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Geology is the science and study of the solid Earth and the processes by which it is shaped and changed. Modern geology is publicly important for predicting and understanding natural hazards, including risks from seismicity, erosion, and landslides.
This section provides a background discussion of the seismic and geologic hazards, and other geologic hazards, and mineral resources found in the City of Cotati and the regional vicinity. This section is organized with an existing setting, regulatory setting, and impact analysis. 
3.5.1 Environmental Setting

The City of Cotati is located in Sonoma County, approximately 20 miles east of the Pacific Ocean, and 45 miles north of San Francisco. The Cotati City limits encompass approximately 1,217 acres. The City's Sphere of Influence covers an additional 1,010 acres. 
Geomorphic Province

California's geomorphic provinces are naturally defined geologic regions that display a distinct landscape or landform. Earth scientists recognize eleven provinces in California. Each region displays unique, defining features based on geology, faults, topographic relief and climate. These geomorphic provinces are remarkably diverse. They provide spectacular vistas and unique opportunities to learn about earth's geologic processes and history (California Department of Conservation, 2002). 
The City of Cotati lies within the Coast Range Geomorphic Province, which are northwest-trending mountain ranges (2,000 to 4,000, occasionally 6,000 feet elevation above sea level), and valleys. The ranges and valleys trend northwest, subparallel to the San Andreas Fault. Strata dip beneath alluvium of the Great Valley. To the west is the Pacific Ocean. The coastline is uplifted, terraced and wave-cut. The Coast Ranges are composed of thick Mesozoic and Cenozoic sedimentary strata. The northern and southern ranges are separated by a depression containing the San Francisco Bay. The northern Coast Ranges are dominated by irregular, knobby, landslide-topography of the Franciscan Complex. The eastern border is characterized by strike-ridges and valleys in Upper Mesozoic strata. In several areas, Franciscan rocks are overlain by volcanic cones and flows of the Quien Sabe, Sonoma and Clear Lake volcanic fields. The Coast Ranges are subparallel to the active San Andreas Fault. The San Andreas is more than 600 miles long, extending from Pt. Arena to the Gulf of California. West of the San Andreas is the Salinian Block, a granitic core extending from the southern extremity of the Coast Ranges to the north of the Farallon Islands (California Department of Conservation, 2002).
Regional Geology

The topography in Sonoma County is complex, which is directly correlated to the complex geology within the region. The County has several prominent mountain ranges and valleys, as well as coastal terraces. The Cotati and Petaluma Valleys are an important region within Sonoma County. These Valleys form a wide basin that stretches from the San Pablo Bay in the south to Santa Rosa in the north. The southern portion of the basin is called the Petaluma Valley, while the northern portion is the Cotati Valley. The City of Cotati is in the southern portion of the Cotati Valley, which is bordered by the Sonoma Mountains to the east, and a series of low hills to the west. Farther to the west are the Estero Lowlands (aka Petaluma Gap), which opens to the Pacific Ocean.

Sonoma County's complex geology can be explained in part by, the historical geological processes in the Coast Range. These geologic processes include volcanic, erosion, sedimentation, and tectonic processes. The formation of mountains with parallel valleys in Sonoma County is a result of the collision of the North American Plate with the Pacific Plate. The San Andreas Fault system forms the border of these two tectonic plates. This fault system is more than 600 miles long, extending from Pt. Arena to the Gulf of California, and is located along the western boundary of the County, just 15 miles west of the City of Cotati. The San Andreas fault system is responsible for the structural alignment and orientation of the mountains and valleys in the Coast Range, which includes the Cotati Valley. (Sonoma County Water Agency, 2011).
Lithology and Stratigraphy

The region is predominantly marine and nonmarine sediments of the Pliocene and Quaternary with recent alluvium. The oldest geologic units in the region are the Franciscan Complex, which is Jurassic (208 to 146 million years ago) (mya) to Early Cretaceous (146 to 106 mya). The Franciscan Complex consists of folded and faulted sandstones, shale, conglomerates, chert, greenstone, and serpentinite rocks. In some areas these rocks occur as large intact blocks, and in others may occur as a mixture of rocks. Much younger Miocene (5 to 23 mya) to Pliocene (1.8 to 5 mya) sedimentary rocks, including the Wilson Grove Formation (marine sandstone, conglomerate, and tuff) and the Petaluma Formation (mostly non-marine claystone, mudstone, and siltstone) were deposited on top of the Franciscan Complex. During Pliocene time volcanic activity created widespread deposits of the Sonoma Volcanics (basalt, andesite, rhyolite, tuff, and other volcanic rocks) in the eastern portion of the County. Pleistocene (1.8 mya to 11,000 years ago) to Holocene (<11,000 years ago) alluvium constitutes the youngest geologic unit in the region. (California Department of Water Resources, 2004).
Hydrogeology

The City of Cotati is within the Santa Rosa Plain subbasin, which is the subject of recent and continuing studies. Recent studies by the USGS have revealed that the basin is subdivided into two primary compartments termed the Windsor sub-basin in the north and the Cotati sub-basin in the south, which are separated by the Trenton fault. These two areas represent the deepest parts of the basin and range from 6,000 to 10,000 feet deep.

Both unconfined and confined aquifers are found within the Santa Rosa Plain subbasin depending upon locations in the basin with respect to relatively continuous clay layers, folding and faulting. The waterbearing deposits underlying the basin include the Wilson Grove Formation, the Glen Ellen Formation, the Petaluma Formation, and a younger and older alluvium. The Wilson Grove Formation is the major water-bearing unit in the western part of the basin and ranges in thickness from 300 feet to 1,500 feet. Deposited during the Pliocene, it is a marine deposit of fine sand and sandstone with thin interbeds of clay, silty-clay and some lenses of gravel. Interbedded and interfingered with the Wilson Grove Formation are Sonoma Volcanic sediments in the eastern basin separating the water-bearing units. Aquifer continuity and water quality are considered good based on the most current and detailed reference on the hydrogeology of the subbasin. (Sonoma County Water Agency, 2011). 
Faults

Faults are classified as Historic, Holocene, Late Quaternary, Quaternary, and Pre-Quaternary according to the age of most recent movement (California Geological Survey, 2002). These classifications are described as follows:

· Historic: faults on which surface displacement has occurred within the past 200 years;

· Holocene: shows evidence of fault displacement within the past 11,000 years, but without historic record;

· Late Quaternary: shows evidence of fault displacement within the past 700,000 years, but may be younger due to a lack of overlying deposits that enable more accurate age estimates;

· Quaternary: shows evidence of displacement sometime during the past 1.6 million years; and 
· Pre-Quaternary: without recognized displacement during the past 1.6 million years.

Faults are further distinguished as active, potentially active, or inactive. (California Geological Survey, 2002). 
· Active: An active fault is a Historic or Holocene fault that has had surface displacement within the last 11,000 years. 
· Potentially Active: A potentially active fault is a pre-Holocene Quaternary fault that has evidence of surface displacement between about 1.6 million and 11,000 years ago. 
· Inactive: An inactive fault is a pre-Quaternary fault that does not have evidence of surface displacement within the past 1.6 million years. The probability of fault rupture is considered low; however, this classification does not mean that inactive faults cannot, or will not, rupture.

