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Section 3.6 
Geology and Soils 

3.6.1 Introduction 
Cannabis cultivation and manufacturing may result in the 
environmental impacts related to grading, slope failure, 
soils instability and landslides, erosion and sedimentation, 
and exposure of new structures to seismic shaking. This 
section identifies and evaluates issues related to geology 
and soils that could result from the Project and More 
Permissive Project scenarios of the Commercial Cannabis 
Cultivation and Manufacturing Regulations and Licensing 
Program (Program). Key resources or data used in the 
preparation of this chapter include the Santa Cruz County 
General Plan Public Safety and Noise Element, Santa Cruz 
County Code (SCCC), including the Geologic Hazards 
Ordinance, Grading Ordinance, Erosion Control Ordinance, 
and County Building Code, U.S. Natural Resources 
Conservation Service (NRCS) Soil Survey Maps, Alquist-
Priolo Earthquake Fault Zone Maps, and cannabis 
cultivation registration data and manufacturing data 
collected to inform the Program in 2016/2017 by the 
County. For issues related to surface runoff and 
groundwater resources, please refer to Section 3.9, 
Hydrology and Water Quality. 

3.6.2 Environmental Setting 
Regional Geology 

The County of Santa Cruz (County) 
encompasses diverse topography, geologic 
features and soils, including coastal terraces 
and alluvial valleys, steep foothills and 
mountains, known and potential earthquake 
faults and seismic hazards, and a wide range of 
soil types with varying constraints (e.g., 
expansion, liquefaction). The County is in the 
Coast Range physiographic province of 
California, which was formed by plate tectonic 
forces associated with the San Andreas Fault 
system. The northwest-southeast structural 
grain of the Coast Ranges is controlled by a 

 
The Santa Cruz Mountains comprise approximately 
75 percent of the County and are characterized by 
steep forested slopes and deep valleys. 

Program Impact Analysis  
At a Glance 

Commercial cannabis cultivation and 
manufacturing under the Program 
could have adverse effects on the 
environment due to exposure to 

unstable earth conditions, such as 
landslides, erosion, earthquakes, 

liquefaction, expansive soils, ground 
failure, or other geologic hazards. 

Compliance with the County’s 
Geologic Hazards Ordinance, 

Grading Ordinance, and Erosion 
Control Ordinance would provide 
adequate engineering design to 
address or avoid unstable earth 

conditions. Unregulated cannabis 
activities would not be subject to 
County regulations and may have 

significant and unavoidable adverse 
effects. 
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complex of active faults within the San Andreas fault system (City of Santa Cruz 2011). This province 
is characterized by low mountain ranges, generally parallel to the coast, with elevations of 1,500 to 
3,000 feet (County of Santa Cruz RDA/DPW 2006). The Santa Cruz Mountains are mostly underlain 
by a large, elongated prism of granite and metamorphic basement rock types, bordered to the 
northeast by the San Andreas strike-slip fault system and to the southwest by the San Gregorio-
Nacimiento strike-slip fault system (RBF Consulting 2009).  

Along the coast, the ongoing tectonic activity is most evident in the gradual uplift of the coastline, as 
indicated by the series of uplifted marine terraces that sculpt the coastline (City of Santa Cruz 2011). 
Coastal areas in the County are characterized by step-like marine terraces. The terrace deposits 
consist of sediments deposited below sea level, however, the terraces are above sea level now due to 
a combination of changing sea levels and uplift of the coastal land mass (County of Santa Cruz 
RDA/DPW 2006). 

Topography 
Elevation of the County ranges from sea level to approximately 3,000 feet (USDA 1980). 
Approximately 75 percent of the County lies within the Santa Cruz Mountains, which supports area of 
very steep slopes exceeding 30 percent. The Mountain Region, including the unincorporated towns of 
Ben Lomond, Felton, and Boulder Creek, includes the Santa Cruz Mountain Range and is characterized 
by deep valleys such as the San Lorenzo Valley and intervening ridges such as those along Skyline 
Boulevard. The North Coast Region, including the unincorporated towns of Davenport and Bonny 
Doon, is characterized by broad, gently sloping marine terraces that extend along the Pacific Ocean as 
well as steep foothills that rise into the Santa Cruz Mountains via County roads such as Bonny Doon 
Road and Empire Grade. The Urban Region includes the incorporated cities of Santa Cruz, Scotts 
Valley, Soquel, Live Oak, Aptos, and Capitola, and consists of developed marine terraces, hills, and 
valleys with open forested hillsides. The South County Region, including the incorporated city of 
Watsonville, consists of valley lowlands such as within Pajaro Valley, terraces, rolling hills, sloughs, 
and floodplains that are intensively used for irrigated and dry-farm crops, as well as the more arid, 
chaparral dominated mountain range above Watsonville. 

Soils 
Soils within the County include a mixture of loams, sands, silts, and/or clay soils that vary from area 
to area, depending on local geology (also see Section 3.2, Agricultural Resources). There are 33 types 
of soil series that occur within the County (USDA 1980). Soil stability and related hazards depend on 
soil characteristics and slope (Table 3.6-1). 
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Table 3.6-1 Soil Characteristics in Santa Cruz County 

Soil Types Slope 
Range 

Representative Characteristics and 
Known Hazards Countywide Region(s) 

Sandy loam, loam, 
clay loam, and clay 
Example: 
Watsonville series 

Level to 
moderately 
steep 

These soils are characteristic of 
lowlands, valleys, and floodplain areas 
within the County; mainly used for 
crops and sometimes housing 
developments; clay minerals that are 
subject to water seepage may be 
expansive; these soils are susceptible to 
liquefaction and generally lack strength 
for the support of structures; clay 
minerals are subject to water seepage 
may be expansive. 

