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4.7 GEOLOGIC HAZARDS 

This section identifies the geologic processes present in and around the project site and analyzes 
the impacts of the project on the geologic hazards and identifies mitigation measures to reduce 
potential impacts.  Information contained in this section is based primarily on previous site-
specific reports including a report prepared by GeoDynamics, “Report of Geotechnical Input for 
EIR, Las Varas Ranch” (2008), and several reports prepared by Earth Systems, including “On-
Site Septic System Feasibility Report for Las Varas Ranch Parcels 1, 2, 3, and 7” (2005), 
“Engineering Geology and Geotechnical Engineering Report for Las Varas Ranch Parcel 7” 
(2005), and “Update of Geotechnical Report and Response to Geotechnical Review for Las Varas 
Ranch Parcel 7” (2009).  In addition, information contained in the EIR for the Santa Barbara 
Ranch project and Draft EIR for the Paradiso Del Mare Ocean and Inland Estates project was 
utilized for regional geologic information given their proximity to the site.  Geologic maps and 
soils maps in Planning and Development’s mapping division were also consulted for applicable 
information regarding the site’s geology.   

4.7.1 EXISTING CONDITIONS 

4.7.1.1 Regional and Site Geology, Faults, and Seismicity 

Santa Barbara County is situated to the southwest of the San Andreas Fault, which is the 
primary structural boundary between the Pacific and North American tectonic plates.  As the 
Pacific Plate moves towards the northwest at a rate of 45 millimeters/year, it collides with and 
slides laterally past the North American Plate.  Both compressional and lateral forces are created 
in the “Big Bend” of the plate boundary zone where the San Andreas Fault deviates to the west 
from its predominant northwest trend, creating the Transverse Ranges.  Their orientation along 
an east-west axis as opposed to the general southeast-northwest trend of most California ranges 
results from this bend in the fault.  The Santa Ynez Mountains and northern Channel Islands 
form the westernmost part of the Transverse Ranges and are actively rising as a result of the 
ongoing oblique plate collision process.   

Numerous east-west trending folds and reverse faults indicative of ongoing north-south 
compression of the crust characterize the region.  Uplift of the Santa Ynez Mountains and the 
coastal terraces and the effects of erosion have largely shaped topographic landform and 
drainage development in the area.  Sedimentary rocks of Cretaceous to Eocene age have been 
uplifted and eroded, creating the steep-sided ridges on the southern flank of the Santa Ynez 
Mountains.    On the coastal plain, these bedrock units are overlain by relatively flat-lying 
sediments and soils of Pleistocene through Holocene (recent) age.  These sediments and soils 
have not been folded and offset by faults, indicating no recent fault activity.  The combined 
forces of repeated large sea level changes (400 feet) in the past 1.8 million years (Quaternary 
period) and tectonic uplift of the coastal plain have resulted in uplifted marine terraces 
characterizing much of the Gaviota Coast.  This marine terrace has been dated at approximately 
45,000 years before present. 

The general geology of the coastal mesa consists of a thin layer of Quaternary marine and 
nonmarine terrace deposits overlying Tertiary sedimentary rocks.  The inland hills are 
comprised of Tertiary bedrock formations (Dibblee, 1966).   
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The bedrock in the project area is composed primarily of Miocene age Rincon Shale (Tr) and 
Vaqueros Shale (Tvq), with Monterey Shales exposed in the sea cliffs.  The Rincon formation 
forms the first foothills just north of Highway 101.  Within the project site, the east-west 
trending Dos Pueblos Fault marks the general transition from the clay Rincon shales on the 
south to the sandstone and siltstone Vaqueros formation on the north.   

Older alluvium (Qoa) forms the surficial strata over most of the terrace mesas.  It consists of 
marine and nonmarine terrace deposits (Dibblee, 1966; 1987a, b).  Younger Alluvium (Qa) is 
common along the creeks and drainages, including Gato and Las Varas creeks within the 
project site.  Landslide deposits (Qls) are found locally in the vicinity of the Dos Pueblos Fault 
within both the Rincon and Vaqueros formations.  Beach sands (Qs) are found near the mouths 
of the creeks and along the sea cliffs.  Finally, artificial fill is likely found within the agricultural 
areas as a result of cut and fill operations to level ground for row crops and roads.  Geologic 
features of the project site are shown in Figure 4.7-1 below. 

The Dos Pueblos Fault which crosses the project site north of U.S. Highway 101 and is 
approximately five miles in total lengh, is a steeply dipping, north side up fault which elevated 
the marine terrace along the coast.  The Santa Barbara County Seismic Safety and Safety 
Element (SBCSSSE) and State consider this fault inactive.  According to a United States 
Geological Survey publication (USGS, 1987), the time of the last known surface displacement on 
this fault is estimated at the early Pliocene epoch (5 million years ago).  The Santa Ynez Fault, 
listed as active in the SBCSSSE, lies several miles to the north of the project site.  Fault 
movement in the project vicinity has resulted in Vaqueros formation sandstones juxtaposed 
with Rincon formation clay shales.  At this interface, the sheared units have demonstrated a 
relatively low resistance to erosion.  This has resulted in narrow erosional gullies on the east 
and west ridge flanks where the fault crosses the project site (Earth Systems, 2005).  Regional 
onshore faults that may cause seismic shaking in the project area during an earthquake include 
the San Andreas Fault (52 miles northeast of the project site), and the Santa Ynez Fault and 
Santa Ynez River Fault (10 miles north of the project site).  The offshore Pitas Point/North 
Channel and Red Mountain faults (5 and 16 miles from the site, respectively) are considered 
active.  A slip on these faults may cause seismic shaking at the project site (Foxall et al, 1995).  
Finally, the Oak Ridge Fault and the Channel Islands thrust pose significant offshore seismic 
sources (Shaw and Suppe, 1994; Sorlein et al, 2000). 

The project site, like any other site in the region, is subject to relatively severe groundshaking in 
the event of a maximum earthquake on a nearby fault.  Data from a 1996 assessment of the 
statewide probabilistic seismic hazards conducted by the U.S. Geological Survey and California 
Division of Mines and Geology has been used to produce a statewide mapping of peak 
horizontal surface accelerations resulting from the design level earthquake (Petersen et al, 1999).  
This effort recognizes effects of local surface conditions.  The subject site is located within a zone 
indicated as having a predicted peak horizontal acceleration potential of 40-50% g (0.4 -0.5 g).  
The 1996 study also identified the project area as being located within a zone having predicted 
earthquake magnitudes of 6.5 to 7.0.   

4.7.1.2 Topography, Slopes, and Erosion Potential 

The project site is located on the southern flank of the Santa Ynez Mountains, in the western 
portion of the Transverse Ranges.  The project site topography is characterized by a level to  
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gently sloping marine terrace on the south side of U.S. Highway 101 to more steeply sloped 
terrain composed of a series of ridgelines and intervening drainages north of U.S. Highway 101 
(see Figure 4.7-2).  Slopes on the south side of the highway range from 1 to less than 10% on the 
marine terrace to near vertical along the sea cliffs and incised creek banks.  Slopes on the north 
side of the highway range from less than 5% in the valley bottoms and ridge tops to greater 
than 50% in the intervening hillsides.  The bedrock of the marine terrace is composed of 
Miocene aged Rincon and Monterey shales.  This bedrock was subsequently capped by younger 
sediment deposits eroded from the inland hillsides.  Uplifting of the marine terrace and wave 
erosion has resulted in the coastal bluff and relatively flat terrace that is characteristic of central 
and southern coastal California, and which forms the southern portion of the project site.   

The younger terrace deposits are less consolidated and more prone to erosion than the 
underlying bedrock.  Stream erosion originating in the upper portions of the Santa Ynez 
Mountains above the project site has dissected the marine terrace and upland area to create the 
current pattern of a series of isolated ridgelines and intervening drainages that characterize 
most of the project site.  The gently sloping marine terrace has been cut by Gato and Las Varas 
creeks, as well as several smaller drainages crossing the site in a north-south direction.   Past 
clearing of the land for agriculture, houses, and grazing has caused erosion and gullying of 
several areas within these drainages.  Shoreline erosion has formed steep cliffs along the 
southern property boundary, except where some of the creeks have created channels to the 
ocean.   Slopes of less than 5% are considered to have a low potential for erosion.  Thus, with the 
exception of the creek banks and sea cliffs, erosion potential on the south side of U.S. Highway 
101 is low.  Slopes of 5 to 10% are considered to have moderate erosion potential and slopes 
between 10 and 15% are considered to have a high potential for erosion.  Slopes greater than 
15% are considered to have a very high erosion potential.  Thus, there is a moderate to high 
potential for erosion to occur in project areas north of the highway.  Erosion potential is 
typically affected by many factors, including vegetation cover, exposure to erosive forces (wind 
and water), topsoil development, bedrock type and inclination, drainage, and land use.   

Coastal bluff retreat is an ongoing natural process that cannot be halted.  Thus, it must be 
considered when siting future development along the coast.  The rate of cliff erosion is non-
uniform because the composition and orientation of cliff materials is variable, and because wave 
energy and surface runoff varies along the coast.  Bluff retreat is episodic, rather than a gradual 
or steady process.  Mass slope failures often occur during El Nino events and other similar 
storm events, when precipitation, surface runoff, and wave energy are greatest.  Hoover and 
Associates (1986) measured and calculated the local area cliff retreat rate and concluded that an 
average of 0.7 feet is lost each year.  Two more recent studies were completed for the Paradiso 
del Mare Ocean and Inland Estates project, which has similar bluff geology as the project site.  A 
2004 study completed by MACTEC Engineering and Consulting concluded that the portion of 
the site underlain by the Monterey formation, as is the case with the project site, has a recession 
rate of 0.94 feet per year.  A 2008 study completed by Earth Systems Pacific concluded that the 
bluff top had a retreat rate of up to six inches per year (County of Santa Barbara, 2009).    

4.7.1.3 Soils 

There are 26 individual soil series within the project site, as identified in the U.S. Department of 
Agriculture Soil Survey of Santa Barbara County (1981).  Soils within the site are generally a 
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mixture of clayey soils and fine sandy/sandy loams, along with silty sand and gravel deposits 
in certain areas.   

4.7.1.4 Landslides and Slope Stability 

As indicated in Figure 4.7-3, there are several recorded landslides within the project site north 
of U.S. Highway 101, primarily along the Dos Pueblos Fault in both the Rincon and Vaqueros 
formations.  Several of these landslides are in the vicinity of proposed or potential access roads 
serving future development, though the development envelopes themselves are outside any 
mapped landslides.  These landslides range from active or historically active, meaning they are 
currently moving or have moved within historic time (i.e. 200 years), to dormant, meaning there 
is no evidence of historic movement (Earth Systems, 2005b; 2009).  The Santa Barbara County 
Seismic Safety and Safety Element identifies the foothills of the south coast, from Santa Barbara 
west to Gaviota Pass, as an area containing fairly severe landslide potential.    

Various types and degrees of slope instability are part of the natural weathering and erosional 
cycles of this area.  Slope stability refers to several mass-movement activities such as landslides, 
rockslides, mudflows, and shallow soil failure.  These movements may be triggered by seismic 
activity, rainfall, undercutting of sea cliffs by wave erosion, and other factors.  Evidence of these 
types of movements is visible along the sea cliffs in the project area due to ongoing erosion at 
the top and toe of the coastal bluff.  Contributing to cliff loss is a thick layer of loose 
unconsolidated course sand deposits (Qoa) within the coastal marine terrace.  This layer has a 
tendency to slump more readily when dry (Hoover and Associates, 1986).   

4.7.1.5 Liquefaction, Expansive/Compressive Soils, and Other Geologic Hazards 

Liquefaction is the condition in relatively loose, saturated sandy sediments where internal shear 
strength is lost due to the repeated vibrations from earthquake shaking.  Poorly consolidated 
coarse soils and a high water table (within 20 feet of the surface) are prerequisites for this 
occurrence.  The Santa Barbara County Seismic Safety and Safety Element classifies most of the 
project area as having a low to moderate liquefaction potential, based on the probable depth of 
groundwater and soil characteristics (low coastal plains with high groundwater are considered 
the most susceptible to liquefaction).  In areas underlain by bedrock, as is the case with much of 
the project site, the potential for liquefaction is low.   

Soils with high clay content will swell when wet and shrink as they dry out.  Expansive soils are 
very common and require site specific design, grading, and construction procedures.  The 
project site has a mixture of clayey and sandy soils such that the potential for 
expansive/compressive soils is low to high depending on the specific location.   

Radon-222 is a gas harmful to human health.  It is commonly found in Rincon Shale and its 
derived soils as well as the Monterey formation.  Dibblee maps of the project area (see Figure 
4.7-1) show Rincon Shale as the dominant bedrock unit underlying much of the project site, 
especially north of Highway 101, and Monterey Shale present along the sea cliffs.  
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4.7.2 REGULATORY FRAMEWORK 

4.7.2.1 Federal Regulations 

Clean Water Act Section 402 (National Pollutant Discharge Elimination System [NPDES] 
Program) 

This act mandates that certain types of construction projects comply with the requirements of 
the USEPA’s NPDES program.  Under State Water Resources Control Board (SWRCB) 
enforcement, the Central Coast Regional Water Quality Control Board (RWQCB) implements 
the NPDES program in Santa Barbara County.  The program requires a General Construction 
Activities Permit, including implementation of established Best Management Practices (BMPs) 
for management of stormwater, erosion control, and/or sedimentation/siltation.  

4.7.2.2 State Policies and Regulations 

Alquist-Priolo Earthquake Fault Zoning Act (1972) 

The purpose of this act is to regulate types of development near active faults to mitigate the 
hazard of surface rupture.  Under this act, the State Geologist is required to delineate 
earthquake fault zones along known active faults in California.  No portions of the project site 
are included within an Alquist-Priolo Earthquake Fault Zone designated by the State of 
California. 

California Coastal Act (1976) 

The Coastal Act includes policies related to coastal development and geologic hazards, 
including: 

• Coastal Act Policy 30253:  New development shall: 

(1) Minimize risks to life and property in areas of high geologic, flood, and fire hazard. 

(2) Assure stability and structural integrity, and neither create nor contribute significantly to 
erosion, geologic instability, or destruction of the site or surrounding area or in any way 
require the construction of protective devices that would substantially alter natural 
landforms along bluffs and cliffs. 

• Coastal Act Policy 30235:  Revetments, breakwaters, groins, harbor channels, seawalls, cliff-
retaining walls, and other such construction that alters natural shoreline processes shall be 
permitted when required to serve coastal-dependent uses or to protect existing structures or 
public beaches in danger from erosion and when designed to eliminate or mitigate adverse 
impacts on local shoreline sand supply.  Existing marine structures causing water stagnation 
contributing to pollution problems and fish-kills should be phased out or upgraded where feasible.   

California Building Code (CBC) (2007) 

The State of California provides a minimum standard for building design through the 
California Building Code (CBC).  The 2007 Edition of the CBC is based on the 2006 International 
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Building Code (IBC) -excluding Appendix Chapter 1- as published by the International Code 
Council, together with other amendments provided in local/municipal codes, and is adopted 
on a jurisdiction-by-jurisdiction basis, subject to further modification based on local conditions.  
Construction activities are subject to occupational safety standards for excavation, shoring, and 
trenching as specified in Cal-OSHA regulations (Title 8 of the CCR) and in Section A33 of the 
CBC. 

Standard residential, commercial, and light industrial construction is governed by the CBC, to 
which cities and counties add amendments.  The 2007 California Building Code includes 
additions to the previous building code that make it more stringent, in particular with regard to 
seismic and earthquake conditions for critical structures such as essential facilities, public 
schools and hospitals.   

4.7.2.3 Local Policies and Regulations 

Conformance with the County of Santa Barbara’s Grading and Building Codes is considered 
generally satisfactory with respect to geologic hazards, but some amendments are 
recommended by the County (County of Santa Barbara, 1979).  The County General Plan 
Seismic Safety and Safety Element recommends an adequate site-specific investigation be 
performed where the possibility of soil or geologic problems exist.  The County’s Grading 
Ordinance (Chapter 14 of the Santa Barbara County Code, 2003) applies to new grading, 
excavations, fills, cuts, borrow pits, stockpiling, and compaction of fill, “…where the 
transported amount of materials…exceeds 50 cubic yards or the cut or fill exceeds 3 feet in 
vertical distance to the natural contour of the land.” 

Santa Barbara County Comprehensive Plan and Coastal Land Use Plan (CLUP) 

The Comprehensive Plan and CLUP include several policies to ensure protection against 
geologic hazards, adequate setbacks and avoidance of erosion-causing activities along coastal 
bluffs, and minimization of grading and landform alteration. 

• CLUP Policy 3-4: In areas of new development, above-ground structures shall be set back a 
sufficient distance from the bluff edge to be safe from the threat of bluff erosion for a minimum of 
75 years, unless such standard will make a lot unbuildable, in which case a standard of 50 years 
shall be used.  The County shall determine the required setback.  A geologic report shall be 
required by the County in order to make this determination. 

• CLUP Policy 3-6:  Development and activity of any kind beyond the required blufftop setback 
shall be constructed to ensure that all surface and subsurface drainage shall not contribute to the 
erosion of the bluff face or the stability of the bluff itself. 

• CLUP Policy 3-8:  Applications for grading and building permits, and applications for 
subdivision shall be reviewed for adjacency to, threats from, and impacts on geologic hazards 
arising from seismic events, tsunami runup, landslides, beach erosion, or other geologic hazards 
such as expansive soils and subsidence areas.  In areas of known geologic hazards, a geologic 
report shall be required.  Mitigation measures shall be required where necessary. 

• CLUP Policy 3-13/Land Use Element Hillside and Watershed Protection Policy 1:  Plans 
for development shall minimize cut and fill operations.  Plans requiring excessive cutting and 
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filling may be denied if it is determined that the development could be carried out with less 
alteration of the natural terrain.     

• CLUP Policy 3-14/Land Use Element Hillside and Watershed Protection Policy 2:  All 
development shall be designed to fit the site topography, soils, geology, hydrology, and any other 
existing conditions and be oriented so that grading and other site preparation is kept to an 
absolute minimum.  Natural features, landforms, and native vegetation, such as trees, shall be 
preserved to the maximum extent feasible.  Areas of the site which are not suited to development 
because of known soil, geologic, flood, erosion or other hazards shall remain in open space. 

4.7.3 THRESHOLDS OF SIGNIFICANCE 

According to the State CEQA Guidelines, impacts are considered potentially significant if the 
proposed development activity, including all proposed mitigation measures, could result in 
substantially increased erosion, landslides, soil creep, mudslides, and unstable slopes 
(Appendix G(q), CEQA Guidelines).  In addition, impacts are considered significant when 
people or structures would be exposed to major geologic hazards upon implementation of the 
project (Appendix G(r), CEQA Guidelines).   

The County’s Environmental Thresholds and Guidelines Manual identifies criteria for evaluating 
the significance of a project’s impact on the environment.  Because geologic conditions are 
highly variable within Santa Barbara County, these guidelines are not fixed thresholds upon 
which a determination of significance would be made.  Rather, they serve to point out when 
further study of site-specific conditions is required in order to assess geologic impacts.  
According to the guidelines, impacts related to geology have the potential to be significant if the 
proposed project involves any of the following characteristics:  

• The project site or any part of the project is located on land having substantial geologic 
constraints, as determined by Planning and Development or Public Works Department.  
Areas constrained by geology include parcels located near active or potentially active 
faults and property underlain by rock types associated with compressible/collapsible 
soils or susceptible to landslides or severe erosion.  "Special Problems" areas designated 
by the Board of Supervisors have been established based on geologic constraints, flood 
hazards and other physical limitations to development. 

• The project results in potentially hazardous geologic conditions such as the construction 
of cut slopes exceeding a grade of 1.5 horizontal to 1 vertical. 

• The project proposes construction of a cut slope over 15 feet in height as measured from 
the lowest finished grade. 

• The project is located on slopes exceeding 20% grade. 

In these cases, mitigation measures may reduce impacts to less than significant levels.  These 
measures would include minor project redesign and engineering measures recommended by 
licensed geologists and engineers subsequent to detailed investigation of the site. 
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4.7.4 PROJECT IMPACTS AND MITIGATION 

Impact GEO-1:  Erosion and Sedimentation 

Grading, construction, and general site preparation associated with buildout of the project site 
has the potential to expose topsoil and unconsolidated sediments to erosive forces of water and 
wind.  Vegetation removal and/or disturbing steep slopes or creek banks tends to exacerbate 
the potential for erosion to occur.  In general, the risk of erosion and sedimentation is increased 
on hillsides and steeper slopes as opposed to flatter areas where the forces of water and wind 
erosion are less pronounced.  Grading associated with roadway improvements and other 
infrastructure as part of the proposed project is estimated at 7,850 cubic yards of cut and 6,750 
cubic yards of fill (not including access to Parcel 6).  In addition, future residential development 
would generate additional grading associated with building pad preparation.  The majority of 
the identified development envelopes are located on relatively flat areas of the site, thereby 
minimizing grading associated with future residential development.  Additional cut and fill is 
expected to be required to provide access to future residential development on proposed Parcel 
6 along existing ranch roads, though exact quantities are unknown since the location of the 
development envelope is not specifically identified.  Thus, estimated grading quantities 
associated with the proposed project and future development may extend to approximately 
10,000 cubic yards or more of cut and fill depending on the exact locations and types of future 
development on all of the lots and the access road serving proposed Parcel 6.   

For purposes of erosion and sedimentation, the project can be thought of as divided into two 
sections:  1) south of U.S. Highway 101 on the relatively level coastal terrace where the erosion 
and sedimentation potential is considered low except where the access road crosses Gato Creek 
and residential development envelopes lie adjacent to creek banks; and 2) north of U.S. 
Highway 101 where access roads and future development on parcels 6 and 7 would necessitate 
grading on more steeply sloped terrain, in which case the potential for erosion and 
sedimentation is moderate to high.  Development of the proposed project, including namely 
improving/creating the access roads, installation of the proposed parking lot adjacent to Las 
Varas Creek, and site preparation associated with future residential development, would create 
additional exposed earth in the short-term and if drainage is not controlled, surface water can 
erode greater quantities of sediment to the site’s drainages than would otherwise occur.  This is 
considered a potentially significant but mitigable erosion/sedimentation impact.   

Long-term erosion and sedimentation impacts depend upon the adequacy of the permanent 
drainage structures installed along the access roads and within the residential development 
envelopes (e.g. inlets, outlets, swales, culverts, velocity dissipaters, and debris, retention, 
and/or detention basins).   Inadequate drainage facilities can lead to severe erosion of slopes 
and stream banks that can undermine steep embankments, bridge abutments, as well as 
transport sediment causing blockage of flood control inlet structures.  These impacts are 
considered potentially significant but mitigable until proper measures in the form of best 
management practices are developed and implemented.  These potential impacts would be 
addressed by the final design of the drainage structures.  Since the exact amount and location of 
future residential development is unknown at this time, it is premature to determine the types 
and locations of drainage features and long-term erosion control measures associated with 
residential development.  These features would be developed in concert with future 
development within each parcel.  Since each development envelope is separated by large areas 
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of land, it is expected that drainage and erosion control measures would be developed on a 
parcel by parcel basis without the need for a centralized approach.  Standard conditions applied 
to future development would ensure such measures are appropriately developed and 
implemented.   

Mitigation Measures 

Short-term erosion impacts would be mitigated by implementation of Mitigation Measure WAT 
2-4 in Section 4.12 Water Resources/Flooding, which requires preparation and implementation 
of an erosion and sediment control plan during grading and construction activities.  Long-term 
erosion impacts resulting from development of the site would be mitigated by implementation 
of Mitigation Measures WAT 3-1 and 3-2 in Section 4.12 Water Resources/Flooding, which 
require the implementation of various Best Management Practices (BMPs) and drainage 
features in order to minimize runoff and associated long-term erosion and sedimentation. 

Residual Impact 

With implementation of the mitigation measures identified above, impacts related to short-term 
and long-term erosion are reduced to less than significant (Class II) levels.   

Impact GEO-2:  Bluff Retreat 

As discussed in Section 4.7.1.2 above, the local area cliff retreat rate has been calculated at an 
average of between 0.5 and 0.94 feet each year based on several studies.  The County’s coastal 
zoning ordinance requires that development be sited a minimum of a 75-year setback from the 
top of coastal bluffs in order to protect it from bluff retreat and protect the bluffs from 
development-induced erosion.  Using the more conservative estimate of 0.94 feet per year 
equates to a 70.5-foot setback from the bluff tops.  The project includes two development 
envelopes adjacent to the coastal bluffs.  The development envelope on proposed Parcel 1 is 
approximately 150 feet from the top of the bluff at the southwest corner such that it is more than 
double the minimum required bluff top setback.  The identified leach field to provide sewage 
treatment for future residential development of Parcel 1 is located a minimum of 200 feet from 
the bluff top.  The development envelope on proposed Parcel 2 is located in an area where the 
bluff recedes to meet the ocean at the mouth of Gato Creek, such that bluff retreat is not a 
concern at this location.  These proposed setbacks are sufficiently conservative so as to obviate 
the need to conduct site-specific bluff retreat studies as part of the proposed project.   

Sea levels have risen between 100 and 200 mm (4 and 10 inches) during the past century and 
will inevitably be affected by climate change in the future.  The rate of sea level rise during the 
twentieth century has been nearly 2 mm per year, which is an order of magnitude higher than 
the average over the last several millennia (NOAA, 2009).  The predicted rise in sea level 
associated with climate change for the next century ranges between 0.6 and 1.9 feet (IPCC, 2007) 
and has long-term implications for the project site, because the loss of beaches and rise of sea 
level would likely result in higher rates of bluff retreat than predicted.  Given the uncertainty of 
future bluff retreat and associated setback requirements in the project area, the additional 
setback distance for the development envelope on proposed Parcel 1 (more than double the 
standard 75-year setback) is anticipated to be an adequate response to this future effect.  
However, unless properly designed and conveyed, drainage and runoff from future 
development on parcels 1 and 2 could exacerbate seacliff erosion and increase bluff retreat rates.  
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Thus, impacts relative to bluff retreat and seacliff erosion are considered potentially significant 
but mitigable. 

Mitigation Measures 

GEO 1:   Bluff Retreat.  All structures and improvements adjacent to the coastal bluffs shall 
be setback from the bluff tops consistent with the approved development envelopes.  
All structures and improvements within Parcels 1 and 2 shall be designed such that 
surface and subsurface drainage from development is conducted away from coastal 
bluffs and does not contribute to bluff erosion.  Plan Requirements and Timing:  
Final development and building plans shall incorporate drainage designs prepared 
by a licensed engineer.  The drainage designs and any supporting documentation 
shall be submitted to Planning and Development for review and approval prior to 
approval of Coastal Development Permits for development on Parcels 1 and 2. 

MONITORING:  Planning and Development shall review and approve plans for 
Coastal Development Permits for Parcels 1 and 2.  Permit Compliance shall site 
inspect to ensure that construction is in accordance with the approved plans.   

Residual Impact 

Implementation of Mitigation GEO 1 would reduce impacts associated with potential bluff 
retreat and bluff erosion to less than significant (Class II) levels. 

Landslides/Slope Stability, Expansive Soils and Liquefaction (Impacts GEO-3 and 
GEO-4) 

Impact GEO-3:  Landslides and Slope Stability 

There are several mapped landslides within the project site north of U.S. Highway 101.  Much of 
the site north of the highway is considered to have a high landslide potential depending on the 
steepness of the slopes and underlying bedrock formations (California Division of Mines and 
Geology, 2000).  Rincon shale, which underlies the site immediately north of the highway, is 
particularly prone to landslides with numerous small to large earthflows.  The proposed 
development envelope on Parcel 7 would avoid these landslide deposits as currently mapped; 
however, the access road would pass in between two active landslides along the Dos Pueblos 
Fault line.  Development in this general area could expose residents and structures, including 
roads, to the hazards of ground movement, particularly in the event of an earthquake.  
Improper drainage and conveyance of surface water runoff from proposed development, as 
well as the design and location of private septic systems could further weaken the surrounding 
slopes and cause greater slope instability or increase the likelihood for additional landslides to 
occur.  Similar landslide hazards exist on Parcel 6 as well.  The existing ranch road that would 
ultimately be improved to serve future development crosses steep slopes and passes close to 
mapped landslides as it runs through the avocado orchard up to the ridgetop.  Lastly, the 
infrastructure associated with the shared water system crosses areas of mapped landslides and 
severely eroded gullies within the Rincon formation.   

Earth Systems prepared an Engineering Geology and Geotechnical Engineering Report for 
development on Parcel 7 (2005b) and identified several recommendations related to grading, 
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slope construction, foundations, etc.   GeoDynamics (2008) also evaluated the geologic hazards 
and constraints within proposed Parcel 6 as part of the EIR analysis and identified 
recommendations for further site-specific investigations and geologic setbacks where 
appropriate in order to avoid exposing future development to hazards associated with 
landslides and slope instability.  This report concluded that each of the proposed building areas 
within Parcel 6 could be feasibly developed from a geotechnical perspective with proper 
setbacks and appropriate design and construction measures to address existing site hazards.  
With the exception of a small southerly section of proposed building area 6a, no landslides were 
identified within any of the proposed residential development areas on Parcel 6.  Construction 
of the proposed water treatment facility is not expected to result in any significant geologic 
hazards such as slope instability and there are no mapped landslides within or adjacent to the 
facility’s proposed location.  This study also provided recommendations for the water system 
infrastructure, including the relocation of a short segment of the line to avoid an active 
landslide west of building area 6b on Parcel 6.  Overall, however, installation of the water lines 
through the ranch to serve future development are expected to be feasible from a geologic 
perspective and not expose the lines to significant geological hazards assuming appropriate 
design and construction.  Adherence to these recommendations for development on parcels 6 
and 7, refined and updated where necessary based on final site designs and building locations, 
would help to minimize the impacts of landslides and slope instability.  Impacts are considered 
potentially significant but mitigable.   

Impact GEO-4:  Expansive Soils and Liquefaction 

Soils with high clay content have expansive properties that require site specific design, grading, 
and construction procedures in order to prevent damage to foundations and similar structures.  
The project site has a mixture of clayey and sandy soils such that the potential for 
expansive/compressive soils is low to high depending on the specific location.  Liquefaction is 
likely to occur in areas of low coastal plains and high groundwater.  The proposed development 
envelope on Parcel 2 is likely to encounter such conditions.  There are other areas of the site on 
the south side of U.S. Highway 101 with poorly consolidated coarse soils that may also be 
susceptible to liquefaction.  An investigation of the project site by GeoDynamics (2008) indicates 
that future development would be feasible from a geotechnical standpoint.  However, site-
specific geological investigations would be necessary as part of future development in order to 
identify measures to ensure structures are built to withstand these forces.  The required 
geotechnical/foundation reports would provide site specific data on soils and bedrock 
properties once building sites are identified where the data does not presently exist.  Absent 
these investigations and identification of site-specific remedial measures, impacts are 
considered potentially significant but mitigable.    