There are no known active or potentially active faults located within the Planning Area. However, there are numerous faults located in the region. Figure 3.5-1 illustrates the location of these faults. Below is a brief summary of the most notable faults in the region: 
· San Andreas Fault System: The San Andreas Fault system is an active fault located approximately 15 miles west of the City of Cotati. The fault generally follows a northwest to southeast line and is capable of an 8.0 magnitude earthquakes. The fault is characterized as a right-lateral strike-slip fault. Major seismic events along this fault were recorded on April 18, 1906 (in the Northern segment) and on January 9, 1857 (in the Mojave segment). The most recent seismic event along this fault was the 1989 Loma Prieta earthquake, which occurred on October 18, 1989. The epicenter was on the San Andreas fault roughly 56 miles south of San Francisco and 10 miles northeast of Santa Cruz, near Mt. Loma Prieta in the Santa Cruz Mountains. The focal depth was 11 miles (typical California earthquake focal depths are 4 to 6 miles). Loma Prleta ruptured the southernmost 30 miles of the break that caused the 1906 San Francisco Earthquake. The Loma Prieta earthquake registered at a magnitude 6.9, and was felt as far away as San Diego and Western Nevada (California Geological Survey, 2002).

· Rodgers Creek Fault: The Rodgers Creek Fault is an active fault located approximately 3.5 miles to the east of the City of Cotati. The fault generally follows a path that is parallel to the San Andreas Fault and is capable of a 7.0 magnitude earthquake. This fault is considered a northern extension of the Hayward Fault System, although there is no evidence that they connect under the San Pablo Bay. The fault is characterized as a right-lateral strike slip fault. There are no historical reports of land rupture; however, geologists estimate the most recent rupture to have occurred sometime between 1670 and 1776. (California Geological Survey, 2002).

· Healdsburg Fault: The Healdsburg Fault is an active fault located to the northwest of the City of Cotati. The fault generally follows a path that is parallel to the San Andreas Fault and is capable of a 7.5 magnitude earthquake. This fault is considered to be a northern extension of the Rodgers Creek Fault, which is part of the Hayward Fault System. The fault is characterized as a right-lateral strike slip fault. The last reported event was recorded on 1969. (California Geological Survey, 2002).

· Mayacama Fault: The Mayacama Fault is an active fault located to the northwest of the City of Cotati. The fault generally follows a path that is parallel to the San Andreas Fault and is capable of a 7.5 magnitude earthquake. This fault is considered to be the northern-most extension of Hayward Fault System. The fault is characterized as a right-lateral slip fault. There are no historical reports of land rupture; however, geologists estimate the most recent rupture to have occurred sometime between 1520 and 1660. (California Geological Survey, 2002).

Seismic Hazards

Seismic hazards include both rupture (surface and subsurface) along active faults and ground shaking, which can occur over wider areas. Ground shaking, produced by various tectonic phenomena, is the principal source of seismic hazards in areas devoid of active faults. All areas of the state are subject to some level of seismic ground shaking.

Several scales may be used to measure the strength or magnitude of an earthquake. Magnitude scales (ML) measure the energy released by earthquakes. The Richter scale, which represents magnitude at the earthquake epicenter, is an example of an ML. As the Richter scale is logarithmic, each whole number represents a 10-fold increase in magnitude over the preceding number. The following table represents effects that would be commonly associated with Richter Magnitudes:

	Table 3.5-1: Richter Magnitudes and Effects

	Magnitude
	Effects

	< 3.5
	Typically not felt

	3.5 – 5.4
	Often felt but damage is rare

	5.4 – < 6
	Damage is slight for well-built buildings

	6.1 – 6.9
	Destructive potential over ±60 miles of occupied area

	7.0 – 7.9
	“Major Earthquake” with the ability to cause damage over larger areas

	≥ 8
	“Great Earthquake” can cause damage over several hundred miles


Source: Association of Bay Area Governments, 2011. 
Moment Magnitude (Mw) is used by the United States Geological Service (USGS) to describe the magnitude of large earthquakes in the U.S. The value of moment is proportional to fault slip multiplied by the fault surface area. Thus, moment is a measurement that is related to the amount of energy released at the point of movement. The Mw scale is often preferred over other scales, such as the Richter, because it is valid over the entire range of magnitudes. Moment is normally converted to Mw, a scale that approximates the values of the Richter scale. 
Seismic ground shaking hazards are calculated as a probability of exceeding certain ground motion over a period of time, usually expressed in terms of "acceleration." The acceleration of the Earth during an earthquake can be described in terms of its percentage of gravity (g). For example, the 10% probability of exceedance in 50 years is an annual probability of 1 in 475 of being exceeded each year. This level of ground shaking has been used for designing buildings in high seismic areas. This probability level allows engineers to design buildings for larger ground motions than what we think will occur during a 50-year interval, which will make buildings safer than if they were only designed for the ground motions that we expect to occur in the next 50 years. The California Geological Survey estimates a 10% probability of exceeding 40-50 percent of gravity at peak ground acceleration over the next 50 years in the Cotati Planning Area, as well as other communities within the Cotati and Petaluma Valleys. As you move east toward the Rodgers Creek Fault, or west toward the San Andres Fault, the estimates increase up to 60-70 percent of gravity at peak ground acceleration. The following table represents the California Geological Survey's estimates of the 10 percent probability of exceedance in 50 years for City of Cotati, as well as the foothill and mountainous regions to the east and west of the Cotati Valley. 
	Table 3.5-2: 10 Percent Probability of Exceedance in 50 Years (%g)

	Cotati Planning Area
	Foothills 
	Mountains

	40-50%
	50-60%
	60-70%


Source: California Geological Survey, 2006 
In contrast, other scales describe earthquake intensity, which can vary depending on local characteristics. The Modified Mercalli Scale (MM) expresses earthquake intensity at the surface on a scale of I through XII. While there are no known active faults located within the City of Cotati, the area could experience considerable ground shaking generated by faults outside City of Cotati. For example, the City of Cotati could experience intensities of MM VII to VIII generated by seismic events occurring in the region (ABAG, 2011). The following table represents the potential effects of an earthquake based on the Modified Mercalli Intensities.

	Table 3.5-3: Modified Mercalli Intensities and Effects

	MM
	Effects

	I
	Movement is imperceptible

	II
	Movement may be perceived (by those at rest or in tall buildings)

	III
	Many feel movement indoors; may not be perceptible outdoors 

	IV
	Most feel movement indoors; Windows, doors and dishes will rattle

	V
	Nearly everyone will feel movement, sleeping people may be awakened; 

	VI
	Difficulty walking; Many items fall from shelves, pictures fall from walls 

	VII
	Difficulty standing; Vehicle shaking felt by drivers; Some furniture breaks

	VIII
	Difficulty steering vehicles; Houses may shift on foundations 

	IX
	Well-built buildings suffer considerable damage; ground may crack 

	X
	Most buildings and foundations and some bridges destroyed 

	XI
	Most buildings collapse; Some bridges destroyed; Large cracks in ground

	XII
	Large scale destruction; Objects can be thrown into the air 


Source: Association of Bay Area Governments, 2011. 
The Significant United States Earthquakes 1568 – 2004 data published by the USGS in the National Atlas identifies earthquakes that caused deaths, property damage, geologic effects or were felt by populations near the epicenter. No significant earthquakes are identified within City of Cotati. However, significant earthquakes are documented in the regional vicinity, as identified in the following tables. 
The City of Cotati could also be subject to major earthquakes along currently inactive or unrecognized faults. Two examples include the 1983 Coalinga Quake (6.5 magnitude) and the 1994 Northridge Quake (6.7 magnitude), which was an unknown fault, and a “blind” thrust fault over 10 miles below the surface, respectively. 
	Table 3.5-4: Significant Earthquakes in the Region

	Magnitude
	Location
	Year

	5.2
	Yountville
	2000

	6.9
	Loma Prieta (San Andreas)
	1989

	5.6
	Santa Rosa (Rodgers Creek)
	1969

	5.7
	Santa Rosa (Rodgers Creek)
	1969

	7.9
	San Francisco (San Andreas)
	1906

	4.0 – 5.0 
	Santa Rosa
	1899

	6.8
	Mendocino (San Andreas?)
	1898

	6.2
	Mare Island
	1898

	5.1
	Santa Rosa
	1893

	6.2
	Winters
	1892

	6.4
	Vacaville
	1892

	5.5
	Napa – Sonoma
	1891

	4.0 – 5.0
	Petaluma
	1888

	6.8
	East San Francisco Bay (Hayward)
	1868

	6.5
	Santa Cruz Mountains
	1865

	4.0 – 5.0
	Santa Rosa
	1865

	6.8
	San Francisco Peninsula
	1838


Source: California Geological Survey, 2009. 
Seismic Hazard Zones

Alquist-Priolo Fault Zones

An active earthquake fault, per California’s Alquist-Priolo Act, is one that has ruptured within the Holocene Epoch (≈11,000 years). Based on this criterion, the California Geological Survey identifies Earthquake Fault Zones. These Earthquake Fault Zones are identified in Special Publication 42 (SP42), which is updated as new fault data become available. The SP42 lists all counties and cities within California that are affected by designated Earthquake Fault Zones. The Fault Zones are delineated on maps within SP42 (Earthquake Fault Zone Maps). 
There are no Alquist-Priolo Earthquake Fault Zones located within the City of Cotati; however, approximately 3.5 miles to the east lies the Rodgers Creek Fault, which is delineated as an Alquist-Priolo Fault Zone. Additionally, approximately 15 miles to the west lies the San Andres Fault, which is also delineated as an Alquist-Priolo Fault Zone. Figure 3.5-1 illustrates the location of the closest Alquist-Priolo Earthquake Fault Zone.

Seismic Hazard Zones

The state Seismic Hazards Mapping Act (1990) addresses hazards along active faults. The Northern California counties affected by the Seismic Hazard Zonation Program include Alameda, San Francisco, San Mateo and Santa Clara. The Southern California counties affected by the Program include San Bernardino, Los Angeles, Orange, and Ventura. Currently, there are no seismic hazard zones mapped in Sonoma County. 
Liquefaction

Liquefaction, which is primarily associated with loose, saturated materials, is most common in areas of sand and silt or on reclaimed lands. Cohesion between the loose materials that comprise the soil may be jeopardized during seismic events and the ground will take on liquid properties. Thus, liquefaction requires specific soil characteristics and seismic shaking. 
In collaboration with the USGS Earthquake Hazard Program, the California Geological Survey (CGS) produces liquefaction Susceptibility Maps and identifies “Zones of Required Investigation” per the state’s Seismic Hazard Zonation Program. 
The article Mapping Liquefaction-Induced Ground Failure Potential (Youd and Perkins, 1978) provides a generalized matrix to demonstrate the relationship between liquefaction potential and depositional landscapes. The following table, which is recreated from Youd and Perkins, demonstrates the general relationship between the nature and age of sediment and the anticipated liquefaction potential.

	Table 3.5-5: Liquefaction Potential Based on Sediment Type and Age of Deposit

	Sediment
	Susceptibility Based on Age of Deposits (Years Before Present)

	
	Modern

(< 500 years)
	Holocene

(< 10,000)
	Pleistocene

(< 2Million)
	Pre-Pleistocene

(> 2 Million)

	River Channel
	Very High
	High
	Low
	Very Low

	Flood Plain
	High
	Moderate
	Low
	Very Low

	Alluvial Fan/Plain
	Moderate
	Low
	Low
	Very Low

	Lacustrine/Playa
	High
	Moderate
	Low
	Very Low

	Colluvium
	High
	Moderate
	Low
	Very Low

	Talus
	Low
	Low
	Very Low
	Very Low

	Loess
	High
	High
	High
	- ? -

	Glacial Till
	Low
	Low
	Very Low
	Very Low

	Tuff
	Low
	Low
	Very Low
	Very Low

	Tephra
	High
	High
	- ? -
	- ? -

	Residual Soils
	Low
	Low
	Very Low
	Very Low

	Sebka
	High
	Moderate
	Low
	Very Low

	Un-compacted Fill
	Very High
	NA
	NA
	NA

	Compacted fill
	Low
	NA
	NA
	NA


Source: Youd and Perkins, 1978

The CGS Liquefaction Susceptibility Maps and “Zones of Required Investigation” are produced per the state’s Seismic Hazard Zonation Program. In Northern California, the areas of high liquefaction potential identified by the CGS are confined to the nine counties comprising the Bay Area, which includes Sonoma County. Figure 3.5-2 illustrates the liquefaction potential in the vicinity of the Planning Area. 
Liquefaction potential in the Planning Area includes designations of "Very Low" and "Moderate" potential. The area designated "Moderate" potential for liquefaction is located along the northern and eastern edge of the Planning Area, generally associated with the channelized Laguna de Santa Rosa. There is also a small area located west of US 101 and south of SR 116 that is designated "Moderate" potential for liquefaction. The remainder of the Planning Area is designated "Very Low" potential for liquefaction. 
Structural Damage

There are four seismic zones in the United States. The zones are numbered one through four, with Zone 4 representing the highest level of seismic hazard. There are more stringent design and construction standards for areas within Zones 3 and 4, which includes all of California. The City of Cotati is located in Seismic Zone 4, the most seismically active of the four seismic zones in the United States. As such, building design in the City of Cotati is subject to more stringent seismic design standards. 
The susceptibility of a structure to damage from ground shaking is related to the structural design and construction quality, as well as the underlying foundation material. Newer buildings in California have generally been built to a seismic design standard that is anticipated to withstand ground shaking. However, seismic events can have particularly negative effects on older buildings constructed of unreinforced masonry, including materials such as brick, concrete and stone, pre-1940 wood frame houses, and pre-1973 tilt-up concrete buildings. In most cases, these older buildings require retrofit, or they risk significant structural damage during an earthquake. 
Other Geologic Hazards

Soils

The soils in the Planning Area are predominately sediments and recent alluvium. The sediments are Haploxerults, Pelloxererts, and Palexeralfs, and the recent alluvium are Fluvaquentic Haploxerolls and Pelloxererts. The soil temperature regimes are mesic and thermic. Soil moisture regimes are xeric (nearly ustic) and aquic on the Santa Rosa Plain and vicinity. (Natural Resource Conservation Service, 2011). 
According to the Natural Resource Conservation Service (2011), there are six different soil series located in the Cotati Planning Area. These include the Blucher, Clear Lake, Cotati, Haire, Los Osos, and Sebastopol series. Figure 3.5-3 presents a map of the soils located in the Planning Area. Information from the NRCS official soil description for these series is provided below. 
· Blucher: The Blucher series consists of deep, somewhat poorly drained soils that formed in alluvium from mixed sources. Blucher soils are in basins and on alluvial fans and have slopes of 2 to 5 percent. The mean annual precipitation is about 40 inches. The mean annual temperature is about 60 degrees F.

· Clear Lake: The Clear Lake series consists of very deep, poorly drained soils that formed in fine textured alluvium derived from sandstone and shale. Clear Lake soils are in basins and in swales of drainage ways. Slopes are 0 to 2 percent. The mean annual precipitation is about 20 inches and the mean annual air temperature is about 60 degrees F.

· Cotati: The Cotati series consists of deep and very deep, moderately well drained soils formed in material weathered from soft sedimentary rocks. Cotati soils are on terraces and have slopes of 2 to 30 percent. The mean annual precipitation is 30 inches and the mean annual temperature is 59 degrees F.

· Haire: The Haire series consists of moderately well drained soils on old terraces and alluvial fans. Slope is 0 to 30 percent. These soils formed from alluvium derived from sedimentary rock. The mean annual precipitation is 25 to 30 inches, and the mean annual air temperature is 60 degrees F. 
· Los Osos: The Los Osos series consists of moderately deep, well drained soils that formed in material weathered from sandstone and shale. Los Osos soils are on uplands and have slopes of 5 to 75 percent. The mean annual precipitation is about 25 inches and the mean annual air temperature is about 60 degrees F.