Urban and South County 

Coarse sand, 
loamy sand, or 
gravelly sandy 
loam 
Example: Zayante 
series 

Gently 
sloping to 
moderately 
steep 

These soils are characteristic of sand 
dunes, hills, and mountains within the 
County; slope tends to make these soils 
susceptible to erosion and landslides. 

North Coast, Mountain, 
Urban, and South County 

Loam, sandy loam, 
or stony sandy 
loam 
Example: Ben 
Lomond series 

Moderately 
sloping to 
very steep 

These soils are characteristic of 
mountains and hills dominantly under 
forest vegetation within the County; a 
few areas where these soils occur are 
used for housing developments, 
however slope tends to make these soils 
susceptible to erosion and landslides. 

North Coast, Mountain, 
Urban, and South County 

Loam, stony loam, 
gravelly sandy 
loam, or shaly clay 
loam 
Example: Bonny 
Doon series 

Moderately 
sloping to 
extremely 
steep 

These soils are characteristic of 
mountains and hills dominantly 
underbrush vegetation within the 
County; a few areas where these soils 
occur are used for rangeland, timber 
production, and for housing 
developments; these soils are 
susceptible to erosion and landslides. 

North Coast, Mountain, 
and Urban 

Source: USDA (1980). 

Geologic Hazards 

Landslides and Slope Stability 

Slope stability is a function of the height and steepness, the inherent strength of underlying soil and 
rock, moisture levels, and the presence and orientation of geologic planes of weakness such as 
bedding, joints, and faults. Mountainous areas of the County with characteristically steep slopes are 
generally classified as having moderate to high potential for slope stability problems (Figure 3.6-1) 
(Santa Cruz County GIS 2009a). Potential landslide areas within the County encompass approximately 
36,680 acres within the County. The North Coast and Mountain Regions have the largest distribution 
of potential landslide areas; however, there are also more limited landslide hazard areas within the 
South County and Urban Regions. Hazards due to landslides and slope instability include both  
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naturally occurring features and slope failures that 
could result from site development. As of 2016, up to 
760 locations support cannabis cultivation in the 
County, where 58 percent are either outdoor or 
greenhouse cultivators (see Chapter 2, Project 
Description). Based on enforcement data, some 
cannabis cultivation sites include substantial land 
clearing, vegetation clearance and other soil 
disturbance in areas prone to landslide and slope 
stability hazards in mountainous areas of the County. 
Such existing cultivation activities incrementally 
contribute to ongoing soil erosion and potential for 
landslides.  

Soil Erosion 

Soil erosion is the removal of soil by water and wind. 
Soil erosion potential is related to texture, organic matter content, soil structure, and permeability. 
Other factors that influence erosion potential include the amount of rainfall and wind, the length and 
steepness of the slope, and the density and type of vegetative cover. Coastal erosion is influenced by 
wave action, tidal currents, wave currents, surface runoff, drainage, and high winds. Soil erosion has 
the potential to occur from natural and human-induced activities in all four countywide regions. 
Existing unregulated outdoor and greenhouse cannabis cultivation contributes to ongoing soil erosion 
in the County, especially in areas where many growers are located in close proximity to one another. 
Approximately 62 percent of known cannabis cultivators currently operate in either the Mountain or 
South Coast Region, which both have areas of steep slopes and erodible soils that are prone to erosion 
when soil is disturbed. 

Expansive Soils 

Expansive soils swell when the moisture content increases and shrink when the moisture decreases. 
Such soils are usually described as “adobe,” and form ground cracks when they dry out. The volume 
changes resulting from variable moisture conditions can cause movement and cracking of structures 
built on expansive soils. Soils beneath concrete floor slabs tend to increase in moisture content, thus 
causing heave. Soils under raised floors tend to dry out and shrink, causing settlement of the structure. 
Expansive soils are present in areas of south and southeastern areas of the County, as well as along 
the coastline (Santa Cruz County GIS 2009b). 

Subsidence 

Subsidence refers to deep-seated settlement due to the withdrawal of fluids (i.e., water, oil, natural 
gas). It is most commonly caused by the lowering of the water table and tends to cover broad areas. 
Less than one inch of subsidence has been observed at two GPS ground stations in Santa Cruz County 
and the coastal plain of the County is estimated to have a low potential for future land subsidence 
(California State Water Board 2014). 

Outdoor cannabis cultivation has in some cases 
required hillside grading and terracing and 
land clearing, which results in accelerated 
erosion caused by increased surface runoff. 
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Regional Faulting and Ground Shaking 

The San Andreas, Zayante-Vergeles, and San Gregorio faults and the Monterey Bay-Tularcitos fault 
zone generate seismic hazards in the County. These faults are associated with Holocene activity 
(movement in the last 11,000 years) and are therefore considered to be active. The most severe 
historical earthquakes to affect the region are the 1906 San Francisco earthquake and the 1989 Loma 
Prieta earthquake, with Richter magnitudes of about 8.3 and 7.1, respectively (City of Santa Cruz 
2011). 

Seismically induced ground acceleration is the shaking motion that results from earthquakes. 
Earthquake-generated ground shaking is the greatest cause of widespread damage in an earthquake. 
The intensity of ground shaking resulting from an earthquake depends on the magnitude and failure 
mechanics of the earthquake; the distance from the focus; and the nature of the bedrock, alluvium, 
and soil through which the shock waves travel. Generally, seismic waves attenuate with distance from 
the focus of the earthquake.  

Fault rupture potential and seismic activity is generally prevalent throughout the County (see Figure 
3.6-1). Fault rupture occurs when movement on a fault within the earth breaks through to the surface. 
Rupture may occur suddenly during an earthquake or slowly in the form of fault creep, which is the 
slow rupture of the earth’s crust. County General Plan Policy 6.1.1 requires review of geologic hazards 
for all discretionary development projects that are located in a designated fault zone. Fault zone 
hazard areas that are County-designated for review include the Butano, Sargent, Zayante, and 
Corralitos complexes. State-designated seismic review is required for Alquist-Priolo Zones, 
earthquake fault zones established by the State Geologist to establish zones to regulate development 
(dwellings of less than four units and up to two stories are exempted) from surface fault ruptures. In 
the County, such regulations would apply to habitable development in the San Andreas Fault Zone 
and portions of the Zayante and Butano complexes. The Monterey Bay-Tularcitos fault is not 
designated for seismic review by the state or County; however, seismic-related hazards in the County 
can result from underwater seismic activity associated with this fault, as described in the following 
section on tsunamis. In these regions, the County requires a preliminary and/or full geologic report 
and a County-designated registered geologist performs a site visit and evaluation for proposed 
development, including single family residences, which also serves to implement State seismic review 
requirements. 

Liquefaction 

Liquefaction is the loss of strength of saturated sandy soil accompanying ground shaking during an 
earthquake. On relatively level ground this may cause water to rise to the ground surface, while on 
slopes liquefaction may result in slope failure. Liquefaction potential is largely based on the probable 
depth to groundwater, soil characteristics (i.e., classification, grain size, density), and earthquake 
intensity and duration. Most of the valley bottoms in the southern regions of the County are underlain 
by alluvium and are considered at very high, high, or moderate risk for liquefaction potential based 
on the Santa Cruz County Liquefaction Hazard Areas map (Santa Cruz County GIS 2009c). Coastline 
regions also have low to very high liquefaction potential.  

Tsunamis 

Tsunamis are giant ocean waves generated when uplift or down-dropping movement occurs over a 
broad area of the ocean floor associated with movement on submarine faults during large 
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earthquakes, submarine landslides, or volcanic eruptions (City of Santa Cruz 2011). The California 
Emergency Management Agency Tsunami Inundation Map for Santa Cruz County indicates that 
coastal areas, particularly within the City of Santa Cruz and Pajaro Dunes regions have a tsunami risk 
(Cal EMA 2009; Santa Cruz County GIS 2009d). The Monterey Bay-Tularcitos submarine fault spans 
Monterey Bay in a northeast-southwest direction and is a potential source of tsunami risk. Submarine 
landslides in the Monterey submarine canyon are another potential local source of tsunamis. Many 
large landslides have been mapped along the flanks of the canyon (City of Santa Cruz 2011). Minimal 
damage in Santa Cruz County has occurred during recorded tsunamis. However, a tsunami generated 
by a 9.0 magnitude earthquake in Japan in March 2011 caused substantial damage to the City of Santa 
Cruz Small Craft Harbor when swells inundated the inner harbor areas, including broken docks and 
moorings (City of Santa Cruz 2011). 

3.6.3 Regulatory Setting 
Geologic resources and geotechnical hazards are governed primarily by local jurisdictions, although 
federal and state laws would apply to future cannabis cultivation development under the Project and 
More Permissive Project. Appendix A contains the federal and state regulations that pertain to 
geologic resources and geotechnical hazards. State and local regulations that are directly relevant to 
future commercial cannabis cultivation and manufacturing under the Program are discussed below. 
The Public Safety and Noise Element of the Santa Cruz County General Plan and the SCCC both contain 
policies and regulations for avoidance of geologic hazards.  

3.6.3.1 State 

California Building Code (2016) 
The State of California provides minimum standards for building design through the California 
Building Code (CBC), which is adopted by and in effect in the County. In accordance with the CBC and 
SCCC Chapters 12.10, Building Regulations and 16.20, Grading Regulations, a grading permit is 
required if more than 100 cubic yards of soil are moved during implementation of a proposed project. 
Chapter 16 of the CBC contains definitions of seismic sources and the procedure used to calculate 
seismic forces on structures. Chapter 18 of the CBC contains standards and regulations relating to soil 
stability, design standards for seismic safety, and construction standards for building foundations. 
Specific regulations in Section 1803 require geotechnical investigations or preliminary soil reports as 
a condition of building permit approval. Section 1804 provides regulations on the siting of structures 
and site grading based on the soils and slope stability of a site. Section 1808 establishes regulations 
for the design and construction of building foundations, with emphasis on stability (i.e., issues 
pertaining to shifting soils, seismic overturning, and expansive soils) and design loads. The CBC has 
been adopted into the SCCC pursuant to Chapter 12.10, Building Regulations. For further information 
on the County Building Code and Grading Regulations and relevant requirements for avoidance of 
geologic hazards, please see Section 3.6.3.2, Local below. 
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3.6.3.2 Local 

County of Santa Cruz General Plan and Local Coastal Program 

Public Safety and Noise Element 

The Public Safety and Noise Element, Chapter 6 of the County of Santa Cruz General Plan and Local 
Coastal Program, guides land use planning by providing information regarding geologic, soil, seismic, 
fire, and flood hazards. The following objectives and policies of the Public Safety and Noise Element 
pertain to the Project. For a comprehensive list of all objectives and policies, see Chapter 6 of the 
General Plan. 

Objective 6.1: Seismic Hazards. To reduce the potential for loss of life, injury, and property damage 
resulting from earthquakes by: regulating the siting and design of development in seismic hazard 
areas; encouraging open space, agricultural or low density land use in the fault zones; and increasing 
public information and awareness of seismic hazards. 

Seismic Hazards Policy 6.1.1: Geologic Review for Development in Designated Fault Zones. 
Require a review of geologic hazards for all discretionary development projects, including the 
creation of new lots, in designated fault zones. Fault zones designated for review include the 
Butano, Sargent, Zayante, and Corralitos complexes, as well as the State designated Seismic 
Review Zones. Required geologic reviews shall examine all potential seismic hazards, and may 
consist of a Geologic Hazards Assessment and a more complete investigation where required.  

Objective 6.2: Slope Stability. To reduce safety hazards and property damage caused by landslides 
and other ground movements affecting land use activities in areas of unstable geologic formations, 
potentially unstable slopes and coastal bluff retreat. 

Slope Stability Policy 6.2.1: Geologic Hazards Assessment for Development on and Near 
Slopes. Require a geologic hazards assessment of all development, including grading permits, that 
is potentially affected by slope instability, regardless of the slope gradient on which the 
development takes place.  

Slope Stability Policy 6.2.2: Engineering Geology Report. Require an engineering geology 
report by a certified engineering geologist and/or a soils engineering report when the hazards 
assessment identifies potentially unsafe geologic conditions in an area of proposed development. 

Slope Stability Policy 6.2.4: Mitigation of Geologic Hazards and Density Considerations. 
Deny the location of a proposed development or permit for a grading project if it is found that 
geologic hazards cannot be mitigated to within acceptable risk levels; and approve development 
proposals only if the project’s density reflects consideration of the degree of hazard on the site, as 
determined by technical information. 

Coastal Bluffs and Beaches Policy 6.2.17: Prohibit New Building Sites in Coastal Hazard 
Areas. Do not allow the creation of new building sites, lots, or parcels in areas subject to coastal 
hazards, or in the area necessary to ensure a stable building site for the minimum 100-year 
lifetime. 

Objective 6.3: Erosion. To control erosion and siltation originating from existing conditions, current 
land-use activities, and from new developments, to reduce damage to soil, water, and biotic resources. 
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Erosion Policy 6.3.1: Slope Restrictions. Prohibit structures in discretionary projects on slopes 
in excess of 30 percent. A single-family dwelling on an existing lot may be exempted from the 
prohibition where siting on greater slopes would result in less land disturbance or siting on lesser 
slopes is infeasible. 

Erosion Policy 6.3.2: Grading Projects to Address Mitigation Measures. Deny any grading 
project where a potential danger to soil or water resources has been identified and adequate 
mitigation measures cannot be undertaken. 

Erosion Policy 6.3.3: Abatement of Grading and Drainage Problems. Require, as a condition 
of development approval, abatement of any grading or drainage condition on the property which 
gives rise to existing or potential erosion problems. 

Erosion Policy 6.3.8: On-Site Sediment Containment. Require containment of all sediment on 
the site during construction and require drainage improvements for the completed development 
that will provide runoff control, including onsite retention or detention where downstream 
drainage facilities have limited capacity. Runoff control systems or Best Management Practices 
shall be adequate to prevent any significant increase in site runoff over pre-existing volumes and 
velocities and to maximize on-site collection of non-point source pollutants. 

Future cannabis cultivation and manufacturing licenses and associated development would be subject to 
the following sections of the SCCC with associated permit and report preparation requirements.  

County of Santa Cruz Geologic Hazards Ordinance 
The County Geologic Hazards Ordinance, adopted as Chapter 16.10 of the SCCC, provides policy 
implementation, public health and safety, development standards, and notice of geologic hazards. This 
chapter sets forth regulations and review procedures for development and construction activities, 
including grading, septic systems installation, development permits, building permits, minor land 
divisions, and subdivisions throughout the County and particularly within mapped geologic hazards 
areas and special flood hazard areas (SFHAs). These regulations and procedures are administered 
through a system of geologic hazard assessment, geologic reports, technical review, and development 
and building permits.  

County of Santa Cruz Grading Ordinance 
The County Grading Ordinance, adopted as Chapter 16.20 of the SCCC, sets forth rules and regulations 
to control all grading, including excavations, earthwork, road construction, dredging, diking, fills and 
embankments. It also establishes administrative procedures for issuance of permits and provides for 
approval of grading plans and inspections. Grading permits require Planning Commission approval 
for grading in excess of 8,000 cubic yards, or for which an environmental impact report was prepared, 
or for grading in excess of 1,000 cubic yards which is visible from a scenic corridor roadway. All other 
grading permits, including those for agricultural grading, must be approved by the Planning Director, 
pursuant to Section 16.20.040 and Section 16.20.195 of the SCCC, through a staff-level administrative 
process. Agricultural grading is defined as any grading which takes place on land designated for 
commercial agricultural use as specified in Section 16.50.040; provided, however, that agricultural 
grading does not include any grading on such lands connected with the construction of access roads 
or building sites, except greenhouse sites. Specialized agricultural activities also require a regular 
grading permit rather than a less-specific agricultural grading permit. A proposed grading plan must 
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be accompanied by an erosion control plan and erosion preventative measures, in accordance with 
the requirements of the County Erosion Control Ordinance of SCCC Chapter 16.22.  

