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10 GEOLOGY, SOILS, AND MINERAL RESOURCES 

This chapter provides an evaluation of the potential geologic, soils, and mineral resources effects 
that may occur following implementation of the proposed 2030 Merced County General Plan (2030 
General Plan). As established in the Notice of Preparation for the proposed 2030 General Plan (see 
Appendix A, Notice of Preparation), urban development and other activities subject to the Plan may 
result in increased risks from geologic events or impacts to existing geologic, soils, and mineral 
resources. Future development may increase the number of structures or facilities located in areas at 
risk of seismic related damage from strong ground shaking, subsidence, or liquefaction. 

The following environmental assessment includes a review of the geologic and soil resources 
potentially affected by the implementation of the 2030 General Plan, including the county’s soil 
types and their geologic originations, and the seismically active faults in or bordering county lines.  
Existing and future geologic, soils, and mineral resource conditions were compiled and analyzed 
based on California Environmental Quality Act (CEQA) assessment criteria.  

This analysis also includes a review of applicable regulations, requirements, plans, and policies from 
the following sources: 

• United States Geological Survey    
• USDA Natural Resource Conservation Service 
• California Division of Mines and Geology 
• California Geological Survey 
• California Building Standards Commission 
• State Mining and Geology Board 
• Merced County Public Works Department 
• 2000 Merced County General Plan. 

A large part of the existing geologic and soils information for the county was taken from the Merced 
County General Plan Background Report, Chapters 8 and 10 on Natural Resources and Safety 
(Merced County 2007; updated 2012). Rules and regulations relevant to geologic hazards and soil 
conditions were also identified and discussed in the Background Report based on a review of 
federal, state and local regulations.  Potential impacts related to geologic, soils, and mineral resources 
were analyzed based on CEQA criteria applied to the extent of the potential urban footprint under 
total buildout of the 2030 General Plan following Merced County design criteria and guidelines.  

10.1 SETTING 

The environmental and regulatory setting of Merced County with respect to geology and soil 
resources is described in detail in the General Plan Background Report (Merced County 2007; 
updated 2012). That document is incorporated by reference into this Draft PEIR pursuant to State 
CEQA Guidelines Section 15150 as though fully set forth herein.  The updated Background Report 
document is available for download from the Merced County General Plan website at:  

http://www.co.merced.ca.us/index.aspx?NID=1926. 
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Copies of the Background Report may also be viewed during standard business hours (8:30 a.m. to 
4:30 p.m.), Monday through Friday, at the Merced County Planning and Community Development 
Department, 2222 M Street, Merced, California 95340, and at the Main Branch of the Merced 
County Library located at 2100 O Street, Merced California 95340. 

10.1.1 ENVIRONMENTAL SETTING  
The Background Report’s discussion of the geology and soils environmental setting includes: 

• Geologic and Seismic  (Background Report Section 10.2) 
• Flood Hazards (Background Report Section 10.3) 
• Water Resources (Background Report Section 8.2) 
• Energy/Mineral Resources (Background Report Section 8.3) 

The major findings relevant to geology, soils, and mineral resources in the Background Report 
include the following: 

GEOLOGY AND SOILS 
• The major geologic formations in Merced County are the Basement Complex, Ione 

Formation, Valley Springs Formation, and Mehrten Formation.  The Basement Complex 
consists of igneous and metamorphic rock.  The Ione Formation consists of sandstone and 
conglomerate, and the Valley Springs Formation is mainly rhyolitic sandstone, siltstone, and 
claystone. The Mehrten Formation consists of sands, clays, conglomerate, sandstone, 
siltstone, and claystone. 

• Two prominent lacustrine confining beds (aquitards) are located at depth within the county: 
the Corcoran clay (Turlock Lake) and Tulare formations.  These formations are composed 
of lenses of fine-grained silt and clay that serve as barriers to the vertical flow of 
groundwater.  

• Located in California’s Central Valley along the San Joaquin River, Merced County has 
predominantly sandy, alluvial type soils.  Over 60 percent of the county is located in low-
lying areas dominated by alluvium.  

• In eastern Merced County, the soils consist of coarse sediments from volcanic and granitic 
material eroded and transported from the Sierra Nevada to the east via the Merced, 
Chowchilla, and San Joaquin Rivers. The western part of the county typically has alluvial 
soils developed from the marine sedimentary rocks of the Diablo Range. Resulting soils are 
predominantly finer textured than those east of the San Joaquin River, and range from loam 
to clay soils. Some western county soils contain high salt concentrations, and some areas 
exhibit toxic concentrations of selenium. In addition to the more prevalent alluvial deposits, 
fine-grained lacustrine and marsh deposits also exist within the Central Valley.  For primary 
soils types within the county, see Figures 10-1 and 10-2. 



Merced County General Plan Update
Figure 10-1

Soils of Eastern Merced County
SOURCE:  Natural Resources Conservation Service 1991



Merced County General Plan Update
Figure 10-2

Soils of Western Merced County
SOURCE:  Natural Resources Conservation Service 1990
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• The most recent alluvial fan and floodplain soils are present near the Merced and San 
Joaquin rivers, and are used primarily for specialized agricultural crops.  

• Alkali basin soils, with salt and alkali accumulation and poor drainage, are confined to the 
area south of the city of Merced.   

• Only small pockets located in the northwest and southwest areas of Merced County show 
naturally occurring asbestos, and, with a lack of near surface metamorphic rocks, the 
likelihood of additional areas containing concentrations of naturally occurring asbestos great 
enough to pose a health risk is very low.   

• Groundwater in some areas contains high concentrations of arsenic. 

MINERAL RESOURCES 
• The county’s primary mineral resources are sand and gravel mining operations, with 

significant aggregate deposits concentrated along the San Joaquin River and its tributaries, 
including the Merced River, within the Los Banos Alluvium, the Modesto Formation, and 
the San Luis Ranch, Patterson and Dos Palos alluviums.  

• Approximately 38 square miles or 24,320 acres of aggregate resource areas have been 
identified in 10 aggregate resource areas within the County by the California Division of 
Mines and Geology. These 10 resources areas contain an estimated 1.18 billion tons of 
concrete resources overall (see Figure 10-3).  

• The Division of Mines and Geology estimates that 144 million tons of aggregate would be 
necessary to satisfy projected demand for construction aggregate in the County through 
2049 (well beyond the 2030 horizon contemplated by the General Plan). As a result, the 
available supply of aggregate in Merced County would substantially exceed project demand. 

FAULTING AND SEISMIC ACTIVITY 
• Due to the large distance between populated and developed areas of the county and faults 

adjacent to the county lines, seismic hazards are low. 

• The nearest active and significant faults to Merced County are the San Andreas Fault 
approximately 15 miles west of the county line, the Hayward, Greenville, and Calaveras 
Faults to the northwest, and the Bear Mountain Fault Zone five miles east of and parallel to 
the county’s eastern border. For a map of active faults in and around Merced County, see 
Figure 10-4. 

• There is only one active fault identified in the county by the Alquist-Priolo Earthquake Fault 
Zoning Act (APEFZA): the Ortigalita Fault, which is located along the western quarter of 
the county within the Coast Range Mountains.  The Ortigalita Fault has not been active 
within historic times (1,800 years ago to present). However, surface rupture had occurred 
within the Holocene period (11,000 years before present).   