· Sebastopol: The Sebastopol series consists of deep, well drained soils formed in material weathered from soft sandstone. Sebastopol soils are on old coastal terraces and have slopes of 2 to 30 percent. The mean annual precipitation is 40 inches and the mean annual temperature is 55 degrees F.

Erosion

The U.S. Natural Resources Conservation Service (NRCS) delineates soil units and compiles soils data as part of the National Cooperative Soil Survey. The following description of erosion factors is provided by the NRCS Physical Properties Descriptions: 
· Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by water. Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible the soil is to sheet and rill erosion by water. Erosion factor Kw indicates the erodibility of the whole soil, whereas Kf indicates the erodibiity of the fine soils. The estimates are modified by the presence of rock fragments.

Soil erosion data for the City of Cotati were obtained from the NRCS. Figure 3.5-4 depicts the soil erosion susceptibility in the Planning Area. As identified in the table below, the erosion factor Kf varies from 0.24 to 0.32, which is considered moderately low to moderate potential for erosion. 
	Table 3.5-6: Soil Erosion Factors

	Map symbol and soil name
	Kf
	Representative value

	
	
	% Sand
	% Silt
	% Clay

	BcA—BLUCHER FINE SANDY LOAM, OVERWASH, 0 TO 2 PERCENT SLOPES
	0.32
	68.8
	16.2
	15

	CeA—CLEAR LAKE CLAY, 0 TO 2 PERCENT SLOPES
	0.24
	22.1
	27.9
	50

	CeB—CLEAR LAKE CLAY, 2 TO 5 PERCENT SLOPES
	0.24
	22.1
	27.9
	50

	CfA—CLEAR LAKE CLAY, PONDED, 0 TO 2 PERCENT SLOPES
	0.24
	22.1
	27.9
	50

	CtC—COTATI FINE SANDY LOAM, 2 TO 9 PERCENT SLOPES
	0.32
	68.8
	16.2
	15

	CtD—COTATI FINE SANDY LOAM, 9 TO 15 PERCENT SLOPES
	0.32
	68.8
	16.2
	15

	CtE—COTATI FINE SANDY LOAM, 15 TO 30 PERCENT SLOPES
	0.32
	68.8
	16.2
	15

	HaB—HAIRE FINE SANDY LOAM, HUMMOCKY, 0 TO 5 PERCENT SLOPES
	0.32
	68.8
	16.2
	15

	LoD—LOS OSOS CLAY LOAM, 2 TO 15 PERCENT SLOPES
	0.32
	35.4
	33.6
	31

	LoE—LOS OSOS CLAY LOAM, 15 TO 30 PERCENT SLOPES
	0.32
	35.4
	33.6
	31

	LsD—LOS OSOS CLAY LOAM, THIN SOLUM, 5 TO 15 PERCENT SLOPES
	0.32
	35.4
	33.6
	31

	SbD—SEBASTOPOL SANDY LOAM, 9 TO 15 PERCENT SLOPES
	0.24
	65.9
	19.1
	15

	SbE—SEBASTOPOL SANDY LOAM, 15 TO 30 PERCENT SLOPES
	0.24
	65.9
	19.1
	15


Source: Natural Resource Conservation Service, 2011.

Expansive Soils

The NRCS delineates soil units and compiles soils data as part of the National Cooperative Soil Survey. The following description of linear extensibility (aka shrink-swell potential, or expansive potential) is provided by the NRCS Physical Properties Descriptions: 
"Linear extensibility" refers to the change in length of an unconfined clod as moisture content is decreased from a moist to a dry state. It is an expression of the volume change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or 10kPa tension) and oven dryness. The volume change is reported in the table as percent change for the whole soil. The amount and type of clay minerals in the soil influence volume change. 
The shrink-swell potential is low if the soil has a linear extensibility of less than 3 percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent. If the linear extensibility is more than 3, shrinking and swelling can cause damage to buildings, roads, and other structures and to plant roots. Special design commonly is needed.

The linear extensibility of the soils within City of Cotati ranges from Low to High. Figure 3.5-5 illustrates the shrink-swell potential of soils in the Planning Area. Approximately 80 percent of the Planning Area has low expansive soils, including most of the undeveloped land. A small area in the western portion of the Planning Area has moderate expansive soils. The majority of the high expansive soils are located along the northern and eastern edge of the Planning Area. Most of the high expansive soils are located within the city limits in areas that are already developed. Only a small portion of the high expansive soils are located in undeveloped areas of the Planning Area. The areas with high expansive soils would require special design considerations due to shrink-swell potentials. 
Landslide

The California Geological Survey classifies landslides with a two-part designation based on Varnes (1978) and Cruden and Varnes (1996). The designation captures both the type of material that failed and the type of movement that the failed material exhibited. Material types are broadly categorized as either rock or soil, or a combination of the two for complex movements. Landslide movements are categorized as falls, topples, spreads, slides, or flows. 
Landslide potential is influenced by physical factors, such as slope, soil, vegetation, and precipitation. Landslides require a slope, and can occur naturally from seismic activity, excessive saturation, and wildfires, or from human-made conditions such as construction disturbance, vegetation removal, wildfires, etc. 
Within Sonoma County, the hillsides have a medium to high susceptibility for landslides, while the valleys have a low susceptibility. Figure 3.5-6 illustrates the landslide potential in the vicinity of the Planning Area. Given the relatively level slopes throughout the City of Cotati, the landslide potential is very low. This is not a significant constraint in the Planning Area. The landslide potential increases in the foothills and mountains to the east a west of the Planning Area. 
Naturally Occurring Asbestos

The term “asbestos” is used to describe a variety of fibrous minerals that, when airborne, can result in serious human health effects. Naturally occurring asbestos is commonly associated with ultramafic rocks and serpentinite. Ultramafic rocks, such as dunite, peridotite and pyroxenite, are igneous rocks comprised largely of iron-magnesium minerals. As they are intrusive in nature, these rocks often undergo metamorphosis, prior to their being exposed on the Earth’s surface. The metamorphic rock serpentinite is a common product of the alteration process. Naturally occurring asbestos is mapped in Sonoma County, although it is all located in mountainous areas. There is no naturally occurring asbestos mapped within the City of Cotati. Figure 3.5-7 illustrates the nearest areas that are more likely to contain naturally occurring asbestos. 
Subsidence

Subsidence is the settlement of organic soils or of saturated mineral soils of very low density. Subsidence generally results from either desiccation and shrinkage, or oxidation of organic material, or both, following drainage. Subsidence takes place gradually, usually over a period of several years. 
The Natural Resource Conservation Service maps expected "initial subsidence," which usually is a result of drainage, and "total subsidence," which results from a combination of factors. While subsidence is an issue of concern in some areas of California, the Natural Resource Conservation Service does not identify it as an issue of concern in the City of Cotati. 
Tsunami/Seiches

Tsunamis and Seiches are standing waves that occur in the ocean or relatively large, enclosed bodies of water (i.e. Lake Tahoe) that can follow seismic, landslide and other events from local sources (California, Oregon, Washington coast) or distant sources (Pacific Rim, South American Coast, Alaska/Canadian coast). 
The California Geological Survey notes 51 recorded tsunamis in central and southern California from 1812 to 2000. In northern California, Crescent City has had 17 recorded tsunamis in the past 60 years. Recorded tsunamis in California have ranged from less than a meter to six meters (approximately 20 feet). The most devastating tsunami to affect California in recent history was from the magnitude 9.2 Alaskan earthquake of 1964, which cause a 20-foot tall tsunami wave in northern California that flooded low-lying communities, and river valleys, killing 11 people.

