10 – Safety
10.1 Introduction
People and communities are subject to harm from natural forces, such as flooding and earthquakes, as well as
from potential human-caused hazards, such as aviation. Merced County is required by law to consider all
potential threats to human safety when developing the County’s general plan. Balancing human safety with
environmental protection poses an urgent challenge for decision-makers. For example, by directing human
activities to areas that are less susceptible to flooding and wildfire, the County can reduce risks to human
safety. Similarly, by controlling the extent and intensity of certain human land uses and activities in sensitive
natural areas, the County can dramatically reduce negative impacts on unique natural resources.
Comprehensive mapping and inventory of land uses and resources allows the County to plan for growth and
economic development while protecting people and the environment.
This chapter is divided into the following sections:








Introduction (Section 10.1)
Geologic and Seismic (Section 10.2)
Flood Hazards (Section 10.3)
Fire Hazards (Section 10.4)
Human Hazards (Section 10.5)
Airport Safety (Section 10.6)
Major Findings (Section 10.7)

10.2 Geologic and Seismic Hazards
Introduction
This section provides an assessment of geologic and seismic hazards within Merced County. The purpose of
this section is to address ground stability and earthquake hazards that must be considered during the planning
and development process in the county. This information will be used to guide development to reduce the
risk of harm to people and damage to property as a result of geologic or seismic activity.

Key Terms
Alluvial/Alluvium. Erosion caused by wind and rain introduces soils, minerals, and rock fragments into
streams and rivers. These materials are reduced by action of water movement and mixed with debris as they
are washed down the mountains and hills. These materials are deposited as sediment that spreads out in a fanshape when the watercourse reaches a relatively level area. These are called alluvial materials, or alluvium.
The fan-shaped zone of deposited sediment is called an alluvial fan.
Alquist-Priolo Fault Zones. The Alquist-Priolo Earthquake Fault Zoning Act (APEFZA), passed in 1972,
requires a professional geologist to identify zones of special study around active faults.
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Fault. A fault is a fracture in the crust of the earth along which rocks on one side have moved relative to
those on the other side. Most faults are the result of repeated displacements over a long period of time. A fault
trace is the line on the earth’s surface defining the fault. For the purposes of the APEFZA, an active fault is
one that has ruptured in the last 11,000 years (Holocene Period).
Lacustrine Deposits. Lacustrine deposits are composed of fine-grained material, clay, and silt interbedded
with sands and conglomerates formed during a time when lakes and marshes existed within the Valley.
Liquefaction. Liquefaction in soils and sediments occurs during earthquake events when soil material is
transformed from a solid state to a liquid state generated by an increase in pressure between pore space and
soil particles.
Magnitude. Earthquake magnitude is measured by the Richter scale, indicated as a series of Arabic numbers
with no theoretical maximum magnitude. The greater the energy released from the fault rupture, the higher
the magnitude of earthquake.
Seiche. Inundating wall of water caused by failure of a dam, levee, or other water storage or transmission
facility. A standing wave oscillation of an enclosed water body such as a large lagoon or lake.
Ultramafic: Igneous rocks composed mainly of iron-magnesium silicate minerals, such as olivine and
pyroxene (USGS 2011; CGS 2011; Van Gosen and Clinkenbeard 2011).
Seismic Design Category. A classification assigned to a structure based on its occupancy category and the
severity of the design earthquake ground motion at the site.

Regulatory Setting
Government Code Section 65302 requires that the General Plan must address threats to human and
environmental safety in a Safety Element. Hazards from seismic shaking, ground failure, tsunami or seiche,
slope instability, and subsidence are included in the assessment. Design requirements must be included to
safe-guard against risk of injury.
The National Earthquake Hazards Reduction Program (NEHRP) of 1977 was put into place to reduce future
risks to persons and property from earthquakes by implementing measures to reduce earthquake hazards
based on current research and understanding. The Flood Emergency Management Agency (FEMA) is the
primary implementing agency providing research and development materials and training to various
audiences including public policy planners and practicing engineers in order to improve development
practices and design techniques and reduce vulnerability to seismic events (FEMA 2011). The California
Building Code (CBC), revised 2010, and the Alquist-Priolo Earthquake Fault Zoning Act (1972) (APEFZA)
require local planning agencies to include assessments of seismic hazards when considering locations and
development of land uses. On January 1 2011, the State of California adopted the 2010 edition of CBC
(CCR, Title 24). The 2010 CBC provides design criteria for geologically induced loading that govern the
sizing and design of engineered structures and buildings. The California Residential Code which provides
seismic design forces for residential construction and the California Green Building Code are new codes
within the more recent CBC adopted in January 2011. In the newest code, Merced County covers Seismic
Design Categories C, D and E, which take into account the potential for ground shaking intensity and other
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seismic effects and the building’s occupancy and use as opposed to Seismic Zone 3 defined in earlier versions
of the CBC, which considered the seismic characteristics alone (Merced County 2011; CBC 2012).
The APEFZA and the Seismic Hazards Mapping Act (1991) were developed to protect the public against
effects of ground shaking and ground failure from earthquakes. Fault Zone Mapping, established by the State
Geologist, is used to regulate most development projects within these zones. The California Geological
Survey, through Special Publication (SP) No. 117, and the Work Group for California Earthquake
Probabilities (WGCEP) address the following generalized topics related to seismic and geologic hazards, in
some cases on an annual basis:









Regional and site geology;
Soil data;
Slope stability;
Seismicity and faulting;
Surface fault rupture;
Ground shaking;
Liquefaction; and
Lateral spreading.

According to the CA Geologic Survey there are no landslide inventory maps for the Merced County area at
this time (DOC 2007).

Existing Conditions
In order to appreciate the risks associated with geologic and seismic activity in Merced County, it is important
to gain an understanding of the physiography and geology of the region. Merced County is located in the
geographic center of California along the San Joaquin River. The dominant soil type for the county is alluvial
in nature.

Physiography and Soils
Alluvium located east of the San Joaquin River is composed of large quantities of siliceous volcanic and
granitic material, which reflect its origin as materials eroded from the Sierra Nevada. Alluvium located west
of the San Joaquin River is composed of a higher percentage of shale/clay and quartzite marine deposits,
which reflects its origin from the Coastal Ranges. In addition to the alluvial deposits that comprise a majority
of the sediment within the Central Valley, lacustrine and marsh deposits also exist. Lacustrine deposits are
composed of fine-grained material, clay and silt interbedded with sands and conglomerates formed during a
time when lakes and marshes existed within the Valley.
Soils on the western side of the San Joaquin Valley are derived primarily from the marine rocks that form the
western boundary of the valley. The majority of the soils in northern Merced County, as detailed in Section 8
(Figures 8-3 and 8-4), are soils of: alluvial fans and floodplains (341 square miles), alkali basins (227 square
miles), low terraces (186.5 square miles), and high terraces (188.5 square miles). Constituent soil names and
a brief description are available on Figures 8-3 and 8-4.
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Alluvial fan and floodplain soils are typically sandy. The most recent alluvial fan and floodplain soils are
present near the Merced and San Joaquin rivers and are used primarily for alfalfa and specialized crops.
Alkali basin soils are characterized by salt and alkali accumulation and poor drainage, and are confined to the
area south of the city of Merced. These soils exhibit generally flat topography with some low mound
microrelief. Relief occurs as undulating and mound microrelief on alluvial fans, terraces, and benches. Low
terrace soils typically contain highly indurated or cemented hardpan subsoils, though there are less hardpan
dominant areas. High terrace soils consist of sandy loam to cobbly loam. Relief appears as undulating and
mound microrelief on terraces.

Geology
The geologic formations found within Merced County are composed of the Basement Complex, Ione
Formation, Valley Springs Formation, Mehrten Formation, Tulare Formation, and recent alluvium. The
basement complex is composed of crystalline igneous and metamorphic rocks and lies beneath the
sedimentary units. The Ione Formation, reflecting its heritage as delta alluvial deposits, is composed of
claystone and sandstones with a small percentage of conglomerates. The Valley Springs Formation is
alluvium composed of sandstones, siltstones, and claystones. The Mehrten Formation is alluvium composed
of conglomerates, sandstones, siltstones, and claystones. The lacustraine Tulare Formation is composed of
claystone, sandstone. Within the Tulare Formation is the Corcoran Clay Member, a prominent aquitard found
throughout the Merced region. Quaternary river and flood plain deposits, consisting of clays, silt, sands, and
gravel overly the formations as soil deposits. The thin interbedded and clay-rich nature of these deposits
dominates the geology. Additional detail is provided in Section 8.2.
From the time the valley first began to form, sediments derived from erosion of igneous and metamorphic
rocks and consolidated marine sediments in the surrounding mountains have been transported into the valley
by streams. These continental sediments are thicker than 10,000 feet at the southern end of the valley and
have an average thickness of about 2,400 feet. The continental sediments consist mostly of sand and gravel
interbedded and mixed with clay and silt. Depending upon location, deposits of fine-grained materials
(mostly clay and silt) make up as much as 50 percent of the thickness of the valley-fill sediments.

Naturally Occurring Asbestos (NOA) and Minerals as Hazards
Based on the USGS and the California Geologic Survey, Reported Historic Asbestos Mines, Historic
Asbestos Prospects, and Other Natural Occurrences of Asbestos in California (USGS,CGS 2011) Map,
ultramafic rocks only show up in small pockets to the northwest and southwest in Merced County. Due to the
extensive alluvium in the area, the likelihood of metamorphic rocks that contain NOA is low. Exposure to
naturally occurring hazardous minerals is low except through the ingestion of ground water. Arsenic in
ground water is known to exist in high concentrations in several areas in the county.

Earthquakes, Active Faulting, Seismic or Ground Shaking
Earthquakes are typically measured on the Richter Scale in terms of magnitude and intensity. Faults are
surface and subsurface fissures that are located in weak areas and potential displacement areas of the
underlying bedrock. As indicated on Figure 10-1, the nearest faults of major historical significance within the
vicinity of Merced County are: the San Andreas Fault to the west at a distance of approximately 15 miles
from county line; the Hayward, Greenville, and Calaveras Faults to the northwest; and the Bear Mountain
Fault Zone about five miles east of and parallel to the eastern border of Merced County. These faults have
been, and will continue to be, the principal sources of seismic activity affecting Merced County.
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The APEFZA prohibits the construct of structures over or within 50 feet of an active fault trace as identified
by the State Geologist. Identified active faults were published in SP 42 (1997). It should be noted that
APEFZA deals specifically with surface rupture associated with faulting. The only active fault identified by
APEFZA within Merced County is the Ortigalita Fault located along the western margin of the county within
the Coastal Ranges mountains. Although the Oritgalita Fault has not been active within historic times (1,800
years ago to present) surface rupture has occurred within the Holocene period (11,000 years before present).
Other APEFZA recognized faults in proximity to Merced County are the Calaveras Fault, Greenville Fault,
and the San Andreas Fault.
The California Geologic Survey (CGS) Probabilistic Seismic Hazard Assessment (PHSA) calculates
earthquake shaking hazard through historic seismic activity and fault slip rates. PHSA considers faults that
may result in seismic shaking, including faults that have no clear surface expression or may not have
associated surface rupture. One PHSA identified fault is present within Merced County—the Great Valley
Fault System. The Great Valley Fault System is a thrust fault with 14 individual segments identified; the
system runs along the foot of the Coastal Range Mountains from Fresno County in the south to Colusa
County in the north. Segments 8 and 9 are found within Merced County (WGNCEP 1996; Coa 2002). Figure
10-1 shows the location of the Great Valley Fault. Figure 10-2 shows areas of the county that may be subject
to severe seismic damage (Zone III) or moderate seismic damage (Zone II). The Ortigalita Fault is the
principal source of potential seismic activity within Merced County.
While there is no record of seismic activity originating in the county, there has been documented shaking
from earthquake centers outside the county in 1872, 1906, 1952, 1966, 1984, and 1989. Only the 1906 quake
caused major damage in the county in the Los Banos area. Minor structural damage has occurred throughout
the county on other occasions. Future earthquakes of equal or greater magnitude than those listed could cause
extensive damage in the county. Agriculture and other open space uses are less susceptible to damage than
residential or commercial uses in known seismic hazard areas.
The Working Group on California Earthquake Probabilities (WGCEP) 2008 Report 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. WGCEP 2003 Report indicates a 62 percent
probability for a M 6.7 or greater earthquake for the San Francisco Bay Area Region. Individual faults with
highest earthquake probabilities cited in the 2008 report were the Hayward/Rodgers Creek, San Andreas, and
Calaveras faults.
Although no specific liquefaction hazard areas have been identified in the county (Merced 1990), the potential
for liquefaction exists throughout the San Joaquin Valley due to unconsolidated sediments and a high water
table. It is reasonable to assume that liquefaction hazards exist in Merced County’s wetland areas. The
county’s wetlands are generally adjacent to the San Joaquin River and extend west to the Union Pacific
Railroad and east toward State Routes 99 and 59 south.
Design criteria for seismic loading and other geologic hazards are generally provided in the seismic elements
of city and county general plans and more specifically in the building and development regulations of these
local governments. These documents typically incorporate CBC design standards and are informed by the
APEFZA as described. The CBC provides design criteria for geologically induced loading that govern sizing
of structural members. The CBC also provides calculation methods to assist in the design process. City and
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county building and development regulations incorporate the provisions of the CBC by reference and add
additional safety factors for critical structures and local considerations.

Ground Failure and Liquefaction
A great deal of soil compaction and settlement can also result from seismic groundshaking. If the sediments
that compact during an earthquake are saturated, water from voids is forced to the ground surface, where it
emerges in the form of mud spouts or sand boils. If the soil liquefies in this manner (liquefaction), it loses its
supporting capacity with the result that structures may settle into the ground. The extent of structural damage
ranges from minor displacement to total collapse. