliminary Geotechnical Report (2015 report), both prepared by ENGEO, Inc., and included
in this R-DEIR as Appendix E. The 2009 report was prepared for both the Northern and Southern
Sites. The 2015 report considered only the Northern Site (since, except for minor grading from
wetlands creation, no development is proposed on the Southern Site). As such, both reports are
referenced throughout this section as needed to characterize existing conditions.
Additional information was gathered from the Contra Costa County General Plan, the California
Department of Conservation, and the United States Department of Agriculture Natural Resources
Conservation Service Web Soil Survey.

3.6.1 - Environmental Setting
Geologic Setting
The Project Site is located within the Coast Ranges geomorphic province of California. The Coast
Ranges are dominated by a series of northwest trending mountain ranges that have been folded and
faulted in a tectonic regime that involves both translational and compressional deformation. The
Project Site is located within the Tassajara Valley, south of the Black Hills.
The Project Site is underlain by bedrock formations from the late Miocene to Pliocene non-marine
claystone and siltstone interbedded with sandstone, pebble conglomerate, and volcanic tuff (ENGEO
2009 and 2015). The bedrock is referred to as the Green Valley/Tassajara Group (Tgvt). The
Tassajara Anticline, an axis of a fold, as well as a volcanic tuff bed have been mapped within the
Southern Site, near the western end of the canyon and west of the intersection of Camino Tassajara
and Highland Road. The tuff bed, or Sherborne tuff, has been mapped along the crest of a
prominent east-west ridgeline located west of the existing fire station adjacent to the Southern Site
(ENGEO 2009).
The Project Site generally consists of rolling hills and scattered trees. Elevations on-site range from
approximately 1,010 feet above mean sea level (msl) at a ridge-top peak near the northern boundary
of the Northern Site, to a low of approximately 590 feet above msl along the drainage at the
southeast corner of the Southern Site along Camino Tassajara.

Geologic Units and Soils
The Project Site contains minor deposits of fill, including fills associated with ranch roads, stock pond
embankments, and existing structures. Engineered fill related to the previous construction of an
access road and keyway also are identified on the site. However, most fills on-site appear to consist
of locally derived uncompacted clay (ENGEO 2009). Geologic units on the Northern Site consist of
landslide materials (debris flows, earthflows, bedrock slumps, and translational landslides), surficial
soils and Colluvium (Qc), Alluvial Deposits (Qal), and Green Valley/Tassajara (Tgvt) bedrock (ENGEO
2015).
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Northern Site

The Natural Resources Conservation Service Web Soil Survey indicates that the Northern Site is
primarily underlain by Diablo Clay, with slopes of 30 to 50 percent (DdF); Clear Lake Clay (Cc); and
Diablo Clay of 15 to 30 percent slopes (DdE). The northern subsection contains Diablo clay of 30 to
50 percent slopes (DdF), and Pescadero clay loam (Pb) (NRCS 2014).
Southern Site

The Natural Resources Conservation Service Web Soil Survey identifies the Southern Site as primarily
underlain by Diablo Clay with slopes of 30 to 50 percent (DdF). The site also contains Alo Clay of 50
to 75 percent slopes (AaG); Clear Lake Clay (Cc); Diablo Clay of 9 to 15 percent slopes (DdD); and
Diablo clay of 15 to 30 percent slopes (DdE) (NRCS 2014).

Seismicity
The term seismicity refers to the location, frequency, magnitude, and other characteristics of
earthquakes. To understand the implications of seismic events, a discussion of faulting and seismic
hazards is provided below.

Faulting
Faults form in rocks when stresses overcome the internal strength of the rock, resulting in a fracture.
Large faults develop in response to large regional stresses operating over a long time, such as those
stresses caused by the relative displacement between tectonic plates. According to the elastic rebound
theory, these stresses build up in the earth’s crust until enough stress has built up to exceed the
strength along a fault and cause a brittle failure. The rapid slip between the two stuck plates or
coherent blocks generates an earthquake. Following an earthquake, stress will build once again until
the occurrence of another earthquake. The magnitude of slip is related to the maximum allowable
stress that can be built up along a particular fault segment. The greatest buildup in stress due to the
largest relative motion between tectonic plates or fault blocks over the longest period will generally
produce the largest earthquakes. The distribution of these earthquakes is a study of much interest for
both hazard prediction and the study of active deformation of the earth’s crust. Deformation is a
complex process and strain caused by tectonic forces is not only accommodated through faulting, but
also by folding, uplift, and subsidence, which can be gradual or in direct response to earthquakes.
Faults are mapped to determine earthquake hazards, since they occur where earthquakes tend to
recur. A historic plane of weakness is more likely to fail under stress than a previously unbroken block
of crust. Faults are, therefore, a prime indicator of past seismic activity, and faults with recent activity
are presumed to be the best candidates for future earthquakes. However, since slip is not always
accommodated by faults that intersect the surface along traces, and since the orientation of stress and
strain in the crust can shift, predicting the location of future earthquakes is complicated. Earthquakes
sometimes occur in areas with previously undetected faults or along faults previously thought inactive.

Local Faulting
No active faults are known to pass through the Project Site (ENGEO 2015). In addition, there are no
Alquist-Priolo Fault Zones in the immediate Project vicinity (USGS 2015). The nearest, known active
faults are the Greenville fault located approximately 3.8 miles to the northeast, and the Calaveras
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fault located approximately 5.7 miles to the southwest. These faults have estimated maximum
moment magnitudes (Mw) of 6.7 and 6.96, respectively. Many earthquakes of low magnitude occur
every year in the Bay Area region, mostly concentrated along the San Andreas, Hayward, and
Calaveras faults. The San Andreas and Hayward faults are located approximately 32.1 miles and 13.7
miles southwest of the Project Site, respectively.
Inactive bedrock thrust faults have been mapped along the southern boundary of the Northern Site;
north of the Northern Site parcel boundary; and along the Southern Site. However, these shears or
bedrock faults are not considered capable of producing an earthquake (ENGEO 2008).
A blind thrust fault system (blind thrust faults do not extend to the surface) associated with uplift of
Mount Diablo and the folding of rocks in the vicinity, is thought to exist beneath the Project Site, at
depths of approximately 3 to 4.5 miles, with depth increasing to the north beneath Mount Diablo.
There is no known historic seismicity that could be directly associated with the postulated Mount
Diablo blind thrust fault. The location of a possible earthquake on a buried blind thrust fault cannot
be easily predicted, but could presumably occur relatively close to the Project Site (ENGEO 2008).
There is an aggregated 63 percent probability of a 6.7 Mw or greater earthquake on an active Bay
Area fault over the next 30 years. The probability of a 6.7 Mw or greater earthquake on the Mount
Diablo Thrust, Greenville, and Calaveras faults are 1, 3, and 7 percent, respectively, over the next 30
years (ENGEO 2015).

Seismic Hazards
Potential seismic hazards resulting from a nearby moderate to major earthquake can generally be
classified as primary and secondary. The primary effect is ground rupture, also called surface
faulting. The common secondary seismic hazards include ground shaking, ground lurching, soil
liquefaction, and lateral spreading. These hazards are discussed individually.

Fault Rupture
Fault rupture is a seismic hazard that affects structures sited above an active fault. The hazard from
fault rupture is the movement of the ground surface along a fault during an earthquake. Typically,
this movement takes place during the short time of an earthquake but can also occur slowly over
many years in a process known as creep. Most structures and underground utilities cannot
accommodate the surface displacements of several inches to several feet commonly associated with
fault rupture or creep. As previously indicated, no active faults are known to pass through the
Project Site (ENGEO 2015). In addition, there are no Alquist-Priolo Fault Zones in the immediate
Project vicinity (USGS 2015).
Ground Shaking
The severity of ground shaking depends on several variables such as earthquake magnitude,
epicenter distance, local geology, thickness, and seismic wave-propagation properties of
unconsolidated materials, groundwater conditions, and topographic setting. Ground shaking
hazards are most pronounced in areas near faults or with unconsolidated alluvium.
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The most common type of damage from ground shaking is structural damage to buildings, which can
range from cosmetic cracks to total collapse. The overall level of structural damage from a nearby
large earthquake would likely be moderate to heavy, depending on the characteristics of the
earthquake, the type of ground, and the condition of the building. Besides damage to buildings,
strong ground shaking can cause severe damage from falling objects or broken utility lines. Fire and
explosions are also hazards associated with strong ground shaking.
While Richter magnitude provides a useful measure of comparison between earthquakes, the
moment magnitude is more widely used for scientific comparison, since it accounts for the actual
energy released by the earthquake. Actual damage is due to the propagation of seismic or ground
waves as a result of the earthquake, and the intensity of shaking is related to earthquake magnitude
and distance as well as to the condition of underlying materials. Loose and soft materials tend to
amplify long period vibrations, while hard rock can quickly attenuate them, causing little damage to
overlying structures. For this reason, the Modified Mercalli Intensity (MMI) Scale provides a useful
qualitative assessment of ground shaking. The MMI Scale is a 12-point scale of earthquake intensity
based on local effects experienced by people, structures, and earth materials. Each succeeding step
on the scale describes a progressively greater amount of damage at a given point of observation.
As previously indicated, there is an aggregated 63 percent probability of a 6.7 Mw or greater
earthquake on an active Bay Area fault over the next 30 years (ENGEO 2015). According to analysis
contained in the County of Contra Costa General Plan, “areas underlain by weakly consolidated
sedimentary rocks (e.g. Pinole Ridge, the Tassajara Area, Alamo) are considered to possess a
moderately low to moderate damage susceptibility” (Contra Costa County 2005).