Merced County General Plan Update
Figure 10-3

Merced County Aggregate Resources
SOURCE:  California Department of Conservation, Division of Mines and Geology, 1999
 Clinkenbeard, John P., Mineral Land Classification of Merced Co., California, Open File Report 99-08,
 California Department of Conservation, Division of Mines and Geology, 1999
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Figure 10-4

Major Earthquake Faults
in the Vicinity of Merced County

SOURCE:  WGCEP (Working Group on California Earthquake Probabilities) 2003; Earthquake Probabilities in the San Francisco Bay Region: 2002-2031; 
U.S. Geological Survey Open File Report 03-214; Cao T., Bryant W.A., Rowshandel B., Branum D., and Christopher J. Wills C.J., 
The Revised 2002 California Probabilistic Seismic Hazard Maps, California Geological Survey, June 2003.
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• The California Geologic Survey (CGS) Probabilistic Seismic Hazard Assessment (PHSA) 
calculates earthquake shaking hazard through historic seismic activity and fault slip rates. The 
PHSA considers all faults that may result in seismic shaking, and includes faults that have no 
clear surface rupture. There is one PHSA identified thrust fault system in Merced County, 
the Great Valley Fault System, which runs along the foot of the Coast Range Mountains.  
Figure 10-5 shows the areas in the county that may be subject to severe or moderate seismic 
damage (Zones III and II), most likely from activity along the Ortigalita Fault.  

• County residents have experienced shaking and minor structural damage from seismic events 
originating outside of the county in 1872, 1906, 1952, 1966, 1984, and 1989. Major damage 
occurred in the Los Banos area during the 1906 quake.  

• A 2008 report by the Working Group on California Earthquake Probabilities showed a 93 
percent probability of a Magnitude (M) 6.7 or greater earthquake, and a 16 percent 
probability of M 7.5 or greater earthquake during the next 30 years in northern California, 
with the highest probability occurring on the Hayward/Rodgers Creek, San Andreas, and 
Calaveras faults. 

GROUND FAILURE AND LIQUEFACTION 
• Seismic ground shaking can lead to detrimental settlement or liquefaction. Oftentimes when 

saturated soils are compacted during a seismic event, water is forced from voids within the 
soil to the ground surface, and the soil loses its support capacity.  This loss of supporting 
capacity can result in a range of effects, from the minor displacement of constructed 
buildings to the total collapse of structures. Engineering methods and land use restrictions 
can be used to reduce the chances of these events occurring.  

• Specific liquefaction hazard areas in the county have not been identified. However, the 
potential for liquefaction exists due to unconsolidated sediments and a high water table in 
Merced County’s wetland areas adjacent to the San Joaquin River, extending west to the 
Union Pacific Railroad and east towards State Route 99. 

DAM AND LEVEE FAILURE 
• The potential failure of dams and levees in the county during heavy rainfall events is an 

increasing concern requiring on-going evaluation. 

• There are eleven dams within or adjacent to Merced County that pose a significant hazard in 
the event of a dam failure due to poor construction, extensive hydraulic pressure, or large 
earthquakes.  The county’s extensive levee and canal system is also vulnerable to failure, 
especially during excessive rainfall events.  Additional detail on flood hazard relative to dam 
failure is discussed in Section 10.3, Safety of the Merced County General Plan Background 
Report (Merced County 2007; updated 2012). 

• The risk of lurching (i.e., sudden lateral ground movement toward steep, unsupported 
embankments during seismic shaking) in the county is low with the exception of areas near 
dam or levee structures.  



Merced County General Plan Update
Figure 10-5

Seismic Damage Zones within Merced County
SOURCE:  California Division of Mines and Geology
 Merced County Year 2000 General Plan
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SLOPE INSTABILITY AND SUBSIDENCE 
• The western portion of the County is most at risk for slope instability due to the significantly 

higher topographic areas of the Coast Range, and proximity to active faulting.  

• The risk of land surface subsidence or mine collapse in Merced County is low due to the 
general absence of subsurface rock mining operations within the county. However, there are 
two areas of subsidence from groundwater overdraft - one near Los Banos and the other 
near El Nido. Extensive repairs to the Delta Mendota Canal have been necessary due to 
subsidence. 

10.1.2 REGULATORY SETTING 
The Background Report’s discussion of the regulatory setting relevant to geologic and seismic 
hazards and soil and mineral resources includes the following federal, state and regional regulations: 

• The National Earthquake Hazards Reduction Act (1977) as amended by the National 
Earthquake Hazards Reduction Program Act (1990), the Alquist-Priolo Earthquake 
Fault Zoning Act (1972) and the Seismic Hazards Mapping Act (1990) were established 
to help protect the public from earthquake effects including ground shaking and ground 
failure. The APEFZA prohibits construction of any buildings over or within 50 feet of an 
active fault trace as identified by the State Geologist’s Fault Zone Mapping.  

• The California Office of Emergency Management and the Merced County 
Multihazard Functional Plans are used to evaluate the safety of dam facilities that pose a 
potential threat if they were to fail under a large seismic event.  The Department of Water 
Resources (DWR) inspects these facilities annually.   

• The California Department of Water Resources, Division of Safety of Dams enforces 
dam safety requirements, assists with the evaluation of risks posed by existing and proposed 
dams, and implements inspection programs to ensure that dams are properly maintained and 
operated. Division engineers and engineering geologists review and approve plans and 
specifications for the design of dams and oversee their construction to insure compliance 
with the approved plans and specifications. Reviews include site geology, seismic setting, site 
investigations, construction material evaluation, dam stability, hydrology, hydraulics, and 
structural review of appurtenant structures. In addition, Division engineers inspect over 
1200 dams on a yearly schedule to insure they are performing and being maintained in a safe 
manner. 

• The California State Water Resources Control Board (SWRCB), Water Quality 
Control Policy for Siting, Design, Operation, and Maintenance of Onsite Wastewater 
Treatment Systems was adopted in June 2012.  The policy regulates all aspects of the 
construction and operation of existing and new onsite wastewater treatment systems 
(OWTS).  The purpose of the policy is to allow the continued use of OWTS throughout the 
state, including Merced County, while protecting water quality and public health. The policy 
recognizes that responsible local agencies can provide the most effective means to manage 
OWTS on a routine basis. Therefore as an important element, it is the intent of the policy to 
efficiently use, and improve upon where necessary, existing local programs through 
coordination between the state and local agencies. To accomplish this purpose, the policy 
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establishes a statewide, risk-based, tiered approach for the regulation and management of 
OWTS installations and replacements, and sets the level of performance and protection 
expected from OWTS.  

The policy only authorizes subsurface disposal of domestic strength, and in limited instances 
high strength wastewater, and establishes minimum requirements for the permitting, 
monitoring, and operation of OWTS for protecting beneficial uses of waters of the state and 
preventing or correcting conditions of pollution and nuisance. Finally, the policy also 
conditionally waives the requirement for owners of OWTS to apply for and receive Waste 
Discharge Requirements in order to operate their systems when they meet the conditions set 
forth in the policy. Nothing in the policy supersedes or requires modification of Total 
Maximum Daily Loads or Basin Plan prohibitions of discharges from OWTS. 

According to the SWRCB, if an individual septic system (OWTS) is currently in good 
operating condition, and it is not near a stream, river, or lake that the state has identified as 
contaminated with bacteria and/or nitrogen-related compounds, then the policy will have 
little or no affect on that property owner. 

• The 1975 Surface Mining and Reclamation Act (SMARA) regulates the permitting, 
inspection, and later remediation actions of mining operations, and requires the California 
Division of Mines and Geology to prepare a mineral resource report for the county. SMARA 
requires that all jurisdictions incorporate mapped mineral resources designation area 
approved by the California Mining and Geology Board (Board) within their general plans. 
The Department of Conservation’s Office of Mine Reclamation (OMR) and the Board are 
jointly charged with ensuring proper administration of SMARA. OMR provides technical 
assistance programs for lead agencies and operators, maintains a database of mine locations 
and operational information statewide, and is also responsible for compliance-related 
matters. The Board promulgates regulations to clarify and interpret SMARA’s provisions, 
and also serves as a policy and appeals board. 

• The 2010 California Building Code (CBC) builds upon the 2009 International Building 
Code (IBC) and provides additional criteria for the sizing and design of engineered 
structures and buildings to withstand certain geologically induced loading. The CBC and IBC 
design standards are typically incorporated into County regulations and codes. Structural 
design under the CBC requires that projects be classified and in turn designed per the 
proposed building’s use and site geologic conditions. Based on data from the California 
Division of Mines and Geology, the 2010 CBC found that Merced County is in Seismic 
Design Categories C, D, and E (previously Zones 3 and 4), and that the potential for 
building collapse due to seismic activity in Merced County is low. The County building code 
requires a soils report for almost every non-residential structure, and the extent of the report 
depends upon the seismic design category and the type of structure being built. Soils reports 
may be waived when the County’s Building and Safety Division is already aware of the soil 
conditions, but will always be required in areas of expansive soils, high seismic areas, or 
other areas where there is potential for damage to the structure.  

• Government Code Section 65302 mandates that a general plan’s land use element address 
the distribution of mineral resources and provisions for their continued availability. The 
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Governor’s Office of Planning and Research (OPR) has established guidelines to ensure that 
general plan contents meet the requirements of Government Code Section 65302. 

• The Clean Water Act (33 U.S.C. Section 1251, et seq.) and Porter-Cologne Act (Water 
Code Sections 12000, et seq.). In California, water quality standards are regulated by the 
nine regional water quality control boards. Water quality standards are relevant to this 
section, as well as the Hydrology and Water Resources section, of this Draft PEIR since they 
are related to fill, grading, and sediment discharge. Merced County is within the Central 
Valley Regional Water Quality Control Board’s (CVRWQCB) jurisdiction. The CVRWQCB 
implements the Section 402 of the CWA (the National Pollution Discharge Elimination 
System (NPDES)), which is a storm water permitting program administered by the State 
Water Resources Control Board (SWRCB). The SWRCB has established a construction 
General Permit that can be applied to most construction activities in the state.  The recently 
adopted NPDES California General Permit (SWRCB Order No. 2009-0009-DWQ effective 
in July 2010) uses a risk-based approach, with increased monitoring and oversight for 
construction activities resulting in greater than one acre of disturbance. The new permit 
requires potential dischargers to develop a Storm Water Pollution Prevention Plan (SWPPP), 
implement Best Management Practices to prevent erosion and sedimentation, provide on-
site and storm related monitoring, and design for post construction runoff reduction 
requirements that go into effect September 2012. Additionally, the CVRWQCB has an 
Irrigated Lands Program and is in the process of considering area-specific Waste Discharge 
Requirements (WDR) to address runoff from agricultural uses. Finally, the CVRWQCB 
implements Section 401 of the CWA (Water Quality Certifications), which are required when 
a Section 404 dredging or fill permit is sought from the U.S. Army Corps of Engineers. 

• Merced Storm Water Group Storm Water Management Program (SWMP). The 
Merced Storm Water Group, a coalition of Merced County, Merced Irrigation District, and 
the cities of Atwater and Merced, developed the SWMP in 2007 to meet the Phase II MS4 
storm water discharge requirements in accordance with the Clean Water Act and comply 
with General Permit Number CAS000004, Water Quality Order No. 2003-0005-DWQ. The 
document includes storm water guidelines for Merced County in public education and 
outreach, control of construction site storm water runoff, and post construction storm water 
management for new developments. 

• Merced County Department of Public Works, Division of Buildings and Safety 
oversees and enforces federal, state, and county building codes through the issuance of 
permits.  Operating under the new seismic categories defined by the 2010 CBC, the County 
requires soils reports for all Design Category D building projects with no exceptions, and 
soils reports for most building projects in Category C which, under their estimation, covers 
the majority of unincorporated areas in the county. 

• Merced County Well Ordinance and Wellhead Protection Program (Chapter 28 of the 
Merced County Code), enforced by the Merced County Division of Environmental Health 
(DEH), governs the construction, deepening, and destruction of any well within the 
unincorporated areas of the county.  There are minimum separation requirements under this 
ordinance including a requirement that all domestic wells are to be located a minimum of 50 
feet from a septic tank, 100 feet from a leach line, and all public wells at least 100 feet from 
any public well.  
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• Merced County Sewage System Permitting Program, enforced by the Merced County 
Division of Environmental Health (DEH), governs the construction, modification, and 
destruction of any onsite sewage system within the unincorporated areas of the county.  
There are minimum construction and separation requirements under this ordinance 
including a requirement that all septic tanks are to be located a minimum of 50 feet distance 
from a domestic well; all leach lines be located 100 feet from a domestic well, and that such 
facilities be located at least 100 feet from all public wells.  The permit program additionally 
enforces standards regarding necessary septic tank size, leachline length and width, and other 
construction requirements to avoid or reduce water contamination. This Program may need 
modifications to meet the requirements of the SWRCB’s Water Quality Control Policy for 
Siting, Design, Operation, and Maintenance of Onsite Wastewater Treatment Systems 
discussed above. 

10.2 ENVIRONMENTAL EFFECTS 

The geology and soil resources analysis evaluates whether implementation of the proposed urban 
development that would occur from total buildout under the 2030 General Plan project could result 
in adverse impacts. 

10.2.1 SIGNIFICANCE CRITERIA 
The following criteria have been established to quantify the level of significance of an adverse effect 
being evaluated pursuant to State CEQA Guidelines Appendix G: Environmental Checklist Form, 
Section VI. Geology and Soils, and Section XI, Mineral Resources.  Implementation of the 2030 
General Plan would result in a significant geology, soil, or mineral resource impact if the Plan would:  
 

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

a. 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. (XV.a.i) 

b. Strong seismic ground shaking or seismic-related ground failure including liquefaction, 
or landslides. (XV.a.ii through XV.a.iv) 

• Result in substantial soil erosion or topsoil loss from heightened exposure to wind or water 
erosion or result in a substantial loss of valuable mineral resources within the County. (VI.b, 
and XI.a and b) 

• Locate development or structures on unstable soils or expansive soils (as defined in Table 
18-1-B of the 1994 Uniform Building Code) that may result in excessive damage to building 
structure or foundation, or significant hazard to persons or property due to on- or off-site 
landslide, lateral spreading, subsidence, liquefaction or collapse. (VI.c and d) 

• 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. (VI.e) 
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10.2.2 ANALYSIS METHODOLOGY 
The evaluation of potential seismic hazards and soil resource impacts associated with 
implementation of the proposed 2030 General Plan was based on a review of the Background 
Reports, applicable federal, state and regional laws, regulations, codes, and guidelines, and seismic 
hazard maps. The evaluation also assessed whether the goals and policies in the 2030 General Plan 
promote adequate planning and oversight when authorizing the location, construction, and 
operation of any new development subject to the County’s jurisdiction in order to prevent potential 
hazards to persons or property, and minimize impacts to soil and mineral resources available for 
agricultural, industrial, and habitat uses.  

10.2.3 ENVIRONMENTAL IMPACTS 
The following discussion examines the potential impacts of the proposed project based on the 
impact threshold criteria described above. 

Impact  GEO-1: Expose people  or  s tructures  to  potent ia l  substant ia l  adverse  e f f e c t s ,  inc luding 
the r i sk of  loss ,  in jury or death involv ing :  (1) rupture o f  a known 
earthquake faul t  as de l ineated on the most  recent  Alquist-Prio lo 
Earthquake Fault  Zoning Map, (2) s trong sei smic  ground shaking or 
se i smic-re lated ground fai lure inc luding l iquefac t ion,  (3) landsl ides or dam 
fai lure .   