County of Santa Cruz Erosion Control Ordinance 
The County Erosion Control Ordinance, adopted as Chapter 16.22 of the SCCC, provides regulations 
intended to eliminate and prevent conditions of accelerated erosion that have led to, or could lead to, 
degradation of water quality, damage to property, loss of topsoil and vegetation cover, disruption of 
water supply, and increased danger from flooding. An erosion control plan indicating proposed 
methods for the control of runoff, erosion, and sediment movement must be submitted and approved 
with a grading plan prior to issuance of a building permit or development permit. All winter-grading 
erosion control plans require a Winter Grading Permit approved administratively, pursuant to Section 
16.22.040. Chapter 16.22 also requires approval of a Land Clearing Permit for any vegetation removal 
or land clearing in excess of one acre, or of any amount if located within a sensitive habitat area. 
Erosion control plans are designed to minimize erosion during construction and throughout the life 
of the project.  

County of Santa Cruz Building Code 
The County Building Code, adopted as Chapter 12.10 of the SCCC, implements the 2016 CBC, subject 
to amendments, changes, and exceptions where it finds that there are certain conditions and 
situations in the County that require modification of California codes for buildings and related 
construction. The County Building Code contains standards and regulations relating to soil stability, 
design standards for seismic safety, and construction standards for building foundations. The County 
Building Code addresses grading, excavations, cuts, fills, setbacks, drainages, terracing, erosion 
control, seismic shaking, and the minimum standards to safeguard and protect life, buildings, and 
structures within the County. 

3.6.4 Methodology and Assumptions 
This analysis determines whether the Program has the potential to create exposure to geologic 
hazards in the County, considering both the Project scenario and the More Permissive Project scenario 
identified in Chapter 2, Project Description. As stated in Chapter 2, Project Description, the County is 
divided into four general regions for planning purposes: North Coast, Mountain, Urban, and South 
County regions. Geologic resources differ widely throughout the County and are sometimes 
characterized in this analysis by the region in which they occur. Refer to Section 3.0, Introduction and 
Approach to Analysis, for a detailed discussion of projected cannabis activities in the County due to 
Program implementation. 

This analysis of potential impacts related to geology and soils reviews the existing geological/soil 
hazards identified in Section 3.6.2, Environmental Setting, and determines whether the Program has 
the potential to create impacts due to such geology/soil hazards, including both the Project scenario 
and the More Permissive Project scenario. The analysis takes into consideration the existing General 
Plan policies that require avoiding geologic hazards and health, safety, and welfare regulatory 
requirements of the SCCC. The analysis also accounts for provision of the Program’s draft ordinance 
that require: “All licenses issued under this Chapter must be consistent with the County’s policies, 
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objectives, laws, regulations, and programs related to land use, including those related to the County’s 
General Plan and Local Coastal Program” (Appendix A). 

3.6.5 Significance Criteria 
CEQA Guidelines Thresholds 

Appendix G of the State CEQA Guidelines states that a project would be considered to have a direct, 
indirect or secondary significant impact related to geology and soils if it would result in any of the 
following: 

 Expose people or structures to potential substantial adverse effects, including the risk of loss,
injury, or death involving the following.

 Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 
substantial evidence of a known fault. Refer to Division of Mines and Geology Special 
Publication 42. 

 Strong seismic ground shaking. 

 Seismic-related ground failure, including liquefaction. 

 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 an onsite or offsite landslide, lateral spreading, subsidence,
liquefaction, or collapse.

 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 wastewater
disposal systems in areas where sewers are not available for the disposal of wastewater.

3.6.6 Environmental Impact Analysis and Mitigation 
This section discusses the potential geologic and soils impacts associated with the Program. A detailed 
discussion of each impact follows. Where there are potentially significant or significant and 
unavoidable impacts, mitigation measures are proposed and the residual impact is determined. 
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3.6.6.1 Program Impacts 

Impact GEO-1. Commercial cannabis cultivation under the Program could have 
adverse effects due to exposure of persons and structures to unstable earth 
conditions, such as landslides, erosion, earthquakes, liquefaction, expansive soils, 
ground failure, or other geologic hazards. This impact would be less than significant 
with mitigation. 

Impact GEO-1.1. Direct Cultivation. Commercial cannabis cultivation could occur on lands subject 
to geologic hazards, including landslides, steep slopes or soils prone to erosion, liquefaction, 
expansion or contraction, or ground failure. Further, the installation and maintenance of cannabis in 
outdoor settings may exacerbate geologic hazards if not properly implemented, particularly related 
to erosion and landslides. Direct impacts from cannabis cultivation proposed by Program license 
registrants could result in an increase from the 36 acres currently cultivated by registrants, up to 8.3 
acres, then up to 34.8 acres of canopy in the future, for a total of 44.3 to 79.1 acres of licensed canopy 
cover by registrants. Additionally, farmers who farmed on commercial agricultural lands for at least 
three years prior are also eligible for licenses but were not required to register. It is estimated that 
147 acres of such lands, mostly in greenhouses in South County, would seek licensing for cannabis 
cultivation. Cultivation by registrants over the additional 8.3 to 34.8 acres would require additional 
areas of ground disturbance associated with support uses (e.g., roads/paths, water facilities, storage, 
drying sheds, etc.) Greenhouses and indoor grows may require clearing and grading to create level 
pads, though use of existing greenhouses would not involve these activities. Operational activities 
associated with soil tilling, watering, weed control, road maintenance, and other activities may 
contribute to drainage erosion impacts.  