An earthquake in the Cascadia subduction zone (northern California) is more likely to create tsumamis compared to the strike-slip faults south of Cape Mendocino because water is not typically thrust upward in the lateral movements caused by strike-slip faults. The City of Cotati is not within a Tsunami or Seiche hazard area.

Volcanism

The USGS identifies two principal areas of volcanic hazards in Northern California: the Shasta, Medicine Lake Highland, and Lassen Peak Area and the Clear Lake Area. Mount Shasta and Lassen Peak are located at the southern terminus of the Cascade Range and the associated subduction zones along the west coast of North America. The Clear Lake Volcanic Field is markedly different in its origins and topographic characteristics. Relative to tectonic activity, the Coast Range has been subjected primarily to the lateral faulting of the San Andreas system. The largest volcanic feature within the Clear Lake Field is Mount Konocti, located along the south shore of Clear Lake. 
Relative to City of Cotati, the Clear Lake Volcanic Field is the nearest source of documented volcanic hazards. In contrast to the volcanoes of the southern Cascades, such as Lassen and Shasta, the Clear Lake Field is not associated with subduction. The Clear Lake and Sonoma volcanic phenomena are within the San Andreas Fault system. According to Wood and Kienle (1990), the field is lacking eruptive centers and volcanism tends to be non-explosive. 
The following table is recreated from the Summary of Holocene eruptive activity and probable greatest hazards from future eruptions at volcanic centers in California (USGS Cascade Volcano Observatory, 2000), with citations from Berry et al (1976); Hearn et al (1976); and Sims & Rymer (1975).
	Table 3.5-7: Clear Lake Volcanic Center Holocene Eruptions 

	Recognized Products of Recent Eruptions

	Lava Flows/Cinder Cones
	--

	Domes
	--

	Tephra
	Mafic tephras from eruptions ±10,000 YBP

	Pyroclastic Flows
	--

	Blasts and Pyroclastic Surges
	Phreatic eruptions, hydro-magmatic explosions, base-surges

	Debris Flows/Avalanches
	--


Source: USGS Cascade Volcano Observatory, 2000
Sims and Rymer (1975) estimate the most recent eruption for the Clear Lake Field occurred approximately 10,000 years before present. That event is thought to have produced mafic tephra generated by phreato-magmatic explosions. The USGS identifies the Clear Lake Field’s “most probable” potential hazards as phreatic explosions, phreato-magmatic explosions and base surges. These events could result in “small-volume” tephra eruptions. Therefore, given the nature of the most probable potential volcanic hazards and the distance from City of Cotati, the Clear Lake Field is not likely to generate significant impacts in the City of Cotati.
3.5.2 Regulatory Setting

Federal Regulations

Earthquake Hazards Reduction Act

The Earthquake Hazards Reduction Act of 1977 (42 USC, 7701 et seq.) requires the establishment and maintenance of an earthquake hazards reduction program by the federal government. 
Executive Order 12699

Signed in January 1990, this executive order of the President implements provisions of the Earthquake Hazards Reduction Act for “federal, federally assisted or federally regulated new building construction” and requires the development and implementation of seismic safety programs by federal agencies.

State Regulations

California Building Standards Code (CBSC)

The CBSC is set forth in Title 24 of the California Code of Regulations (CCR). The CBSC contains specific requirements for seismic safety, excavation, foundations, retaining walls and site demolition. It also regulates grading activities, including drainage and erosion control. A local jurisdiction may establish more restrictive building standards reasonably necessary because of local climatic, geological or topographical conditions.

CA Health and Safety Code

Section 19100 et seq. of the California Health and Safety Code establishes the state’s regulations for earthquake protection. This section of the code requires structural designs to be capable of resisting likely stresses produced by phenomena such as strong winds and earthquakes.

Alquist-Priolo Earthquake Fault Zoning Act 
The Alquist-Priolo Earthquake Fault Zoning Act (formerly the Alquist-Priolo Special Studies Zone Act), signed into law December 1972, requires the delineation of zones along active faults in California. The purpose of the Alquist-Priolo Act is to regulate development on or near active fault traces to reduce the hazards associated with fault rupture and to prohibit the location of most structures for human occupancy across these traces. 
Cities and counties must regulate certain development projects within the zones, which include withholding permits until geologic investigations demonstrate that development sites are not threatened by future surface displacement (Hart, 1997). Surface fault rupture is not necessarily restricted to the area within an Alquist-Priolo Zone. 
Seismic Hazards Mapping Act

The Seismic Hazards Mapping Act was developed to protect the public from the effects of strong groundshaking, liquefaction, landslides, or other ground failure, and from other hazards caused by earthquakes. This 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. Before a development permit is granted for a site within a seismic hazard zone, a geotechnical investigation of the site has to be conducted and appropriate mitigation measures incorporated into the project design.

California Department of Transportation Highway Design Manual 
The California Department of Transportation (Caltrans) sets forth roadway design standards for seismic safety in the latest version of the Highway Design Manual (originally published in 1995). 
Water Code
Division 7 of the California Water Code, commonly referred to as the Porter-Cologne Water Quality Control Act, created the State Water Resources Control Board (SWRCB) and the Regional Water Quality Control Boards (RWQCB). In addition, water quality responsibilities are established for the SWRCB and RWQCBs. 
Surface Mining and Reclamation Act of 1975

The California Department of Conservation Surface Mining and Reclamation Act of 1975 (§ 2710), also known as SMARA, provides a comprehensive surface mining and reclamation policy that permits the continued mining of minerals, as well as the protection and subsequent beneficial use of the mined and reclaimed land. The purpose of SMARA is to ensure that adverse environmental effects are prevented or minimized and that mined lands are reclaimed to a usable condition and readily adaptable for alternative land uses. The production and conservation of minerals are encouraged, while giving consideration to values relating to recreation, wildlife, range and forage, as well as aesthetic enjoyment. Residual hazards to public health and safety are eliminated. These goals are achieved through land use planning by allowing a jurisdiction to balance the economic benefits of resource reclamation with the need to provide other land uses.

If a use is proposed that might threaten the potential recovery of minerals from an area that has been classified MRZ-2, SMARA would require the jurisdiction to prepare a statement specifying its reasons for permitting the proposed use, provide public notice of these reasons, and forward a copy of the statement to the State Geologist and the State Mining and Geology Board (Cal. Pub. Res. Code Section 2762).

Division of Mines and Geology 
The California Division of Mines and Geology (DMG) operates within the Department of Conservation. The DMG is responsible for assisting in the utilization of mineral deposits and the identification of geological hazards. 
State Geological Survey 
Similar to the DMG, the California Geological Survey is responsible for assisting in the identification and proper utilization of mineral deposits, as well as the identification of fault locations and other geological hazards.
Local Regulations
Geotechnical Investigations

City of Cotati regulates construction activities through a process that requires the preparation of a site-specific geotechnical investigation in order to assess the design limitations. The purpose of a site-specific geotechnical investigation is to provide a geologic basis for the development of appropriate construction design. Geotechnical investigations typically assess bedrock and Quaternary geology, geologic structure, soils, and the previous history of excavation and fill placement. Proponents of the individual projects may need to prepare geotechnical investigations prior to project design.