Future large earthquakes could cause damage, particularly to developed areas within the county. 
Implementation of the proposed 2030 General Plan would lead to increased urban development, 
expanding the type and number of structures and associated persons exposed to potential seismic 
hazards.  Because of a comprehensive body of construction requirements enforced by the County, 
and the goals and policies set forth in the 2030 General Plan that would avoid or reduce the effect of 
seismic hazards, this impact would be less than significant. 

The risk of seismic hazards is fairly low in the county since only one fault system along the foot of 
the western Coast Range has been identified within county boundaries.  The more prominent faults 
such as the San Andreas, Hayward, and Calaveras faults are located 15 miles or more outside of the 
county.   

All structures and buildings associated with new development under the 2030 General Plan would 
be designed and constructed in adherence with the seismic standards and regulations for Seismic 
Design Categories C, D, and E (with moderate to severe ground shaking expected) as set forth in 
the 2010 CBC1.  Adherence with these standards would ensure that structures would be able to 
withstand anticipated seismic events, and that expected seismic activity would not result in 
significant damage or harm to the public.  

Currently there are no landslide inventory maps covering Merced County, and because the majority 
of the county is located within the low-lying areas of the Central Valley basin, the risk of landslides is 
considered low.  

                                                
 
1  The 2010 California Building Code (CBC) is available for review at the Merced County, Building and Safety 

Division, 2222 M Street, Merced, California, 95340 during normal business hours, Monday through Friday. 
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The 2030 General Plan Geologic and Seismic Health and Safety Element includes goals and policies 
to ensure that the location and type of any new development or facilities is selected and designed to 
minimize any risks from strong ground shaking, liquefaction, landslides, or dam failures that may 
result from fault ruptures.  Table 10-1 includes the goals and policies from the 2030 General Plan 
that show the County’s approach and methods to be implemented in order to protect property and 
human safety.  

Table 10-1  Merced County 2030 General Plan Goals and Policies Relating to Protection 
of Persons and Property during Seismic Events 

Goal or Policy Goal or Policy Text How the Goal or Policy Avoids or 
Reduces Impact 

Health and Safety Element 
Goal HS-1 Minimize the loss of life, injury, 

and property damage of County 
residents due to seismic and 
geologic hazards.  

States that the overall goal for the County 
is to protect residents and their property 
from damage due to seismic activity.    

Policy HS-1:  
Structure Location and Compliance 

Require that all new habitable 
structures be located and designed 
in compliance with the 
Alquist-‐Priolo Special Studies 
Zone Act and related State 
earthquake legislation. 

Requires new development to comply 
with current and future State legislation 
regarding earthquakes. At this time these 
regulations require new structures to be at 
least 50 feet outside of an active fault 
trace.  In the county’s case, this setback 
would only be required along the western 
margin of the county at the base of the 
Coast Range. 

Policy HS-1.2:  
Financial Assistance for Seismic 
Upgrades 

Support efforts to obtain financial 
assistance from Federal and State 
agencies in order to implement 
corrective seismic safety measures 
required for existing County 
buildings and structures.	   

Provides impetus to increase longevity and 
safety of existing structures that were not 
built to current seismic standards.  

Policy HS-1.3:  
Dam Inundation Areas  

Require all new structures located 
within dam inundation areas to 
conform to standards 
of dam safety as required by the 
State Division of Safety of Dams. 

Extends compliance with dam safety to 
any new facilities or developments that 
occur within dam inundation areas.  

Policy HS-1.4:  
Ensure Earthquake Resistant 
Design  

Require earthquake resistant 
design for proposed critical 
structures such as hospitals, 
fire stations, emergency 
communication centers, private 
schools, high occupancy 
buildings, bridges and freeway 
overpasses, and dams that are 
subject to County permitting 
requirements.  

Requires critical structures to be designed 
to and beyond the California Uniform 
Building code requirements for zones C, 
D and E.      

Policy HS-1.5:  
Public Education 

Encourage educational programs 
to inform the public of 
earthquake dangers in Merced 
County.	   

Provides opportunity for community 
involvement and education regarding 
potential earthquake risks and ways and 
means to prepare for and respond during 
a seismic event in order to stay safe. 
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Table 10-1  Merced County 2030 General Plan Goals and Policies Relating to Protection 
of Persons and Property during Seismic Events 

Goal or Policy Goal or Policy Text 
How the Goal or Policy Avoids or 

Reduces Impact 
Policy HS-1.6:  
Landslide Areas  

Prohibit habitable structures on 
areas of unconsolidated landslide 
debris or in areas vulnerable to 
landslides. 

Prevents any buildings or structures to be 
located in areas of, or vulnerable to, 
landslide hazard. 

Policy HS-1.7:  
Hillside Development 

Discourage construction and 
grading on slopes in excess of 30 
percent. 

Helps prevent the potential for landslide 
induction or slope failure by discouraging 
any active grading or construction on 
steep slopes.   

Policy HS-1.8:  
Grading Standards 

Require that the provisions of the 
International Building Code (IBC) 
be used to regulate projects 
subject to hazards from slope 
instability. 

Minimizes slope instability hazards by 
requiring that the IBC provisions for 
those cases be followed.  

Policy HS-1.9:  
Unstable Soils  

Require and enforce all standards 
contained in the International 
Building Code related to 
construction on unstable soils.  

Helps ensure that buildings located on 
soils with the potential for liquefaction 
will be required to follow the IBC 
standards for such conditions.  

Policy HS-2.18:  
Public Awareness Programs (PI) 

Prepare public awareness 
programs to inform the general 
public and potentially affected 
property owners of flood hazards, 
potential dam failure inundation, 
and evacuation plans.	  

Enables the public to be knowledgeable 
stakeholders in the ongoing flood 
protection improvement efforts.  

Source: Merced County, 2011; Planning Partners, 2012. 

 
Implementation of the proposed 2030 General Plan would lead to increased urban development in 
areas of potentially moderate to severe ground shaking as a result of a seismic event. By adhering to 
current federal, state, and county regulations and codes, including the IBC and CBC, that prohibit 
construction within 50 feet of an active fault trace, and that require stringent design and 
construction methods to bolster building and structure stability under expected seismic events, the 
risks to persons and structures would be drastically reduced. The use of available geologic and 
seismic data would permit the County to guide the location and type of development and 
construction in order to minimize potential risks.  Additionally, strict adherence to Policies HS-1.1 
and HS-1.4 would significantly reduce risks by ensuring compliance with fault avoidance 
requirements and ensuring that structures would be constructed to minimize seismic damage.  

There is also the potential for development projects implemented under the 2030 General Plan to 
extend into areas potentially at risk of slope failure or landslides, particularly along the Coast Range. 
However, by banning any development within an unconsolidated landslide debris or area vulnerable 
to landslides under Policy HS-1.6, this risk would be drastically reduced.  

Development under the 2030 General Plan would also lead to increased construction in dam 
inundation zones; however, implementation of Policy HS-1.3 would mandate those structures to 
conform to standards of dam safety as required by the State Division of Safety of Dams.  Policy HS-
2.18 would promote public awareness of potential dam failure inundation, and require the 
development and public education of evacuation plans, greatly reducing the risk of inundation 
flooding.  
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With implementation of the regulations and policies cited above, potential effects from geologic 
hazards and dam inundation would be significantly reduced.  By requiring avoidance of hazard areas, 
requiring that structures be constructed to resist seismic damage, and establishing public education 
and evacuation plans, implementation of the proposed 2030 General Plan would result in a less-
than-significant impact.  

Significance of Impact: Less than significant. 

Mitigation Measure: None required. 

 
Impact  GEO-2: Resul t  in substant ial  so i l  eros ion or topsoi l  loss  f rom heightened exposure to 

wind or water  eros ion,  or resul t  in a substant ial  loss  o f  valuable  mineral  
resources  within the county .    

Implementation of the proposed 2030 General Plan would lead to continued urban development 
with an increased potential for soil erosion and loss during construction related soil disturbance 
activities. The 2030 General Plan also encourages the preservation and continuation of productive 
agricultural lands and practices, which currently cover one million county acres and can sometimes 
lead to increased topsoil loss from wind and water erosion of tilled soils and unplanted fields.  
Because of a comprehensive body of federal, state, and County requirements, and the goals and 
policies set forth in the 2030 General Plan that would avoid or reduce the effect of erosion hazards 
and the loss of mineral resources, this impact would be less than significant. 

Future development and construction projects implemented under the 2030 General Plan would be 
required to comply with existing federal, state and County regulations designed to protect water 
quality that include designing for, monitoring, and installing temporary Best Management Practices 
to minimize erosion. In particular, temporary soil erosion prevention measures are enforced by the 
Central Valley RWQCB under the NPDES program for active construction sites greater than one 
acre in area, including watering for dust control and treating exposed slopes and material stockpiles. 
Design efforts to reduce runoff post construction will be required beginning September 2012 under 
the new NPDES permit, which in turn will minimize soil loss as runoff waters are infiltrated on-site 
and/or attenuated prior to release, thereby making storm runoff less of an erosion hazard.  

The county’s position along the San Joaquin River valley floor and adjacent to large tributaries of the 
San Joaquin River has led to extensive alluvial deposition.  Thus, Merced County’s primary mineral 
resources are sand and gravel. As indicated in Table 10-2, the State of California estimates that there 
are over 1.8 billion tons of aggregate resources within the county, and according to the State 
Division of Mines and Geology, approximately 144 million tons of aggregate would be needed to 
satisfy local construction demand through the year 2049.   
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Table 10-2 Merced County Aggregate Resource Areas 

Location Resource Type ARA Total Acreage Aggregate Resources (Tons) 

Garzas Creek Sand and Gravel A 122 3,220,000 

Los Banos Valley Sand and Gravel B 1,147 20,678,000 

Los Banos Creek Fan Sand and Gravel C 4,181 405,918,000 

Lower Merced River Sand and Gravel D 3,410 153,333,000 

Central Merced River Sand and Gravel E 10,402 370,765,000 

Upper Merced River Sand and Gravel F 1,917 41,100,000 

Kelsey Ranch Sand and Gravel G 44 Confidential 

Bear Creek Sand and Gravel H 691 11,885,000 

Mariposa Creek Sand and Gravel I 870 28,278,000 

Basalt Hill Crushed Rock  356 144,008,000 

Total   23,140 1,179,000,000 

Source: California Division of Mines and Geology, 1999 and 2006. 

 
There are several goals and policies under the 2030 General Plan that address potential soil and 
mineral resource losses that could result from continued construction, agriculture, and gravel mining 
operations as shown in Table 10-3.  

Table 10-3 Merced County 2030 General Plan Goals and Policies Relating to Protection 
of Soil and Mineral Resources 

Goal or Policy Goal or Policy Text How the Goal or Policy 
Avoids or Reduces Impact 

Agricultural Element 
Policy AG-2.4: 
Preservation Programs 

Encourage property owner participation in 
programs that preserve farmland, including the 
Williamson Act, conservation easements, and 
USDA-funded conservation practices.  

Encourages farm operators to 
engage in soil conservation 
practices.    

Natural Resource Element 
Goal NR-3 Facilitate orderly development and extraction of 

mineral resources while preserving open space, 
natural resources, and soil resources and 
avoiding or mitigating significant adverse 
impacts.   

Allows future mineral resource 
extractions to proceed only if 
the operations can avoid or 
mitigate for potential adverse 
impacts to soil resources.    

Policy NR-3.1:  
Soil Protection  

Protect soil resources from erosion, 
contamination, and other effects that 
substantially reduce their value or lead to the 
creation of hazards.	   

Mandates that soil resources are 
to be protected.  

Policy NR-3.2:  
Soil Erosion and Contamination  

Require minimal disturbance of vegetation 
during construction to improve soil stability, 
reduce erosion, and improve stormwater 
quality. 

Reduces erosion and protects 
soil resources by requiring 
construction disturbance 
footprints to be minimized.  
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Table 10-3 Merced County 2030 General Plan Goals and Policies Relating to Protection 
of Soil and Mineral Resources 

Goal or Policy Goal or Policy Text How the Goal or Policy 
Avoids or Reduces Impact 

Policy NR-3.3:  
Soil Improvement  

Encourage landowners to participate in 
programs that reduce soil erosion and increase 
soil productivity. This shall include promoting 
and coordinating the efforts of University of 
California Cooperative Extension, various 
Resource Conservation Districts, and other 
similar agencies and organizations.  

Encourages and educates 
agricultural practitioners on 
ways and means to prevent soil 
loss and maintain productivity.  

Policy NR-3.4:  
New Development 
Compatibility  

Ensure that new development is compatible 
with existing and potential surface mining areas 
and operations as identified on the Mineral 
Resource Zone Maps prepared by the State 
Division of Mines and Geology and other 
mineral resource areas identified by the County. 
The County shall: 
a. Require development applicants near 
identified mineral resources to prepare a 
statement that specifies why the County should 
permit the proposed land use and describe how 
the benefits of the proposed use would clearly 
outweigh the impacts that may limit the 
potential to extract mineral resources in that 
area. 

Provides an opportunity for the 
County to evaluate the potential 
for proposed developments 
neighboring surface mining 
areas to impose upon or limit 
the operations or extent of 
valuable mineral extraction.  

Policy NR-3.5:  
Mineral Resource Protection  

Require areas identified with mineral deposits 
on either the State Mine Land Classification 
Maps provided by the State Mining and 
Geology Board's Classification Report, or 
site-‐specific information, remain protected for 
possible future mineral extraction. Impose 
conditions upon new incompatible land uses in 
areas surrounding identified mineral deposits 
for the purpose of mitigating significant land 
use conflicts prior to approving a use that 
would otherwise be incompatible with mineral 
extraction. The identified mineral deposit may 
be determined by the classification maps, 
Classification Report, separate County maps, or 
on a site-‐specific basis. 

Protects known mineral 
resources by limiting and 
mitigating for incompatible land 
uses. 

Policy NR-3.8:  
Habitat Restoration and Buffer 
Incentives 

Support and encourage property owners and 
surface mining operators to pursue one or more 
of the following incentives: 
a)  State and Federal habitat restoration 

funding for restoring wildlife habitat; 
b)  Conservation easements following 

reclamation for restoring wildlife habitat; 
and 

c)  Other local, State, and Federal incentives. 

Supports restoration of former 
quarry and mining sites that 
would also help to minimize 
erosion and soil loss following 
termination of mining 
operations.  



Geology, Soils, and Mineral Resources 

2030 Merced County General Plan 10-20  Merced County 
Draft PEIR  November 2012 

Table 10-3 Merced County 2030 General Plan Goals and Policies Relating to Protection 
of Soil and Mineral Resources 

Goal or Policy Goal or Policy Text How the Goal or Policy 
Avoids or Reduces Impact 

Policy NR-3.9:  
Riparian and Critical Habitat 
Protection  

Protect or mitigate, in compliance with local, 
State, and Federal requirements, areas of 
riparian vegetation along rivers, streams, and 
other habitats that support threatened, 
endangered, or otherwise sensitive species. This 
shall include: 
a)  Requiring mining operators that propose 

mining operations that will have a 
significant adverse impact on these 
resources to mitigate to the fullest extent 
that the California Environmental Quality 
Act (CEQA) requires for such impacts and 
obtain the necessary State and Federal 
permits prior to operation. 

b) Encouraging mining operators that impact 
natural resources to propose an end use 
that will result in minimal loss of resources. 

c)  Referring all surface mining applications to 
the appropriate local, State, and Federal 
agencies to coordinate project. 

Reinforces regulatory 
procedures for protecting 
natural areas, including soil 
resources, from ongoing and 
future mining operations.   

Policy NR-3.10:  
Disturbance to Productive 
Agricultural Farmland 

Encourage property reclamation to productive 
agricultural farmland, rather than habitat or an 
alternative non-‐agricultural land use, when a 
surface mining application involves disturbance 
of productive agricultural farmland. 	  

Encourages a 1:1 replacement 
of productive farmland, thereby 
reclaiming productive soils for 
those lost to new surface 
mining activities.   

Policy NR-3.11:  
Disturbance to Productive 
Agricultural Farmland 

Require reclamation of mining sites concurrent 
with extraction activities rather than after 
extraction has been completed.  

Requires that restoration is not 
postponed indefinitely thereby 
increasing the potential for soil 
loss from wind and water 
erosion, but instead implemented 
where and when possible during 
active site mining.  

Policy NR-3.12:  
Sand and Gravel Extraction 
Control  

Ensure that strict control is maintained on sand 
and gravel extractions in streambed channels 
and within areas designated as having sensitive 
habitat and open space resources.	   

Prompts the County to 
maintain strict controls on sand 
and gravel operations in riparian 
and sensitive resource areas, 
further aiding the protection of 
soil resources.   

Policy NR-3.13:  
Agricultural Land Disturbance 
(RDR) 

Require mining projects to obtain agricultural 
conservation easements at a minimum of 1:1 for 
each acre of productive agricultural land 
converted as a result of mining and not returned 
to agricultural production.	  	  

Takes Policy NR-3.10 further 
by requiring a 1:1 replacement 
for any productive agricultural 
land eliminated due to surface 
mining operations, thereby 
preserving productive 
agricultural soils indefinitely.  

Source: Merced County, 2011; Planning Partners, 2012. 

 
Policies AG-2.4, NR-3.1, NR-3.2, NR-3.3, and NR-3.10 act to lessen the potential for wind and 
water erosion by both urban development and agricultural activities.  Policies NR-3.4 through NR-
3.13 provide guidance for mining activities in the county, both in the preservation of mineral 
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resources for future extraction and in mitigating the adverse effects of mining.  Several of the mining 
related policies indirectly lessen the potential for soil erosion, establishing standards for mine 
reclamation and requiring that reclamation take place concurrently with mining activities, thereby 
lessening the time that un-vegetated soils are exposed. 

Implementation of the proposed 2030 General Plan would result in the requirement that new 
development and construction conform to all federal and state water quality regulations as discussed 
above. Implementation of proposed 2030 General Plan policies for agricultural soil improvement, 
protection, and preservation, and for mineral resource protection and controlled implementation, 
would avoid or reduce potential effects from soil erosion and loss, and would permit the measured 
extraction of mineral resources while reducing the potential effects of mining.  For these reasons, 
Impact GEO-2 would be a less-than-significant impact.  

Significance of Impact: Less than significant. 

Mitigation Measure: None required. 

 
Impact  GEO-3: Locate  deve lopment or s tructures  on unstable  so i l s  or  expansive so i l s  (as 

de f ined in Table 18-1-B of  the 1994 Uniform Bui lding Code) that may 
resul t  in excess ive  damage to bui lding s tructure or  foundat ion or s igni f i cant 
hazard to persons or property  due to on- or o f f - s i t e  landsl ide ,  lateral  
spreading,  subsidence ,  l iquefac t ion or co l lapse .   

Implementation of the proposed 2030 General Plan could lead to the construction and operation of 
urban development and infrastructure that could be located on unstable or expansive soils, or 
exposed to geologic hazards.  Because of a comprehensive body of construction requirements 
enforced by the County, and the goals and policies set forth in the 2030 General Plan that would 
avoid or reduce the effect of unstable soils and other types of geologic hazards, this impact would be 
less than significant. 

Future development under the 2030 General Plan may periodically be proposed on expansive soils 
(i.e., soils with high clay content and a greater potential to expand and contract under saturated and 
dry conditions). This occurrence can lead to building foundations shifting and cracking, and 
ultimately damaging the structures they support.  Given the extent of alluvium along the valley floor, 
development may also occur on unstable soils vulnerable to liquefaction or lateral spreading, and 
some county areas have already undergone subsidence from groundwater overdraft. Landslides are 
less prevalent risks due to a single active surface fault and the limited extent of steep unconsolidated 
terrain within the county’s borders. However, there is still the potential for these hazards, 
particularly along the county’s western quarter, due to the higher topographic relief and closer 
proximity to active faulting of the Coast Range. There are few historic subsurface rock mines within 
the county, making the risk from mine collapse low.  

The Merced County Division of Buildings and Safety enforces the IBC and CBC, which include 
regulations for excavation, grading, and construction in unstable soils. These regulations require that 
engineered solutions be implemented to avoid or reduce the effects of potential soil hazards with 
respect to constructed buildings.  With establishment of the 2010 CBC and the newly defined 
seismic categories C, D, and E, the County also requires that proposed development or construction 
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in high hazard seismic areas or areas with expansive soils must first submit a soils report.  Upon 
review and acceptance of the report, the County would require that all identified design and 
construction measures necessary to reduce risks to acceptable levels as defined by the CBC be 
implemented. 

Several policies under the 2030 General Plan address the potential soil and geologic hazards 
described under Impact GEO-3 as shown in Table 10-4.   

Table 10-4 Merced County 2030 General Plan Goals and Policies Relating to Soil 
Instability Hazards 

Goal or Policy Goal or Policy Text How the Goal or Policy Avoids or 
Reduces Impact 

Health and Safety Element 
Policy HS-1.6:  
Landslide Areas  

Prohibit habitable structures on areas of 
unconsolidated landslide debris or in areas 
vulnerable to landslides. 

Protects public safety by not allowing 
habitable structures to be built on 
areas vulnerable to landslides.  

Policy HS-1.7:  
Hillside Development 

Discourage construction and grading on 
slopes in excess of 30 percent. 

Minimizes the potential for slope 
failure by discouraging slopes that 
exceed 30% grade.  

Policy HS-1.8:  
Grading Standards  

Require that the provisions of the 
International Building Code (IBC) be used 
to regulate projects subject to hazards from 
slope instability. 

Reinforces the 2009 IBC to regulate 
projects susceptible to slope 
instability and require design 
measures to mitigate.  

Policy HS-1.9:  
Unstable Soils  

Require and enforce all standards contained 
in the International Building Code related to 
construction on unstable soils.  

Enforces all 2009 IBC standards for 
construction on unstable soils 
requiring designs to mitigate for any 
potential impacts. 

Source: Merced County, 201; Planning Partners, 2012. 

 
Policies HS-1.6 through HS-1.7 establish measures to require new development to avoid areas of 
geologic hazards such as landslide areas and steep slopes.  Policy HS-1.7 “discourages” development 
on slopes in excess of 30 percent, and Policy HS-1.6 additionally requires that development be 
prohibited in areas susceptible to landslides, generally on steep slopes.  Policies HS-1.8 and HS-1.9 
establish requirements for grading in particular, and generally for construction on unstable soils.   