Ground Failure
Ground failure includes liquefaction and the liquefaction-induced phenomena of lateral spreading,
and lurching.
Liquefaction is a process by which sediments below the water table temporarily lose strength during
an earthquake and behave as a viscous liquid rather than a solid. Liquefaction is restricted to certain
geologic and hydrologic environments, primarily recently deposited sand and silt in areas with high
groundwater levels. The process of liquefaction involves seismic waves passing through saturated
granular layers, distorting the granular structure, and causing the soil to densify.
Liquefaction can cause the soil beneath a structure to lose strength, which may result in the loss of
foundation-bearing capacity and which could cause a structure to settle or tip. Liquefaction can also
result in the settlement of large areas because of the densification of the liquefied deposit. Where
structures are located within liquefied deposits, the liquefaction can result in the structure to rise as a
result of buoyancy. The 2009 Geotechnical Exploration prepared for the entire Project Site concluded
that, based on existing subsurface information and experience in the Project vicinity, the potential for
liquefaction for the entire Project Site is likely to be low. The 2015 Preliminary Geotechnical Report
concluded that the potential liquefaction on the Northern Site is moderate to nominal.
Lateral spreading is lateral ground movement, with some vertical component, as a result of
liquefaction. In effect, the soil rides on top of the liquefied layer. Lateral spreading can occur on
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relatively flat sites with slopes less than 2 percent, under certain circumstances, and can cause
ground cracking and settlement. The potential for lateral spreading within the Northern Site is
considered low (ENGEO 2015).
Lurching is the movement of the ground surface toward an open face when the soil liquefies. An
open face could be a graded slope, stream bank, canal face, gully, or other similar feature. The risk
of ground lurching within the Northern Site is considered low (ENGEO 2015).

Landslides and Slope Failure
Landslides and other forms of slope failure form in response to the long-term geologic cycle of uplift,
mass wasting, and disturbance of slopes. Mass wasting refers to a variety of erosional processes
from gradual downhill soil creep to mudslides, debris flows, landslides, and rock fall. These
processes are commonly triggered by intense precipitation. Seismic activity can also trigger
landslides and rockfalls.
Often, various forms of mass wasting are grouped together as landslides, which are generally used to
describe the downhill movement of rock and soil. Geologists classify landslides into several different
types that reflect differences in the type of material and type of movement. The four most common
types of landslides are translational, rotational, earth flow, and rock fall. Debris flows and earth
flows are another type of landslide that are characterized by soil and rock particles in suspension
with water and which often move with considerable speed. Debris flows often refer to flows that
contain coarser soil and rock materials while earth flows frequently refer to slides that are
predominantly finer materials. Mudslide is a term that appears in non-technical literature to
describe a variety of shallow, rapidly moving earth flows.
Relative to the Project vicinity, “. . . the older, coarser, and well-drained materials tend to be stable
during earthquakes, while younger, fine-grained and water saturated deposits tend to be less stable.
Colluvium is often marginally stable to unstable. A disproportionate share of landslides originate in
colluvium” (County of Contra Costa 2005). The Project Site is located within an area containing
deposits of colluvium.
The 2015 ENGEO report indicates that six landslides have been mapped within or immediately
adjacent to the Residential Development Area (Exhibit 3.6-1); therefore, the potential for landsliding
on-site exists. Several explored landslides were found to be at least 30 to 40 feet thick and to consist
of earthflow and earthflow complexes, bedrock slumps, and transitional landslides.

Expansive Soils
Expansive soils shrink and swell as a result of seasonal fluctuation in moisture content, which can
cause heaving and cracking of slabs-on-grade, pavements, and structures founded on shallow
foundations. Building damage due to volume changes associated with expansive soils can be
reduced through proper design.
The clayey soils, claystone units, and tuffs within the bedrock in the Project vicinity have moderate to
high plasticity and moderate to critically high expansion potential.
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3.6.2 - Regulatory Framework
Federal
National Earthquake Hazards Reduction Program
The National Earthquake Hazards Reduction Program (NEHRP) was established by the U.S. Congress
when it passed the Earthquake Hazards Reduction Act of 1977, Public Law 95–124. In establishing
the NEHRP, Congress recognized that earthquake-related losses could be reduced through improved
design and construction methods and practices, land use controls and redevelopment, prediction
techniques and early warning systems, coordinated emergency preparedness plans, and public
education and involvement programs. The four basic goals remain unchanged:
• Develop effective practices and policies for earthquake loss reduction and accelerate their

implementation.
• Improve techniques for reducing earthquake vulnerabilities of facilities and systems.
• Improve earthquake hazards identification and risk assessment methods, and their use.
• Improve the understanding of earthquakes and their effects.

Several key federal agencies contribute to earthquake mitigation efforts. There are four primary
NEHRP agencies:
•
•
•
•

National Institute of Standards and Technology of the Department of Commerce
National Science Foundation
United States Geological Survey (USGS) of the Department of the Interior
Federal Emergency Management Agency (FEMA) of the Department of Homeland Security

Implementation of NEHRP priorities is accomplished primarily through original research,
publications, and recommendations to assist and guide state, regional, and local agencies in the
development of plans and policies to promote safety and emergency planning.