3.5.3 Impacts and Mitigation Measures

Thresholds of Significance

Consistent with Appendix G of the CEQA Guidelines, the proposed project will have a significant impact on geology and hazards if it will: 
· Expose people or structures to potential substantial adverse effects, including the risk of loss, injury, or death involving:

· Rupture of a known earthquake fault; or
· Strong seismic ground shaking; or

· Seismic-related ground failure, including liquefaction, or

· Landslides.
· Result in substantial soil erosion or the loss of topsoil;

· Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of the project, and potentially result in on- or off-site landslide, lateral spreading, subsidence, liquefaction or collapse; or

· 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; 
· Have soils incapable of adequately supporting the use of septic tanks or alternative waste water disposal systems where sewers are not available for the disposal of waste water;

Impacts and Mitigation Measures

Impact 3.5.1: The General Plan has the potential to expose people or structures to potential substantial adverse effects, including the risk of loss, injury, or death involving rupture of a known earthquake fault, strong seismic ground shaking, seismic-related ground failure, including liquefaction (Less than Significant)
There are no known active or potentially active faults, or Alquist-Priolo Earthquake Fault Zones, located within the Planning Area. However, there are numerous faults located in the region. Figure 3.5-1 illustrates the location of these faults. These include the San Andreas Fault System, the Rodgers Creek Fault, the Healdsburg Fault, and the Mayacama Fault. Rupture of any of these faults, or of an unknown fault in the region could cause seismic ground shaking. As a result, future development in the City of Cotati may expose people or structures to potential adverse effects associated with a seismic event, including strong ground shaking and seismic-related ground failure. 

Currently, there are no seismic hazard zones mapped in Sonoma County; however, the California Geological Survey estimates a 10% probability of exceeding 40-50 percent of gravity at peak ground acceleration over the next 50 years in the Cotati Planning Area, as well as other communities within the Cotati and Petaluma Valleys. As you move east toward the Rodgers Creek Fault, or west toward the San Andres Fault, the estimates increase up to 60-70 percent of gravity at peak ground acceleration. 
The Association of Bay Area Governments (2011) estimates that the City of Cotati could experience Modified Mercalli Intensities of VII to VIII generated by seismic events occurring in the region. The effect of this intensity level includes: VII) Difficulty standing; Vehicle shaking felt by drivers; Some furniture breaks, VIII) Difficulty steering vehicles; Houses may shift on foundations. 
All projects would be required to comply with the provisions of the California Building Standards Code, which requires development projects to: perform geotechnical investigations in accordance with state law, engineer improvements to address potential seismic and ground failure issues, and to use earthquake-resistant construction techniques to address potential earthquake loads when constructing buildings and improvements. As future development and infrastructure projects are considered by the City, each project will be evaluated for conformance with the California Building Code, the City’s General Plan, Land Use Code, and other regulations. Subsequent development and infrastructure would also be analyzed for potential environmental impacts, consistent with the requirements of CEQA. In addition to the requirements associated with the CBC and the Land Use  Code, the General Plan includes policies and actions to address potential impacts associated with seismic activity. 
The General Plan policies (listed below) require new land development proposals to avoid unreasonable exposure to geologic hazards, including earthquake damage, subsidence, liquefaction and expansive soils. All development and construction proposals must be reviewed by the City to ensure conformance with applicable building standards. Development on soils sensitive to seismic activity is only allowed after adequate site analysis, including appropriate siting, design of structure, and foundation integrity. The General Plan policies require geotechnical investigations to be completed prior to approval of any buildings as a means to ensure that these facilities are constructed in a way that mitigates site-specific seismic and/or geological hazards. All future projects are subject to CEQA review to address seismic safety issues and provide adequate mitigation for existing and potential hazards identified. With the implementation of the policies and actions in the General Plan, as well as applicable state and county codes, potential impacts as associated with a seismic event, including rupture of an earthquake fault, seismic ground shaking, and liquefaction would be less than significant.
2013 General Plan Policies and Actions that Mitigate Potential Impacts

Policies
Policy CSF 1.8: Require new utility infrastructure to be designed and constructed to meet the most current State standards for seismic safety.

Policy SA 2.1: Require new land development proposals to avoid unreasonable exposure to geologic hazards, including earthquake damage, subsidence, liquefaction, and expansive soils.

Policy SA 2.2: Ensure that all development and construction proposals are reviewed by the City to ensure conformance with applicable building standards. 

Policy: SA 2.3 Require geotechnical investigations to be completed prior to approval of any schools, hospitals, fire stations, and police stations, as a means to ensure that these critical facilities are constructed in a way that mitigates site-specific seismic and/or geological hazards.

Policy SA 2.4: Development in areas subject to liquefaction, such as along East and West Cotati Avenues and Gravenstein Highway shall be reviewed by qualified soils engineers and geologists prior to development in order to ensure the safety and stability of all construction. (See Figure 7.1-2 in the General Plan Background Report).

Policy SA 2.5: Ensure that development on slopes over 10% grade complies with special building and grading restrictions specified in Chapter 17.53 of the Municipal Code. 

Policy SA 2.6: Development and grading on slopes greater than 15% shall be prohibited, unless the conditions specified in Chapter 17.53 of the Municipal Code are met. 

Policy SA 2.7: Natural slopes should be maintained and existing vegetation preserved to the greatest extent feasible, especially in areas with a slope greater than 15%. 

Policy SA 2.8: Where alterations such as grading and tree removal are made to hillside sites, rendering slopes unstable, planting of vegetation shall be required to protect structures at lower elevations. 

Policy SA 2.9: The use of drought-tolerant plants for landscaping in hillside areas shall be required as a means to eliminate the need for supplemental watering, which can promote erosion and earth movement. 

Policy SA 2.11: Prior to the development of any new structures and any addition greater than 500 square feet in areas of moderate to high potential for expansive soils as identified in Figure 7.1-5 of the General Plan Background Report, a site-specific soils study shall be prepared. All structures and building foundations located within areas containing expansive soils shall be designed and engineered to comply with the most current version of the California Building Standards Code. 
Actions

Action SA 2a: Require a geotechnical analysis for construction in areas with potential geological hazards and require that recommendations from the geotechnical analysis are incorporated into the project’s design and engineering. 

Action SA 2b: All building code requirements shall be adhered to so as to provide for maximum safety requirements. Inspections for compliance shall be made by the Building Division prior to approval for occupancy.

Action SA 2c: Maintain and enforce standards in the Cotati Municipal Code which specify maximum permissible vegetation removal, soil compaction, and site coverage. Inspections by the Building Division and Engineering Department will ensure compliance.

Action SA 2e: Require the submission of geologic and soils reports for all new developments. The geologic risk areas that are determined from these studies shall have standards established and recommendations shall be incorporated into development.

Action SA 2g: Review, and amend if necessary, the Land Use Code to allow only those uses compatible with site specific geologic conditions in areas of liquefaction or slope instability. The Planning Division shall develop appropriate development standards and review and amend as necessary.

Action SA 2h: Enforce the Municipal Code to ensure the implementation of measures and standards that will insure compatibility with site specific geologic conditions. The Community Development and Public Works Departments will evaluate and amend the criteria as necessary.

Action SA 2i: Annually review revisions to the California Building Standards Code (CBSC) and consider adoption of updates to the CBSC that include new or revised measures to avoid or reduce the potential for damage to structures and facilities caused by groundshaking and other geologic hazards.

Action SA 2j: As applications for building permits are received, identify and inspect seismically unsafe buildings and structures, including unreinforced masonry buildings.

Action SA 2k: Explore programs and funding sources that would encourage, assist, or provide incentives to property owners to retrofit their buildings for seismic safety, such as the Unreinforced Masonry (URM) program. 
Impact 3.5.2: The General Plan has the potential to result in substantial soil erosion or the loss of topsoil (Less than Significant)
The General Plan would allow development and improvement projects that would involve some land clearing, mass grading, and other ground-disturbing activities that could temporarily increase soil erosion rates during and shortly after project construction. Construction-related erosion could result in the loss of a substantial amount of nonrenewable topsoil and could adversely affect water quality in nearby surface waters. 

Soil erosion data for the City of Cotati were obtained from the NRCS. Figure 3.5-4 depicts the soil erosion susceptibility in the Planning Area. The erosion factor Kf varies from 0.24 to 0.32, which is considered moderately low to moderate potential for erosion. 
As future development and infrastructure projects are considered by the City of Cotati, each project will be evaluated for conformance with the California Building Code, the General Plan, Land Use Code, and other regulations. In addition to compliance with City standards and policies, the Regional Water Quality Control Board will require a project specific Storm Water Pollution Prevention Plan (SWPPP) to be prepared for each projects that disturbs an area of one acre or larger. The SWPPPs will include project specific best management measures that are designed to control drainage and erosion. Subsequent development and infrastructure projects would also be analyzed for potential environmental impacts, consistent with the requirements of CEQA. 

The General Plan includes a range of policies and actions related to development on slopes, revegetation of slopes, requirements for erosion and sediment control plans, drainage and erosion requirements, and requirements for the stabilization of slopes after grading. With the implementation of the policies and actions in the General Plan, as well as applicable state and local requirements, potential impacts associated with erosion and loss of topsoil would be less than significant.

2013 General Plan Policies and Actions that Mitigate Potential Impacts

Policies
Policy SA 2.5: Ensure that development on slopes over 10% grade complies with special building and grading restrictions specified in Chapter 17.53 of the Municipal Code. 

Policy SA 2.6: Development and grading on slopes greater than 15% shall be prohibited, unless the conditions specified in Chapter 17.53 of the Municipal Code are met. 

Policy SA 2.7: Natural slopes should be maintained and existing vegetation preserved to the greatest extent feasible, especially in areas with a slope greater than 15%. 

Policy SA 2.8: Where alterations such as grading and tree removal are made to hillside sites, rendering slopes unstable, planting of vegetation shall be required to protect structures at lower elevations. 

Policy SA 2.9: The use of drought-tolerant plants for landscaping in hillside areas shall be required as a means to eliminate the need for supplemental watering, which can promote erosion and earth movement. 

Policy SA 2.10: An erosion and sediment control plan prepared by a civil engineer or other professional who is qualified to prepare such a plan, shall be submitted as part of a grading permit application. The erosion and sediment control plan shall delineate measures to appropriately and effectively minimize soil erosion and sedimentation, and shall comply with the design standards and construction site control measures contained in Chapter 14.36 of the Municipal Code.
Actions

Action SA 2d: As part of the development review process, ensure development applications incorporate drainage and erosion standards identified in the Cotati Municipal Code. Inspections by the Building Division and Engineering Department will ensure compliance.

Action SA 2f: When a change in natural grade or removal of existing vegetation is necessary, appropriate vegetative cover to stabilize slopes and reduce erosion will be required. This shall be accomplished through the development and design review process.

Impact 3.5.3: The General Plan has the potential to 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 (Less than Significant)
Development allowed under the General Plan could result in the exposure of people and structures to conditions that have the potential for adverse effects associated with ground instability or failure. As described in the Existing Setting discussion, soils and geologic conditions in the City of Cotati have the potential for landslides, lateral spreading, subsidence, liquefaction, or collapse. Each are discussed below: 
Landslide: Within Sonoma County, the hillsides have a medium to high susceptibility for landslides, while the valleys have a low susceptibility. Figure 3.5-6 illustrates the landslide potential in the vicinity of the Planning Area. Given the relatively level slopes throughout the City of Cotati, the landslide potential is very low. This is not a significant constraint in the Planning Area. The landslide potential increases in the foothills and mountains to the east and west of the Planning Area. 
Lateral Spreading: Lateral spreading typically results when ground shaking moves soil toward an area where the soil integrity is weak or unsupported, and it typically occurs on the surface of a slope, although it does not occur strictly on steep slopes. Oftentimes, lateral spreading is also directly associated with areas of liquefaction.  Given the relatively level slopes throughout the City of Cotati, the potential for lateral spreading is very low. This is not a significant constraint in the Planning Area. The potential for lateral spreading increases in the foothills and mountains to the east and west of the Planning Area.
Subsidence: While subsidence is an issue of concern in some areas of California, the Natural Resource Conservation Service does not identify it as an issue of concern in the City of Cotati. 
Liquefaction: Liquefaction potential in the Planning Area includes designations of "Very Low" and "Moderate" potential. The area designated "Moderate" potential for liquefaction is located along the northern and eastern edge of the Planning Area, generally associated with the channelized Laguna de Santa Rosa. There is also a small area located west of US 101 and south of SR 116 that is designated "Moderate" potential for liquefaction. The remainder of the Planning Area is designated "Very Low" potential for liquefaction. Figure 3.5-2 illustrates the liquefaction potential in the vicinity of the Planning Area. 
Collapse: Collapsible soils undergo a rearrangement of their grains and a loss of cementation, resulting in substantial and rapid settlement under relatively low loads. Collapsible soils occur predominantly at the base of mountain ranges, where Holocene-age alluvial fan and wash sediments have been deposited during rapid run-off events. Differential settlement of structures typically occurs when heavily irrigated landscape areas are near a building foundation. Examples of common problems associated with collapsible soils include tilting floors, cracking or separation in structures, sagging floors, and nonfunctional windows and doors. Historically, collapsible soils has not been an issue of concern in Cotati. 
The Planning Area does not have a significant risk of becoming unstable as a result landslide, lateral spreading, subsidence, liquefaction or collapse. These geotechnical concerns are not a significant concern in the Plan Area. Therefore, the General Plan would have a less than significant impact relative to this topic. 

Conclusion: As future development and infrastructure projects are considered by the City of Cotati, each project will be evaluated for conformance with the California Building Code, the General Plan, Land Use Code, and other regulations. Subsequent development and infrastructure projects would also be analyzed for potential environmental impacts, consistent with the requirements of CEQA. Future development and improvement projects would be required to have a specific geotechnical study prepared and incorporated into the improvement design, consistent with the requirements of state and local codes. In addition to the requirements associated with the CBC and the Land Use Code, the General Plan includes policies and actions to ensure that development, infrastructure, and other projects address potential ground failure and instability issues through compliance with applicable building standards, identification of potential geologic hazards, preparation of geotechnical studies, and appropriate site analysis and engineering measures to mitigate any identified hazards, including landslides, lateral spreading, liquefaction, and other potential ground failures, to an acceptable level. With the implementation of the policies and actions in the General Plan, as well as applicable state and local codes, potential impacts as associated ground instability or failure would be less than significant.
2013 General Plan Policies and Actions that Mitigate Potential Impacts

Policies
Policy SA 2.1: Require new land development proposals to avoid unreasonable exposure to geologic hazards, including earthquake damage, subsidence, liquefaction, and expansive soils.

Policy SA 2.2: Ensure that all development and construction proposals are reviewed by the City to ensure conformance with applicable building standards. 
Policy: SA 2.3 Require geotechnical investigations to be completed prior to approval of any schools, hospitals, fire stations, and police stations, as a means to ensure that these critical facilities are constructed in a way that mitigates site-specific seismic and/or geological hazards.

Policy SA 2.4: Development in areas subject to liquefaction, such as along East and West Cotati Avenues and Gravenstein Highway shall be reviewed by qualified soils engineers and geologists prior to development in order to ensure the safety and stability of all construction. (See Figure 7.1-2 in the General Plan Background Report).

Policy SA 2.5: Ensure that development on slopes over 10% grade complies with special building and grading restrictions specified in Chapter 17.53 of the Municipal Code. 
Policy SA 2.6: Development and grading on slopes greater than 15% shall be prohibited, unless the conditions specified in Chapter 17.53 of the Municipal Code are met. 
Policy SA 2.7: Natural slopes should be maintained and existing vegetation preserved to the greatest extent feasible, especially in areas with a slope greater than 15%. 
Policy SA 2.8: Where alterations such as grading and tree removal are made to hillside sites, rendering slopes unstable, planting of vegetation shall be required to protect structures at lower elevations. 
Policy SA 2.9: The use of drought-tolerant plants for landscaping in hillside areas shall be required as a means to eliminate the need for supplemental watering, which can promote erosion and earth movement. 

Actions

Action SA 2a: Require a geotechnical analysis for construction in areas with potential geological hazards and require that recommendations from the geotechnical analysis are incorporated into the project’s design and engineering. 
Action SA 2b: All building code requirements shall be adhered to so as to provide for maximum safety requirements. Inspections for compliance shall be made by the Building Division prior to approval for occupancy.

Action SA 2c: Maintain and enforce standards in the Cotati Municipal Code which specify maximum permissible vegetation removal, soil compaction, and site coverage. Inspections by the Building Division and Engineering Department will ensure compliance.

Action SA 2d: As part of the development review process, ensure development applications incorporate drainage and erosion standards identified in the Cotati Municipal Code. Inspections by the Building Division and Engineering Department will ensure compliance.

Action SA 2e: Require the submission of geologic and soils reports for all new developments. The geologic risk areas that are determined from these studies shall have standards established and recommendations shall be incorporated into development.

Action SA 2f: When a change in natural grade or removal of existing vegetation is necessary, appropriate vegetative cover to stabilize slopes and reduce erosion will be required. This shall be accomplished through the development and design review process.

Action SA 2g: Review, and amend if necessary, the Land Use Code to allow only those uses compatible with site specific geologic conditions in areas of liquefaction or slope instability. The Planning Division shall develop appropriate development standards and review and amend as necessary.

Action SA 2h: Enforce the Municipal Code to ensure the implementation of measures and standards that will insure compatibility with site specific geologic conditions. The Community Development and Public Works Departments will evaluate and amend the criteria as necessary.

Action SA 2i: Annually review revisions to the California Building Standards Code (CBSC) and consider adoption of updates to the CBSC that include new or revised measures to avoid or reduce the potential for damage to structures and facilities caused by groundshaking and other geologic hazards.

Impact 3.5.4: The General Plan has the potential to result in development on expansive soil, as defined in Table 18-1-B of the Uniform Building Code (1994), creating substantial risks to life or property (Less than Significant)
Expansive soil properties can cause substantial damage to building foundations, piles, pavements, underground utilities, and/or other improvements. Structural damage, such as warping and cracking of improvements, and rupture of underground utility lines may occur if the expansive potential of soils is not considered during the design and construction of all improvements. 
Linear extensibility is a method for measuring expansion potential. The expansion potential is low if the soil has a linear extensibility of less than 3 percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent. If the linear extensibility is more than 3, shrinking and swelling can cause damage to buildings, roads, and other structures and to plant roots. Special design commonly is needed.

The linear extensibility of the soils within City of Cotati ranges from Low to High. Figure 3.5-5 illustrates the expansion potential of soils in the Planning Area. Approximately 80 percent of the Planning Area has low expansive soils, including most of the undeveloped land. A small area in the western portion of the Planning Area has moderate expansive soils. The majority of the high expansive soils are located along the northern and eastern edge of the Planning Area. Most of the high expansive soils are located within the city limits in areas that are already developed. Only a small portion of the high expansive soils are located in undeveloped areas of the Planning Area. The areas with high expansive soils would require special design considerations due to shrink-swell potentials. 
As future development and infrastructure projects are considered by the City, each project will be evaluated for conformance with the California Building Code, City’s General Plan, Land Use Code, and other applicable regulations. Subsequent development and infrastructure projects would also be analyzed for potential environmental impacts, consistent with the requirements of CEQA. 
The Safety Element of the General Plan establishes policies and programs that are designed to protect from geologic hazards, including expansive soils. Consistency with the General Plan policies and programs will require a site-specific design-level geotechnical investigation, prepared by a licensed professional, and submitted to the City for review and confirmation. A site-specific geotechnical investigation will identify the potential for damage related to expansive soils and non-uniformly compacted fill and engineered fill. If a risk is identified, design criteria and specification options may include removal of the problematic soils, and replacement, as needed, with properly conditioned and compacted fill material that is designed to withstand the forces exerted during the expected shrink-swell cycles and settlements. 
Design criteria and specifications set forth in the design-level geotechnical investigation will ensure impacts from problematic soils are minimized. There are no additional significant adverse environmental impacts, apart from those disclosed in the relevant chapters of this Draft EIR, that are anticipated to occur associated with expansive soils. Therefore, this impact is considered less than significant.

2013 General Plan Policies and Actions that Mitigate Potential Impacts

Policies
Policy SA 2.1: Require new land development proposals to avoid unreasonable exposure to geologic hazards, including earthquake damage, subsidence, liquefaction, and expansive soils.

Policy SA 2.2: Ensure that all development and construction proposals are reviewed by the City to ensure conformance with applicable building standards. 
Policy: SA 2.3 Require geotechnical investigations to be completed prior to approval of any schools, hospitals, fire stations, and police stations, as a means to ensure that these critical facilities are constructed in a way that mitigates site-specific seismic and/or geological hazards.

Policy SA 2.11: Prior to the development of any new structures and any addition greater than 500 square feet in areas of moderate to high potential for expansive soils as identified in Figure 7.1-5 of the General Plan Background Report, a site-specific soils study shall be prepared. All structures and building foundations located within areas containing expansive soils shall be designed and engineered to comply with the most current version of the California Building Standards Code. 

Actions

Action SA 2a: Require a geotechnical analysis for construction in areas with potential geological hazards and require that recommendations from the geotechnical analysis are incorporated into the project’s design and engineering. 
Action SA 2b: All building code requirements shall be adhered to so as to provide for maximum safety requirements. Inspections for compliance shall be made by the Building Division prior to approval for occupancy.

Action SA 2c: Maintain and enforce standards in the Cotati Municipal Code which specify maximum permissible vegetation removal, soil compaction, and site coverage. Inspections by the Building Division and Engineering Department will ensure compliance.

Action SA 2e: Require the submission of geologic and soils reports for all new developments. The geologic risk areas that are determined from these studies shall have standards established and recommendations shall be incorporated into development.

Action SA 2h: Enforce the Municipal Code to ensure the implementation of measures and standards that will insure compatibility with site specific geologic conditions. The Community Development and Public Works Departments will evaluate and amend the criteria as necessary.

Action SA 2i: Annually review revisions to the California Building Standards Code (CBSC) and consider adoption of updates to the CBSC that include new or revised measures to avoid or reduce the potential for damage to structures and facilities caused by groundshaking and other geologic hazards.

Impact 3.5.5: The General Plan does not have the potential to have soils incapable of adequately supporting the use of septic tanks or alternative waste water disposal systems where sewers are not available for the disposal of waste water (Less than Significant)
The City of Cotati owns and operates a sanitary sewer collection system that provides sanitary sewer, or wastewater, service to approximately 1,200 acres in and around the City’s limits. The sanitary sewer system is comprised of four lift stations, approximately 140,300 lineal feet of collection piping ranging in size from six inches to 24 inches, approximately 484 manholes, approximately 150 cleanouts, and a 24-inch transfer interceptor which carries wastewater to the Santa Rosa Subregional Treatment Plant (also referred to as the Laguna Wastewater Treatment Plant LWWTP) for treatment. All new waste water generated from General Plan land uses will be collected and transmitted to this Treatment Plant for treatment. There will be no septic tanks or alternative waste water disposal systems utilized for new development. There are no additional environmental impacts, apart from those disclosed in the relevant chapters of this EIR, which are anticipated to occur. Therefore, this impact is considered less than significant. 
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