By requiring new development and construction to conform to design standards for construction on 
unstable soils or slopes as set forth by the 2009 International Building Code and 2010 CBC 
discussed above, and by implementing General Plan Policies HS-1.6 through HS-1.9 that discourage 
construction on steep slopes, prohibit structures in landslide hazard areas, and require adherence to 
design standards for construction on steep slopes or in areas of unstable soils, the potential effects 
of implementing the 2030 General Plan would be less than significant.  

Significance of Impact: Less than significant. 

Mitigation Measure: None required. 
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Impact  GEO-4: Allow the use o f  sept i c  tanks or al t ernat ive  wastewater  disposal  sys tems in 
unf i t  so i l s  that may resul t  in increased nutr ients  or other pol lutants reaching 
and damaging groundwater resources .   

Installation and operation of onsite wastewater treatment systems (OWTS)2 or similar individual 
wastewater disposal systems in unfit soils can lead to the degradation of groundwater quality, and 
ultimately impact all groundwater supplies.  A comprehensive body of OWTS design and 
operational requirements have recently been adopted by the California SWRCB, a similar set of 
comprehensive requirements are enforced by the County, and the goals and policies set forth in the 
2030 General Plan would avoid or reduce the effect of pollution of groundwater. However, because 
of existing contamination of groundwater from rural residential development in areas of sandy soils 
and high groundwater within the county and the potential for continued development in such areas, 
this impact would be potentially significant. 

In June 2012, the SWRCB adopted a Water Quality Control Policy for Siting, Design, Operation, 
and Maintenance of Onsite Wastewater Treatment Systems.  The policy is expected to become 
operational in 2013.  The policy establishes a set of comprehensive regulations for all aspects of 
siting, construction, and operating OWTS, including individual residential septic systems.  However, 
according to the SWRCB, if an individual septic system (OWTS) is currently in good operating 
condition, and it is not near a stream, river, or lake that the state has identified as contaminated with 
bacteria and/or nitrogen-related compounds, the adopted Policy will have little or no affect on the 
owner of such a system. 

Because California is well known for its extreme range of geological and climatic conditions, the 
establishment of a single set of criteria for OWTS by the SWRCB would either be too restrictive so 
as to protect water quality and public health in the most sensitive cases, or would have broad 
allowances that would not be protective enough of water quality and public health under some 
circumstances. To accommodate this extreme variance, local agencies may submit management 
programs (“Local Agency Management Programs”) for approval by the SWRCB, and upon approval 
then manage the installation of new and replacement OWTS under that program. 

According to the SWRCB, OWTS are useful and necessary structures for people who live in a rural 
setting where they are not served by a centralized sewer or wastewater treatment system. When 
properly sited, designed, operated, and maintained, OWTS treat domestic wastewater to reduce its 
polluting impact on the environment and most importantly protect public health. To provide for 
consistent regulation of OWTS, the SWRCB has placed OWTS into categories, based on their 
performance and existing conditions in the area of the OWTS.  These categories (called tiers in the 
policy) range from Tier 0 to Tier 4.  These tiers are set forth below. 

                                                
 
2  As defined by the SWRCB, “Onsite wastewater treatment system(s)” (OWTS) means individual disposal systems, 

community collection and disposal systems, and alternative collection and disposal systems that use subsurface 
disposal. The short form of the term may be singular or plural. Septic tanks and leach fields, typically used in rural 
areas of Merced County are a type of OWTS.  OWTS do not include “graywater” systems pursuant to Health and 
Safety Code Section 17922.12.  To provide consistency to the following discussion, the term OWTS will be used 
even though the state CEQA Guidelines Appendix G uses the term “septic tanks” in the significance criterion set 
forth in this chapter and Impact GEO-4. 
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Tier  0 

If the septic system is operating properly, being used as it was designed, not leaking, and not putting 
any nearby surface water body at risk – then the OWTS are covered by Tier 0 as long as they 
continue to meet its requirements. 

Tier 1 

If it is necessary to install a new OWTS, replace or upgrade one, and the local permitting agency 
does not have an approved Local Agency Management Program, the OWTS must either meet the 
requirements of Tier 1, or the owner of the OWTS must obtain a waiver of waste discharge 
requirements or waste discharge requirements from the regional water board. 

Tier 2 

Taking into account the diversity of California geography, local agencies may develop their own 
Local Agency Management Programs for OWTS under Tier 2. These local agency managed 
programs will likely be managed by local and or regional ordinances that take specific geography, 
terrain, and geology into account when approving an OWTS installation, much the same as occurs 
now under local permitting agencies. 

Tier 3 

If the OWTS is located near a water body that has been listed as an “impaired water body’ for either 
nitrogen or pathogens AND is specifically identified in Attachment 2 of the Policy3, then the OWTS 
belongs in Tier 3 until a determination is made that the OWTS is not contributing to the local water 
quality problem. For those OWTS near specifically identified water bodies, implementation plans to 
address the polluting sources will be developed by the SWRCB or the CVRWQCB. Actions under 
the implementation plan may include inspections or regular monitoring of OWTS, or require 
upgrades to the OWTS within certain timeframes. Until there is an implementation plan, new or 
replaced OWTS discharging within 600 feet of a listed water body must install supplemental 
treatment. 

Tier 4 

Finally, if the OWTS is failing, needs to be fixed, or has been found to be affecting groundwater or 
surface water to a degree that makes it unfit to drink or for other uses, it belongs in Tier 4 and must 
be modified or upgraded to abate its impact. 

The SWRCB policy imposes a range of siting, design, and operational requirements for OWTS, 
including small residential systems to avoid pollution and maintain public health.  In general, these 
requirements apply only to the upgrade or modification of an existing OWTS, the installation of a 
new OWTS, and in situations where an OWTS is failing to protect water quality or public health.  
Within Merced County, most OWTS would be expected to be Tier 0.  New or modified OWTS 

                                                
 
3  No water bodies impaired for nitrogen or pathogens subject to the SWRCB OWTS Policy are located in Merced 

County.  Note that the impaired water bodies listed in Attachment 2 of the OWTS policy are not the same as those 
listed under Section 303(d) of the Clean Water Act.  For further information regarding 303(d) water bodies, see 
Chapter 13, Hydrology and Water Quality, of this Draft PEIR. 
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would be Tier 1 until such time as the County adopted an approved Local Agency Management 
Program, at which time new or modified OWTS would be regulated under Tier 2. 

The Merced County Division of Environmental Health (DEH) enforces design standards for the 
operation and maintenance of on-site sewage disposal systems to minimize potential pollution of 
groundwater and surface water features (Merced County 1995).  DEH requires that every occupied 
structure in the county that cannot be connected to a public wastewater treatment system must 
construct an OWTS under permit from DEH, consisting of an OWTS with effluent discharging into 
an approved subsurface disposal field.  All systems must meet the minimum design standards of 
DEH, including location, system dimensions and capacity, soil capability, minimum depth to 
groundwater, and minimum separation distances between septic systems and wells, streams, and 
other water bodies. In order to obtain a permit, an applicant must provide DEH with a site plan 
indicating the dimensions and placement of the disposal field, the results of a percolation test to 
determine the capability of on-site soils to accept wastewater, and a soils report prepared by a 
certified professional.  DEH expects that their exiting design standards for operation and 
maintenance OWTS will usually meet the requirements of the Water Quality Control Policy for 
Siting, Design, Operation, and Maintenance of Onsite Wastewater Treatment Systems.  