Cannabis cultivation sites could be distributed 
throughout the County, but based on County 
registration data, proposed grows by registrants are 
concentrated in the Mountain Region (37 percent), 
where vegetation clearing on steep slopes with 
erodible soils could lead to slope stability and erosion 
hazards. Approximately 62 percent of cultivation 
proposed by Program license registrants would be 
outdoor (46 percent) or greenhouse (16 percent) 
with potential for soil disturbance and concentrated 
runoff that could create slope stability and erosion 
impacts. Approximately 27 percent of proposed 
grows by registrants are within the South County 
Region, with areas prone to earthquake related 
liquefaction and ground surface failure which could 
damage greenhouse or other cannabis related 
structures (see Figure 3.6-1). It is expected that most 
cultivation by existing farmers who were not 
required to register would occur on 147 acres, mostly 
in South County and in existing greenhouses.  

Potential geologic hazard impacts associated with 
cultivation activities under the Program would be 

Site preparation activities for outdoor grows, 
such as vegetation clearing and grading, cut 
and fill, and building support facilities (e.g., 
roads, water supply facilities), could increase 
the potential for erosion or landslides. 
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addressed by existing County policies and regulations. Licenses for cultivation involving grading or 
structures would not be approved unless all other required permits and/or entitlements are in place 
for a proposed cannabis operation. All existing cultivation (approximately 36 acres) and future 
cultivation (up to 190.1 acres) would be required to adhere to SCCC and County General Plan 
requirements, including best practices to manage any building of structures, grading, erosion and 
stormwater runoff. Under existing regulation, all related development, grading and building permits 
would be reviewed by the County to ensure compliance with the County’s Building Regulations, 
Geologic Hazards Ordinance, Grading Ordinance, and Erosion Control Ordinance (Chapters 12.10, 
16.10, 16.20, and 16.22 of the SCCC, respectively), and would be required to provide adequate 
engineering design to address or avoid unstable earth conditions.  

Further, while past site disturbance caused by unpermitted cannabis activities (e.g., grading) is known 
as part of the existing setting and is not an impact of the Program under CEQA, the Program would 
have a beneficial effect of requiring existing cannabis sites to clean up and/or restore past geologic 
damage prior to licensing to ensure stable conditions for slope and drainage conditions. Application 
of the CBC standards would address potential impacts to structures related to seismic events and soil-
related hazards. Considering that new cannabis cultivation under the Program by registrants would 
be limited to approximately up to 79.1 acres, and up to 147 acres of cultivation on commercial 
agricultural farmland in the CA zoning district, which is projected to be mostly in existing greenhouses 
in South County, and with application of existing regulations, direct Program impacts associated with 
geologic hazards would be considered less than significant for both the Project and the More 
Permissive Project. 

Impact GEO-1.2. Indirect Cultivation. The Program could create indirect impacts through 
requirements that eligible registrants within A, RA, TP, and SU zone districts construct an onsite 
principal residence in order to receive a cannabis cultivation license under the Project scenario. 
Indirect impacts could include exposure of up to 228 new homes and associated roads, utilities, and 
accessory buildings to geologic hazards such as erosion, landslides, soil failure, earthquakes and 
liquefaction. Grading for building pads, roads and driveways, and trenching for infrastructure could 
occur on areas subject to such geologic hazards. Development of impervious surfaces could also 
increase water runoff, accelerate soil erosion, and increase runoff and siltation into surface waters 
(see also, Section 3.9, Hydrology and Water Quality). Compliance with the County Fire Code for 
cannabis-related activities within structures in rural areas would require significant site 
improvements to provide onsite fire water storage tanks (up to 568 tanks of up to 120,000 gallons 
each) with related site pad clearing, improvement or installation of a 20-foot-wide road with 
turnaround, and defensible space vegetation management around a cannabis-related structure of up 
to 100 feet. Potential acreage of such future development is unknown, but may involve roughly 0.5 to 
one acre per home, including roads, driveways, utilities, and outbuildings, which is typical for rural 
home development, with additional disturbance for County Fire Code improvements. However, 
proposed homes be small structures to minimize disturbance. A small home can meet County Building 
Code requirements at about 300 square feet.  

These impacts could occur in areas eligible for cannabis activities Countywide; however, development 
supporting uses to cannabis cultivation could result in impacts from landslides and erosion more 
frequently on the steep slopes in the Mountain and North Coast Regions (e.g., timberlands), 
particularly related to road widening, extension, or construction. Impacts to new structures and 
support facilities from liquefaction, ground failure, and expansive soils would be more prevalent in 
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the South County Region. Liquefaction hazards are generally confined to historic wetlands or sloughs 
within the South County and Urban Regions (Figure 3.6-1). 

The development of up to 228 new homes and ancillary uses to cannabis cultivation would occur 
incrementally over years, and be distributed throughout the County on developable parcels. Further, 
pursuant to the County’s Building Code (SCCC Chapter 12.10), along with the County’s Geologic 
Hazard Code (SCCC Chapter 16.10), Grading Ordinance (SCCC Chapter 16.20), and Erosion Control 
Ordinance (SCCC Chapter 16.22), development related to cannabis cultivation would be required to 
avoid exposure to unstable earth and unsuitable soil conditions. All supporting development would 
be subject to the SCCC and General Plan policies, which would enforce County development standards 
that require a geological study and/or soils engineering report, in addition to erosion control 
measures, which would substantially reduce geologic hazard impacts.  