State
California Building Code
The 2012 International Building Code is published by the International Conference of Building
Officials, and is the widely adopted model building code in the United States. The 2013 California
Building Code is another name for the body of regulations known as the California Code of
Regulations, Title 24, Part 2, which is a portion of the California Building Standards Code. The
California Building Code incorporates by reference the International Building Code requirements
with necessary California amendments. Title 24 is assigned to the California Building Standards
Commission, which, by law, is responsible for coordinating all building standards. Under state law, all
building standards must be centralized in Title 24 or they are not enforceable.
Compliance with the 2013 California Building Code requires that (with very limited exceptions)
structures for human occupancy be designed and constructed to resist the effects of earthquake
motions. The Seismic Design Category for a structure is determined in accordance with either;
3.6-6
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California Building Code Section 1613—Earthquake Loads: or, American Society of Civil Engineers
Standard No. 7-05, Minimum Design Loads for Buildings and Other Structures. In brief, based on the
engineering properties and soil-type of soils at a proposed site, the site is assigned a Site Class
ranging from A to F. The Site Class is then combined with Spectral Response (ground acceleration
induced by earthquake) information for the location to arrive at a Seismic Design Category ranging
from A to D, of which D represents the most severe conditions. The classification of a specific site
and related calculations must be determined by a qualified person and are site-specific.

Alquist-Priolo Earthquake Fault Zoning Act
In response to the severe fault rupture damage of structures by the 1971 San Fernando earthquake,
the State of California enacted the Alquist-Priolo Earthquake Fault Zoning Act in 1972. This act required
the State Geologist to delineate Earthquake Fault Zones along known active faults that have a relatively
high potential for ground rupture. Faults that are zoned under the Alquist-Priolo Act must meet the
strict definition of being “sufficiently active” and “well-defined” for inclusion as an Earthquake Fault
Zone. The Earthquake Fault Zones are revised periodically, and they extend 200 to 500 feet on either
side of identified fault traces. No structures for human occupancy may be built across an identified
active fault trace. An area of 50 feet on either side of an active fault trace is assumed to be underlain
by the fault, unless proven otherwise. Proposed construction in an Earthquake Fault Zone is permitted
only following the completion of a fault location report prepared by a California Registered Geologist.
Seismic Hazards Mapping Act
In 1990, following the 1989 Loma Prieta earthquake, the California Legislature enacted the Seismic
Hazards Mapping Act to protect the public from the effects of strong ground shaking, liquefaction,
landslides and other seismic hazards. The Seismic Hazards Mapping Act established a statewide
mapping program to identify areas subject to violent shaking and ground failure; the program is
intended to assist cities and counties in protecting public health and safety. The Seismic Hazards
Mapping Act requires the State Geologist to delineate various seismic hazard zones and requires
cities, counties, and other local permitting agencies to regulate certain development projects within
these zones. As a result, the CGS is mapping Seismic Hazards Mapping Act Zones and has completed
seismic hazard mapping for the portions of California most susceptible to liquefaction, ground
shaking, and landslides, primarily the San Francisco Bay Area and Los Angeles basin.
Beverly Act
The Beverly Act of 1979 enabled the use of Geologic Hazard Abatement Districts (GHADs) as a
financial mechanism for reducing hillslope hazards. The Act provides for the formation of local
assessment districts for the purpose of prevention, mitigation, abatement, or control of geologic
hazards within the GHAD boundaries including, among other things, mitigation or abating landslides
and erosion hazards that could directly affect properties within the GHAD boundary. The Act broadly
defines geologic hazards as actual or threatened landslide, land subsidence, soil erosion, earthquake,
or any other natural or unnatural movement of land or earth (Olshansky 1986).
The existing Wendt Ranch GHAD encompasses the Wendt Ranch, Alamo Creek, and Monterosso
developments, located directly west of the Southern Site. The existing Blackhawk GHAD
encompasses the Blackhawk development located west of the Northern Site.
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Local
County of Contra Costa
General Plan

The County of Contra Costa set forth the following goals and policies that are relevant to geology,
soils, and seismicity:
Safety Element

• Goal 10-A: To protect human life and reduce the potential for serious injuries from