Mitigation Measures 

Landslides/Slope Stability, Expansive Soils and Liquefaction (Impacts GEO-3 and 
GEO-4) 

GEO 2:   Geologic Hazards.  Site-specific engineering geology/geotechnical report(s) and 
soils engineering studies addressing structure sites, shared water system, and access 
roads shall be performed.  These reports shall provide recommendations for proper 
grading, foundation design, and other structural components of future development.  
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Plan Requirements and Timing:  These studies/reports shall be prepared by a 
licensed geologist and/or geotechnical engineer and shall be submitted to P&D for 
review and approval prior to approval of Coastal Development Permits or Land Use 
Permits for any site development.  All recommendations shall be incorporated into 
grading and building designs and included on all grading and building plans. 

MONITORING:  Planning and Development shall review and approve applicable 
studies prior to approval of Coastal Development Permits or Land Use Permits.  
Permit Compliance shall site inspect to ensure that construction is in accordance 
with the approved plans.   

Residual Impacts 

Implementation of Mitigation GEO 3 identified above would reduce impacts related to 
landslide/slope stability (Impact GEO-3) and expansive soils/liquefaction (Impact GEO-4) to 
less than significant (Class II) levels. 

Impact GEO-5:  Seismic Shaking 

No active faults have been identified within or in close proximity to the project site.   However, 
the entire region is subject to groundshaking and other adverse effects related to earthquakes.  
The performance of residential structures during earthquake shaking is of particular concern.  
This is addressed, and the acceptable level of risk is inherently defined, by the California 
Building Code (CBC) requirements.  All future structures would be required to comply with 
applicable provisions of the 2007 CBC.  These provisions include building, engineering, and 
design specifications for general safety, structural engineering, structural design, and material 
standards.  Therefore, seismic shaking is considered an adverse but less than significant impact 
(Class III).   

Mitigation Measures 

The impact is less than significant with compliance with applicable provisions of the California 
Building Code.  No further mitigation is required. 

Residual Impact 

The residual impact of Impact GEO-5 is less than significant (Class III). 

Impact GEO-6:  Radon Gas   

Since the Rincon formation underlies much of the project site and the soils on the site are 
derived in part from the Rincon and Monterey formations, there is some possibility that radon 
could make its way into building foundations, slabs, and/or sub-floor areas to impact future 
development.  Radon can easily be detected and foundation design measures can be developed 
to protect inhabitants from the health hazards associated with prolonged exposure to Radon 
gas.  Absent this testing and the identification of foundation requirements, impacts are 
considered potentially significant but mitigable.   
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Mitigation Measures 

GEO 3: Prior to issuance of building permits, radon testing shall be conducted in all areas of 
proposed structural development.  If radon gas is present, habitable structures shall 
be designed and constructed in accordance with Environmental Protection Agency 
(EPA) guidelines for minimizing impacts associated with radon gas exposure. Plan 
Requirements and Timing:  A radon report, including recommendations, if 
applicable, shall be submitted to Building and Safety prior to issuance of building 
permits.  As necessary, construction elements necessary to minimize radon gas 
exposure shall be incorporated in building design and depicted on building plans.  
P&D shall review and approve plans prior to Building Permit issuance. 

 MONITORING: Building and Safety shall site inspect to ensure construction is 
consistent with approved plans. 

Residual Impact 

The residual impact of GEO-6 is less than significant (Class II) upon implementation of the 
mitigation measure identified above.   

4.7.5 CUMULATIVE IMPACTS 

Geologic impacts are generally localized and project-specific in nature, as they involve the land 
upon which the project is proposed to be located.  Geologic hazards present on an individual 
site would likely be limited to that site and would not contribute to any cumulative impacts to 
the rest of the community.  For example, the discovery of landslide concerns on two individual 
properties one mile apart would not create a cumulative issue in which one condition adds to 
the other.   The proposed project, as well as other planned or pending projects in the vicinity, 
would be required to comply with the California Building Code and County Grading 
Ordinance which would help to ensure that any geologic impacts are reduced to the maximum 
extent feasible and do not result in any off-site impacts to the surrounding community.  Overall, 
cumulative geologic impacts are considered less than significant and the project’s contribution 
is not cumulatively considerable. 

 