While the application of existing regulations to avoid siting cannabis cultivation related development 
on or near geologic hazards would substantially reduce indirect impacts from unstable earth 
conditions, such development in the Mountain and North Coast Regions (e.g., timberland), particularly 
related to road and driveway widening, utility extension, or residential construction may be difficult 
to fully mitigate with existing regulations, particularly if multiple cultivation sites are located 
proximate to one another (e.g., within the same sub-watershed). This is particularly true in 
mountainous areas subject to landslides and erosion hazards where high rainfall may strain even 
well-designed drainage, erosion, or landslide protection measures. Therefore, indirect impacts 
associated with geological hazards under the Program would be considered potentially significant, 
including for the Project and the More Permissive Project.  

Mitigation Measures 

Implement MM LU-1.1.4. Master Planned Cannabis Facilities. As appropriate, use of a Master 
Plan to coordinate multiple adjoining properties to meet site development requirements on a 
case-by-case basis would apply to Impact GEO-1. 

Implement MM LU-1.1.5. Reduction of Excessive Grading. Implementation of County Grading 
Ordinance amendments to prevent excessive grading would apply to Impact GEO-1. 

Post-Mitigation Level of Impacts 

With implementation of MM LU-1.1.4 and MM LU-1.1.5, area of disturbance for site development 
with homes and infrastructure would be minimized and residual indirect geologic impacts would 
be less than significant with mitigation. The County would ensure that excessive grading is 
minimized on a case-by-case basis. 

Impact GEO-2. Cannabis product manufacturing under the Program could have 
adverse effects from exposure of persons and structures to unstable earth 
conditions such as landslides, soil erosion, earthquakes, liquefaction, expansive 
soils, ground failure, or other geologic hazards. This impact would be less than 
significant. 

Impact GEO-2.1. Direct Manufacturing. Cannabis product manufacturing under the Program in 
agricultural, residential, timber production, special use, commercial, and industrial districts could be 
exposed to or create geologic hazards. Direct geologic impacts could occur where manufacturing 
facilities are constructed, expanded, or operated subject to geologic hazards, including landslides, 
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steep slopes, erosion prone soils, liquefaction, or ground failure. Cannabis manufacturing buildings in 
the Mountain Region may be subject to potential erosion and landslide hazards, while manufacturing 
buildings located in the South County Region would be potentially prone to liquefaction and ground 
failure during seismic events and landslides. Cannabis manufacturing would be licensed under the 
Program as limited ancillary cannabis home occupation uses in residential zoning districts (associated 
with a detached single family home), or in commercial or manufacturing spaces in 
industrial/commercial and agricultural zoning districts, predominantly within the Urban, Mountain, 
and South County Regions. Within the North Coast Region, potential manufacturing on sites with 
industrial zoning, such as quarries, may also be exposed to geologic hazards. However, through 
application of the County’s Building Code (SCCC Chapter 12.10), Geologic Hazard Code (SCCC Chapter 
16.10), Grading Ordinance (SCCC Chapter 16.20), and Erosion Control Ordinance (SCCC Chapter 
16.22), development related to cannabis manufacturing cultivation would be required to avoid and 
mitigate exposure to unstable earth and unsuitable soil conditions. Therefore, Program impacts 
would be less than significant. 

Impact GEO-2.2. Indirect Manufacturing. Indirect impacts of cannabis product manufacturing 
would occur when new buildings and related infrastructure are constructed for the manufacturing 
operation. There are 1,074 acres of industrially zoned land in the County that is mostly built out with 
existing warehouse and commercial buildings (except for quarries, which comprise 887 acres of these 
zoning districts). Service commercial (C-4) zoning districts would also provide opportunity for new 
development for use in cannabis product manufacturing. As described in Impact GEO-1.2, site 
preparation activities for manufacturing buildings and support facilities could increase the potential 
for erosion or slope failure and construction could destabilize soil surfaces and increase erosion. As 
the Program would allow for development of cannabis manufacturing uses in geologically hazardous 
areas, there is a potential for grading, clearing, and soil disturbance in areas with steep slopes (up to 
30 percent slope) and with varying degrees of landslide, erosion, and soil stability hazards. Potential 
impacts could expand under the Program, though it is likely that economic and physical barriers 
would prevent this maximized scenario from occurring.  

Cannabis manufacturing development, including potential greenhouses, warehouses, commercial 
buildings, and residential structures, would be subject to the same County policies and regulations 
that address geologic hazards as those previously described in Impact GEO-1.2 for cannabis 
cultivation. Manufacturing licenses and associated permits would be reviewed by the County to 
ensure compliance with the County’s Building Regulations, Geologic Hazards Ordinance, Grading 
Ordinance, and Erosion Control Ordinance (Sections 12.10, 16.10, 16.20, and 16.22 of the SCCC, 
respectively) and application of the CBC standards would address potential impacts to structures 
related to seismic events and soil-related hazards. Therefore, indirect impacts of cannabis product 
manufacturing associated with geological hazards under the Program would be considered less than 
significant. 

3.6.6.2 Summary of Project Impacts and Proposed 
Mitigation Measures 

Table 3.6-2 below provides a summary of the Program impacts related to geology and soils. 
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Table 3.6-2 Summary of Geology and Soils Impacts 

Geology and 
Soils Impact 

Statement 

Impact 
Level Mitigation Measures Project Residual

Impacts 

More Permissive 
Project Residual 

Impact 

Impacts from Commercial Cannabis Cultivation 

Impact GEO-1. Commercial cannabis cultivation under the Program could have adverse effects due 
to exposure to unstable earth conditions, such as landslides, erosion, earthquakes, liquefaction, 
expansive soils, ground failure, or other geologic hazards. This impact would be less than 
significant with mitigation. 
Direct Less than 

Significant 
None required Less than Significant Less than Significant 

Indirect Less than 
Significant 

MM LU-1.1.4. Master 
Planned Cannabis 
Facilities  
MM LU-1.1.5. 
Reduction of 
Excessive Grading  

Less than Significant 
with Mitigation 

Less than Significant 
with Mitigation  

Impacts from Cannabis Product Manufacturing 

Impact GEO-2. Cannabis product manufacturing under the Program could have adverse effects 
from exposure to unstable earth conditions such as landslides, soil erosion, earthquakes, 
liquefaction, expansive soils, ground failure, or other geologic hazards. This impact would be less 
than significant. 
Direct Less than 

Significant 
None required Less than Significant Less than Significant 

Indirect Less than 
Significant 

None required Less than Significant  Less than Significant 

3.6.6.3 Secondary Impacts 

Impact GEO-3. Unregulated commercial cannabis cultivation and cannabis product 
manufacturing under the Program could potentially have adverse effects from 
exposure of persons and structures to unstable earth conditions such as landslides, 
erosion, earthquakes, liquefaction, expansive soils, ground failure, or other geologic 
hazards. This impact would be significant and unavoidable. 

Impact GEO-3. Secondary Cultivation/Manufacturing. The secondary impacts of the Program 
relate to future Program-induced unregulated cannabis cultivation and manufacturing. These 
unregulated sites could be located anywhere in the County, including areas with known geological 
hazards. Most of the sites would likely be located in unpopulated areas hidden from public view, such 
as remote mountainous properties and residential properties. Due to the secretive nature of these 
unregulated sites, cannabis cultivators/manufacturers would be unlikely to follow the appropriate 
guidelines and regulations pertaining to siting, building, grading, and erosion control set forth by the 
County. Therefore, these sites could potentially have an adverse effect on persons and structures from 
exposure to unstable earth conditions, including uncontrolled grading with associated soil 
disturbance and runoff. This is similar to the impact that any non-permitted development could have, 
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since it is outside the County’s permit review system that identifies geologic hazards and compliance 
with regulations. Therefore, this impact is potentially significant. 

Mitigation Measures 

Implement MM AT-1.3a. Sustained Enforcement Program. To reduce secondary impacts to 
geologic resources associated with unregulated cannabis cultivation/manufacturing and related 
development activities, MM AT-1.3a, addressing County implementation of the “Unlicensed 
Cannabis Cultivation and Manufacturing Enforcement and Compliance Program”, shall apply to 
Impact GEO-3.  

Implement MM AT-1.3b. Annual Survey and Monitoring Report. To reduce secondary impacts 
related to geologic hazards, on persons and structures associated with unregulated cannabis 
cultivation/manufacturing and related development activities, MM AT-1.3b, addressing County 
criteria for an Annual Survey and Monitoring Report of licensed activities and unlicensed 
activities, including recommendations regarding enforcement staffing and resources, shall apply 
to Impact GEO-3.  

Post-Mitigation Level of Impacts 

With implementation of MMs AT-1.3a and AT-1.3b, unregulated cannabis cultivation and/or 
manufacturing would be reduced over time either through enforcement/closure of the grow sites 
or the permitting and licensing of new grow sites. Therefore, unregulated cannabis activity in 
areas susceptible to geological hazards or causing extensive erosion would be reduced. However, 
since unregulated cultivators/manufacturers are unlikely to alert the County if their activities 
cause erosion or are adversely affected by geological hazards, residual impacts associated with 
Impact GEO-3 would remain significant and unavoidable. 

3.6.6.4 Cumulative Impacts 
Program approval would contribute to cumulative geologic and soils impacts associated with ongoing 
land use planning and regional growth. Cumulative impacts could include landslides, steep slopes, or 
soils prone to erosion, liquefaction, soils expansion or contraction, or ground failure. As described in 
Section 3.0, cumulative development and growth in population and employment is projected to be 
gradual toward 2040 with some change in agricultural uses and crop types and a changing regulatory 
landscape for commercial cannabis activities both regionally and statewide. Concurrent development 
of residential, commercial, and agricultural land uses with commercial cannabis cultivation and 
manufacturing could potentially result in cumulatively considerable grading, soil disturbance, and 
geologic and seismic hazards. 

Cumulative direct and indirect impacts associated with the Program would include potential exposure 
to geologic hazards associated with the combined cannabis canopy of up to an additional 190.1 acres, 
with additional acreage of ground disturbance for support development, as well as development of 
structures to support cannabis cultivation and manufacturing activities. This allowable cultivation in 
combination with proposed development under other County plans and projects would potentially 
exacerbate geologic hazards. Development could be sited on lands subject to geologic hazards, 
creating a potentially significant cumulative effect. The Program requires that cannabis cultivation 
and manufacturing activities comply with existing County policies and regulations. Licenses and 
development permits for future development and cannabis activities would be reviewed by the 
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County to ensure compliance with the County’s Building Regulations, Geologic Hazards Ordinance, 
Grading Ordinance, and Erosion Control Ordinance (Sections 16.10, 16.20, and 16.22 of the County 
Code). Application of the CBC standards would address potential impacts to structures related to 
seismic events and soil-related hazards. Further, the Program’s indirect impacts are mitigated, which 
would avoid a cumulatively considerable contribution to geologic impacts from ongoing development 
in the County. Therefore, the Program’s contribution to cumulative exposure to geologic hazards 
would be minor and cumulative direct and indirect impacts associated with the Program would be 
less than significant. 
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