•
•

•
•
•

•
•

•

•

•

•
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earthquakes; and to reduce the risks of property losses from seismic disturbances which could
have severe economic and social consequences for the County as a whole.
Goal 10-B: To reduce to a practical minimum injuries and health risks resulting from the
effects of earthquake ground shaking on structures, facilities and utilities.
Goal 10-D: To reduce to a practical minimum the potential for life loss, injury and economic loss
due to liquefaction-induced ground failure, levee failure, large lateral land movements toward
bodies of water, and consequent flooding; and to mitigate the lesser consequences of
liquefaction.
Policy 10-2: Significant land use decisions (General Plan amendment, rezoning, etc.) shall be
based on a thorough evaluation of geologic-seismic and soils conditions and risk.
Policy 10-3: Because the region is seismically active, structures for human occupancy shall be
designed to perform satisfactorily under earthquake conditions.
Policy 10-6: Structures for human occupancy, and structures and facilities whose loss would
substantially affect the public safety or the provision of needed services, shall not be erected
in areas where there is a high risk of severe damage in the event of an earthquake.
Policy 10-8: Ground conditions shall be a primary consideration in the selection of land use
and in the design of development projects.
Policy 10-13: In areas where active or inactive earthquake faults have been identified, the
location and/or design of any proposed buildings, facilities, or other development shall be
modified to mitigate possible danger from fault rupture or creep.
Policy 10-14: Preparation of a geologic report shall be required as a prerequisite before
authorization of public capital expenditures or private development projects in areas of known
or suspected faulting.
Policy 10-18: This General Plan shall discourage urban or suburban development in areas
susceptible to high liquefaction dangers and where appropriate subject to the policies in 1020 below, unless satisfactory mitigation measures can be provided, while recognizing that
there are low intensity uses such as water-related recreation and agricultural uses that are
appropriate in such areas.
Policy 10-20: Any structures permitted in areas of high liquefaction danger shall be sited,
designed and constructed to minimize the dangers from damage due to earthquake-induced
liquefaction.
Policy 10-21: Approvals to allow the construction of public and private development projects
in areas of high liquefaction potential shall be contingent on geologic and engineering studies
which define and delineate potentially hazardous geologic and/or soils conditions,
recommend means of mitigating these adverse conditions; and on proper implementation of
the mitigation measures.
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• Goal 10-E: To minimize the risk of loss of life or injury due to landslides, both ordinary and
•
•
•

•

•
•

seismically induced.
Policy 10-22: Slope stability shall be a primary consideration in the ability of land to be
developed or designated for urban uses.
Policy 10-23: Slope stability shall be given careful scrutiny in the design of developments and
structures, and in the adoption of conditions of approval and required mitigation measures.
Policy 10-24: Proposed extensions of urban or suburban land uses into areas characterized by
slopes over 15 percent and/or generally unstable land shall be evaluated with regard to the
safety hazard prior to the issuance of any discretionary approvals. Development on the very
steep open hillsides and significant ridgelines throughout the County shall be restricted, and
hillsides with a grade of 26 percent or greater shall be protected through implementing zoning
measures and other appropriate actions.
Policy 10-26: Approvals of public and private development projects in areas subject to slope
failures shall be contingent on geologic and engineering studies which define and delineate
potentially hazardous conditions and recommend adequate mitigation.
Policy 10-28: Generally, residential density shall decrease as slope increases, especially above
a 15 percent slope.
Policy 10-29: Significant very steep hillsides shall be considered unsuitable for types of
development which require extensive grading or other land disturbance.

Ordinance Code

Contra Costa County Ordinance Code Chapter 74-2.002 adopts the 2013 California Building Code
(CBC), with amendments, as the County’s Building Code. As such, all new construction within the
County is required to adhere to its seismic safety standards. The County of Contra Costa Department
of Conservation and Development is responsible for the administration and enforcement of the CBC.
Ordinance Code Division 716 contains the County’s grading ordinance, which sets forth regulations
for control of excavation, grading, earthwork construction, including fills or embankments and
related work. Division 716-4.202 requires that a grading permit be obtained for property on which a
subdivision is proposed, such as the Project, and that such a permit shall not be issued until
reviewed by the Public Works Department for compliance with the requirements of Title 9,
Subdivisions. As indicated in Title 9, Section 94-4.420, Soil Report, a preliminary soil investigation
report is required and must be reviewed by a building inspector or designated representative. If the
report is deemed complete in that the recommended action and procedures contained in the report
are likely to prevent damage, the recommended actions and procedures contained in the report shall
become a condition of approval and shall be incorporated in the development of the subdivision.

3.6.3 - Methodology
FCS relied upon the information contained in the Preliminary Geotechnical Report prepared by
ENGEO dated February 26, 2015, which is provided in Appendix E, as the basis for evaluating
geologic, soil, and seismicity impacts related to development proposed on the Northern Site.
Information from the previously prepared Geotechnical Exploration prepared by ENGEO, dated May
28, 2009, was also used as needed for information regarding the entire Project Site. The purpose of
the Preliminary Geotechnical Report was to assess the potential geotechnical concerns associated
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with the proposed development on the Northern Site. ENGEO conducted a field exploration with
drilling, coring, and laboratory testing of subsurface materials, and Cone Penetration Tests (CPTs) of
subsurface materials. Soil samples were laboratory tested to determine engineering properties.
ENGEO also reviewed published geologic literature and previous ENGEO geotechnical reports
regarding the geological and geotechnical characteristics of the Project Site and vicinity.
FCS obtained additional information from sources including the Contra Costa County General Plan,
the California Department of Conservation, and the United States Department of Agriculture Natural
Resources Conservation Service Web Soil Survey.

3.6.4 ‐ Thresholds of Significance
According to Appendix G, Environmental Checklist, of the CEQA Guidelines, geology, soils, and
seismicity impacts resulting from the implementation of the Project would be considered significant
if the Project would:
a) 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. (Refer to Section 7, Effects Found not to be Significant.)
ii. Strong seismic ground shaking?
iii. Seismic‐related ground failure, including liquefaction?
iv. Landslides?
b) Result in substantial soil erosion or the loss of topsoil?
c) 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?
d) Be located on expansive soil, as defined in Table 18‐1‐B of the Uniform Building Code
(1994), creating substantial risks to life or property?
e) 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? (Refer to Section 7, Effects Found not to be Significant.)

3.6.5 ‐ Project Impacts and Mitigation Measures
This section discusses potential environmental impacts associated with the development and
operation of the Project and provides feasible mitigation measures where appropriate. As described
in Section 2 of this R‐DEIR, a Memorandum of Understanding (MOU) is currently being considered to
preserve certain land in the county for agriculture and open space, wetlands, or parks. The effect of
the MOU would be to continue existing policy, and the MOU would not result in a substantial
adverse change to existing conditions with respect to geology, soils and seismicity. The range of
actions to be considered pursuant to the MOU were it to be adopted would include promoting
3.6‐12
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agriculture through the purchase of land or easements from willing sellers, through continuing the
Williamson Act program and its related tax benefits, as well as through technical support to better
manage weeds and water. To the extent that any specific projects that could be considered for
funding pursuant to the MOU—such as land conservation, weed management, or groundwater
improvements—could have adverse environmental effects, such projects would be subject to
separate project‐level CEQA review as proposed actions are defined and funding for them is
identified. As the precise location and scope of such projects is not known at this time, further
consideration of potential impacts would be speculative.

Seismic Hazards
Impact GEO‐1:

The Project may expose people or structures to potential substantial adverse
effects involving seismic hazards.

Impact Analysis
This impact assesses the potential for the Project to expose people or structures to potential
substantial adverse effects involving seismic hazards.
Fault Rupture

No known active faults have been mapped on the Project Site. The 2015 Preliminary Geotechnical
Report concluded that fault‐related ground rupture is unlikely on the Northern Site. The 2009
Geotechnical Exploration indicated that the potential for ground rupture is considered low for the
entire Project Site. Impacts would be less than significant for the entire Project Site.
Strong Ground Shaking

The region in which the Project Site is located is considered seismically active. Small earthquakes
occur within the region every year, and large earthquakes have occurred and are expected to occur
in the future. Based on the proximity of the Project Site to known active seismic sources, it should
be expected that the Project Site will experience moderately strong to strong seismic ground shaking
during the Project’s lifetime.
To mitigate the ground shaking effects, all structures shall be designed using sound engineering
judgment and the latest California Building Code (CBC) requirements as a minimum. At the time of
the writing of this R‐DEIR, a design‐level geotechnical report for the Project was not available, which
is typical given the stage of entitlements for the Project. Such a report, which would be required
pursuant to applicable Code provisions and other requirements, would provide recommendations on
the appropriate level of soil engineering and building design necessary to minimize ground‐shaking
hazards. Accordingly, Mitigation Measure GEO‐1 is proposed requiring the applicant to submit such
a study to Contra Costa County for review and approval. The implementation of this mitigation
measure would ensure that impacts related to strong ground shaking hazards would be less than
significant.
Ground Failure and Liquefaction

The 2009 Geotechnical Exploration prepared for the entire Project Site concluded that, based on
existing subsurface information and experience in the Project Site and vicinity, the potential for
liquefaction for the entire Project Site is likely to be low. The 2015 Preliminary Geotechnical Report
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also concluded that potential liquefaction on the Northern Site is moderate to nominal.
Nonetheless, both reports recommended that the potential for liquefaction be further explored and
addressed during a design-level geotechnical report. Implementation of Mitigation Measure (MM)
GEO-1 would include the consideration of liquefaction potential in site design plans, and would
ensure that impacts would be less than significant. The 2015 Preliminary Geotechnical Report also
indicated that the risk of ground lurching, which is the result of the ground surface’s rolling motion
during an earthquake, on the Northern Site is low. Ground lurching can cause surface cracks to form,
and the potential for such cracks is considered greater at contacts between deep alluvium and
bedrock such as those at the margins of valley flood plains. Although the risk is low, the 2015 report
recommended that the implementation of typical corrective measures would further ensure that
hazards are nominal. Implementation of MM GEO-1 would include the consideration of ground
lurching potential, and would provide appropriate corrective measures to be implemented in the site
design and construction. With the implementation of MM GEO-1, impacts would be less than
significant.
Landslides

Both the 2009 and 2015 geotechnical reports indicate that numerous landslides have been mapped
within or immediately adjacent to the Project Site (Exhibit 3.6-1). Seismic ground shaking can trigger
deformation of high graded slopes or unstable natural hillsides. Existing landslide deposits within
any proposed grading envelope should be mitigated by corrective grading. In general, corrective
grading should completely remove unstable soils down to in-place bedrock within the envelope of
proposed improvements. Site-specific corrective action would be recommended in the design-level
geotechnical report required by MM GEO-1. The expected area of potential grading disturbance, as
shown on Exhibit 2-4, includes areas that have been identified for corrective grading activities
related to potential and existing landslide areas. With the implementation of identified mitigation,
impacts would be less than significant.

Level of Significance Before Mitigation
Potentially significant impact.
Mitigation Measures
MM GEO-1
Prior to issuance of a grading permit, the Project Applicant shall submit a designlevel Geotechnical Investigation to Contra Costa County for review and approval of
the County Peer Review Geologist. The investigation shall be prepared by a qualified
engineer and identify grading and building practices necessary to achieve
compliance with the latest adopted edition of the California Building Standards
Code’s geologic, soils, and seismic requirements. The investigation shall address but
not be limited to necessary remediation of all on-site landslides and potential
landslide areas. The measures identified in the approved report shall be
incorporated into the Project plans.
Level of Significance After Mitigation
Less than significant impact.
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Erosion
Impact GEO-2:

The Project may result in substantial soil erosion or the loss of topsoil.

Impact Analysis
The Project would involve the construction of 125 single-family units and related infrastructure, two
staging areas, a trail, updates to the adjacent school parking lot, and detention basin and sewer
pump station on the Northern Site. In addition, approximately 1.18 acres of area would be disturbed
to create wetlands on the Southern Site in accordance with Mitigation Measure BIO-3. Exhibit 3.6-2
illustrates the preliminary grading and drainage plan for the Northern Site. Exhibit 2-9 illustrates
grading impact areas. Exhibit 2-14 illustrates proposed cut and fill depths ranging up to 40 feet of
cut and 20 feet of fill.
Soils would be balanced on-site. When large volumes of cut and fill are proposed, primary concerns
include the potential alterations of natural landforms, as well as the potential disturbance of drainage
patterns. Specifically, Project-related grading could result in erosion and sedimentation. The
accumulation of sediment could result in the blockage of flows, potentially causing increased localized
ponding or flooding. However, the developer would be required to obtain a National Pollutant
Discharge Elimination System (NPDES) permit issued by the Regional Water Quality Control Board.
To address construction-related discharges, the developer will be required to prepare and implement a
Storm Water Pollution Prevention Plan (SWPPP), including Best Management Practices (BMPs), which
would include measures to control erosion and sediment. Erosion control BMPs would be
implemented to ensure that sediment is confined to the construction area and not transported off-site.
Refer to Section 3.8, Hydrology and Water Quality for further discussion.
In addition, the 2015 Preliminary Geotechnical Report recommends revegetation, and concrete or
asphalt lined drainage facilities on slopes graded steeper than 3:1 (horizontal:vertical) and on slopes
greater than 30 feet in height. The drainage facilities would intercept and divert surface water runoff
from slopes, reduce runoff velocities, water infiltration, and sloughing or erosion of the slope surfaces.
As illustrated in Exhibit 3.6-1, consistent with this recommendation, a concrete v-ditch would be
located at the toe of the northern-most graded slopes, along the rear yards of the outermost
residential lots to collect stormwater from the surrounding hillsides. The v-ditch would direct
stormwater and any erosion to the on-site detention basin. Compliance with County Code would
require appropriate erosion control planning in the form of a stormwater control plan.
The 2015 report also recommended that tops of fill or cut slopes be graded in such a way as to prevent
water from flowing freely down slopes and that prior to halting grading activities due to heavy rain, a
positive gradient away from existing fill or cut slopes should be provided to carry the surface runoff
away from the slopes to areas where erosion can be controlled. Such procedures would be outlined in
the design-level geotechnical investigation and implemented as required by MM GEO-1.
In summary, through the implementation of the Project’s NPDES permit, SWPPP and BMPs, as well
as the recommended measures set forth in the design-level geotechnical investigation required
under MM GEO-1, impacts from erosion would be less than significant.
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Level of Significance Before Mitigation
Potentially significant impact.
Mitigation Measures
Implement Mitigation Measure GEO-1.
Level of Significance After Mitigation
Less than significant impact.

Unstable Geologic Units and Soils
Impact GEO-3:

The Project may be located on an unstable geologic unit or soil.

Impact Analysis
The 2015 Preliminary Geotechnical Report indicated that the Residential Development Area on the
Northern Site is feasible from a geotechnical standpoint, provided that appropriate mitigation of
geologic hazards and design considerations are incorporated into plans and implemented during
construction. Potential unstable geologic conditions related to lateral spreading and liquefaction are
addressed under Impact GEO-1, above.
Concerning landsliding, the 2015 report indicated that slope stability is a significant project design
consideration for hillside projects in the Tassajara Valley. This is consistent with General Plan Policy
10-22, which requires slope stability to be a primary consideration in the ability of land to be
developed. Slope stability hazards are typically addressed through commonly used hillside grading
procedures such as removing landslide debris, replacing landslides with engineered fill, and
providing toe buttresses, debris benches, and setback areas. The 2015 report recommended that
detailed site-specific slope stability analyses should be performed during review of the final grading
plans. As required by Section 94-4.420, Soil Report, of the Ordinance Code, a soil report must be
submitted and approved by the County ensuring that soil remediation actions are likely to prevent
damage to on-site structures and that such actions and procedures contained in the report shall
become conditions of approval and shall be incorporated into development of the subdivision. This
is consistent with General Plan Policy 10-26, which requires geologic studies to delineate potentially
hazardous conditions and the recommendation of adequate mitigation; and Policy 10-24, which
requires urban land uses on slopes over 15 percent to be evaluated for safety hazards prior to
issuance of discretionary approvals.1
Conformance with these regulatory requirements would ensure that details investigation of on-site
landslide areas would be performed and the recommended remediation actions be incorporated
into and implemented with the Project. Detailed information on the location, extent, and depth of
any required landslide remediation would be provided on the Project’s corrective grading plans
when final grading plans are available for review. Implementation of MM GEO-1 would ensure that
such recommendations are implemented. In addition, as identified in Section 2.0, Project
Description, approximately 10.3 acres of landslide mitigation area has been identified, and the
1

General Plan Policy 10-24 also indicates that hillsides with a grade of 26 percent or greater shall be protected through implementing
zoning measures and other appropriate actions. No such zoning restricting hillside development has been applied to the Project
Site and less than 0.82 acre of the Residential Development Area is located on slopes exceeding 26 percent slope. Those areas,
consisting of only three residential lots, would be graded to appropriately reduce slope.
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disturbance of this area as part of the future corrective grading plans has been accounted for
throughout this R-DEIR. As such, through the implementation of MM GEO-1, Ordinance Code
compliance, conditions of approval, and Project design, potential impacts from on-site landslides
would be appropriately reduced to less than significant.
The Project applicant anticipates establishing a GHAD2 to provide for long-term monitoring and
maintenance of open-space slopes, in-tract slopes, drainages, stormwater detention and treatment
improvements, and other improvements as appropriate and permitted under applicable law, and to
respond to slope maintenance issues in a timely and efficient manner. A further description of the
role of the GHAD is discussed below. It is anticipated that all of the Northern Site (155 acres) would
be included within the GHAD boundaries, but that none of the Southern Site would be included
within the GHAD boundaries.
As part of the formation of a GHAD, a “Plan of Control” must be prepared that describes the geologic
hazards and includes a plan for the prevention, mitigation, abatement, or control of the identified
hazards. This Plan of Control must be prepared by a Certified Engineering Geologist and adopted by
the legislative body forming the GHAD (along with other relevant resolutions) that would set forth
the activities to be undertaken by the GHAD. The Plan of Control would also include GHAD
responsibilities outlined in any other relevant documents, as may be prepared, such as a Resource
Management Plan, Conditions of Approval, and/or Covenants, Conditions and Restrictions (CC&Rs).
To the extent the GHAD took title to any lands within the Project Site, it would assume specified
responsibilities in connection with these areas as set forth in the Plan of Control. These may include,
without limitation, the monitoring and maintenance of facilities that enhance site stability, such as
drainage facilities and associated improvements. They can also include funding of monitoring and
maintenance of biotic resources (to the extent required to abate geologic hazards), as required and
consistent with the Plan of Control and so long as otherwise permitted under applicable law and as
approved by the resource agencies, within GHAD-owned parcels. Any land owned by the GHAD
would be subject to applicable deed restrictions to ensure the protection of identified biological
resources, and also would be subject to applicable easement(s) granted to EBRPD to ensure public
access to the future trail within the Northern Preservation Area.
With the implementation of MM GEO-1 and the GHAD, impacts related to potentially unstable
geologic conditions would be reduced to less than significant.

Level of Significance Before Mitigation
Potentially significant impact.
Mitigation Measures
Implement Mitigation Measure GEO-1.
Level of Significance After Mitigation
Less than significant impact.

2

It is anticipated that the Project would seek to annex into the nearby established Wendt Ranch GHAD, rather than establish a new GHAD.
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Expansive Soils
Impact GEO-4:

The Project may be exposed to hazards associated with expansive soils.

Impact Analysis
The clayey soils, claystone units, and tuffs within the bedrock in the Project region have moderate to
high plasticity, and moderate to critically high expansion potential. Successful construction on
expansive soils requires special attention during construction. It is imperative that exposed soils be
kept moist by watering for several days before placement of concrete. It is extremely difficult to
remoisturize clayey soils without excavation, moisture conditioning, and recompaction. The
expansive nature of the native soil and bedrock on the Project Site is a significant geotechnical
consideration; however, it can be mitigated through careful and effective building and design
practices that would be included in the design-level geotechnical report. As such, implementation of
MM GEO-1 would ensure that expansive soil conditions are abated, after which impacts would be
less than significant.
Level of Significance Before Mitigation
Potentially significant impact.
Mitigation Measures
Implement Mitigation Measure GEO-1.
Level of Significance After Mitigation
Less than significant impact.
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Exhibit 3.6-2
Preliminary Grading and Drainage Plan
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