Even with implementation of these existing standards and regulatory requirements, certain areas of 
the county may be susceptible to groundwater contamination from OWTS.  The unincorporated 
Atwater Rural Residential Center (RRC) or McSwain area of Merced County lies south of the City of 
Atwater.  The McSwain area historically has been developed with low density rural residential / 
agricultural land uses, and is undergoing intensifying residential development, including subdivision 
projects with one-acre parcels served by well and septic systems.  The Atwater RRC is a large area, 
with over 300 OWTS non-point sources of potential contamination.  The soil map units in the area 
are the “Atwater loamy sand, imperfectly drained variant” and “Atwater loamy sand, deep over hard 
pan, poorly drained.”   

Each residence within the McSwain area is likely to have at least one water supply well.  Typical well 
depths are unknown, but it is likely that they were installed at depths greater than 100 feet as part of 
standard practice.   It is unknown whether any local wells are installed within the shallow unconfined 
aquifer or within close vicinity to on-site wastewater treatment systems.   The water table has been 
found to range from 40 to 60 feet below grade.   

The CVRWQCB has historically expressed concerns about potential impacts to groundwater quality 
from un-sewered residential development in this area (CVRWQCB 2004, 2005). The RWQCB 
recommended that such development be connected to nearby wastewater treatment facilities when 
feasible, or that the potential project and cumulative impacts to groundwater from unsewered 
development in the vicinity be examined.  The RWQCB requested that cumulative effects on 
groundwater quality consider the existing and proposed development, including development that 
may occur “by-right.” It is likely that similar contamination could occur in other regions of the 
county in areas of intensive rural residential development, highly permeable soils and geology, and 
shallow depths to groundwater.  Figure 10-6 indicates those areas of the county where 
contamination from this source might be most likely to occur, depending upon the intensity of 
development. 

Table 10-5 lists policies and programs under the 2030 General Plan to encourage and enforce water 
quality protection measures as they relate to septic system construction and operation.  



Merced County General Plan Update
Figure 10-6

Sensitivity of Merced County Groundwater to Contamination
SOURCE:  USEPA GIS Department, 2002
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Table 10-5 Merced County 2030 General Plan Goals and Policies Relating to Protection 
of Soils and Groundwater 

Goal or Policy Goal or Policy Text How the Goal or Policy 
Avoids or Reduces Impact 

Water Element 
Policy W-2.5:  
Septic Tank Regulation 

Enforce septic tank and onsite system 
regulations of the Regional Water Quality 
Control Board to protect the water quality 
of surface water bodies and groundwater 
quality. 

Reinforces compliance with all 
CVRWQCB regulations relevant 
to septic tanks thereby 
minimizing the occurrence of 
such systems being installed in 
unfit soils.  

Public Facilities and Services Element 
Policy PFS-2.5: 
Ground or Surface Water 
Contamination 

Prohibit wastewater disposal facilities that 
are determined to have the potential to 
contaminate the groundwater or surface 
water, on either a site-specific or 
cumulative basis.  

Prohibits new wastewater 
disposal facilities that could 
result in pollution. 

Policy PFS-2.6:  
Septic System Standards  

Require adequate standards for private 
septic systems to protect water quality and 
public health.  

Requires the County to 
implement septic system 
standards for private use in order 
to protect water quality.  

Policy PFS-2.7:  
Septic System Care Education  

Encourage and support programs to 
educate homeowners on the care and 
maintenance of private sewage disposal 
systems.	   

Encourages the proper use of 
septic systems to minimize water 
quality degradation.  

Program PFS-B:  
Alternative Rural Wastewater 
Systems 

Prepare a study to evaluate alternatives for 
rural wastewater systems. Alternatives that 
could be evaluated include elevated leach 
fields, sand filtration systems, evapo-
transpiration beds, osmosis units, and 
holding tanks. For larger generators or 
group of users, alternative systems include 
communal septic tank/leach field systems, 
package treatment plants, lagoon systems, 
and land treatment. 

This program provides an 
opportunity for the County to 
consider and assess other 
options to individual septic 
systems that may provide for 
more control and a standardized 
approach to improve water 
quality protection.  

Program PFS-D:  
Private Sewage Disposal Standards 

Prepare and distribute information on the 
care and maintenance of private sewage 
disposal systems. 

This program provides the 
County with an avenue for 
sharing information on improved 
maintenance of sewage disposal 
systems that would lead to 
improved water quality 
protection.   

Source: Merced County, 2011; Planning Partners, 2012. 

 
Policies PFS-2.5 through PFS-2.7 reinforce the continued oversight and regulation of private OWTS 
by the County.  Program PFS-B would provide information regarding alternative methods of 
wastewater disposal, permitting the County to review and consider alternative systems in situations 
where soil capabilities and groundwater conditions make traditional disposal systems ineffective or 
infeasible.  Program PFS-D would educate the owners of private OWTS regarding the proper 
operation and maintenance of such systems, thus improving system performance and reducing the 
potential for adverse water quality effects. 
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Although the continued enforcement of the Merced County on-site sewage disposal standards, and 
the implementation of the above 2030 General Plan policies and programs to monitor, standardize, 
and evaluate the installation and maintenance of OWTS would result in the potential avoidance of 
unfit soils and a reduction in the potential that the operation of private OWTS would result in water 
pollution within the county because the 2030 General Plan could result in the intensification of rural 
residential development in areas of suspected groundwater contamination from on-site septic 
systems, this would be a potentially significant impact.   

Significance of Impact: Potentially significant. 

Mitigation Measure GEO-4a:  

Amend Policy PFS-2.5: Ground or Surface Water Contamination, as follows: 

Prohibit wastewater disposal facilities, including private residential facilities, that are 
determined to have the potential to contaminate the groundwater or surface water, on either 
a site-specific or cumulative basis.  

Mitigation Measure GEO-4b:  

Add the following policy: 

Policy PFS-2.10: Consistency with SWRCB OWTS Requirements 

Revise the County’s on-site sewage disposal standards to conform to the SWRCB’s Water 
Quality Control Policy for Siting, Design, Operation, and Maintenance of Onsite Wastewater 
Treatment Systems, and submit the revised standards for approval as a Local Agency 
Management Program to maintain local oversight and approval of OWTS. 

Mitigation Measure GEO-4c:  

Add the following program: 

Program PFS-H: Regional OWTS Suitability Evaluation 

Conduct an evaluation of the general suitability of OWTS within areas known or suspected 
to contain contaminated groundwater or surface water from such systems based on 
groundwater and surface water sampling, soil capabilities, depth to groundwater, and the 
intensity of existing and future development. Develop standards for such areas to avoid 
continued or future contamination, which could include a prohibition on new OWTS, a 
requirement that new development install an alternative system that would reduce the 
potential for contamination over that provided by a standard OWTS, or mandatory 
connection to a community wastewater treatment plant. 

Environmental Effects of Measures:  Because these mitigation measures would result in the 
additional protection of areas sensitive to groundwater and surface water contamination, and 
potentially lead to additional mitigation for effects to such resources arising from the development 
of rural and urban uses and infrastructure identified in the 2030 General Plan, there would be no 
additional impacts beyond those identified for such development in Chapters 5 through 22 of this 
Draft PEIR. 
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Level of Significance After Mitigation:  Less than significant. 

Implementation of the foregoing measures would avoid the potential for new rural development to 
result in groundwater or surface water contamination from OWTS in areas of intense development, 
unsuitable soils, and high groundwater levels, and therefore, this impact is less than significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Geology, Soils, and Mineral Resources 

2030 Merced County General Plan 10-30  Merced County 
Draft PEIR  November 2012 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally 
left blank. 

 


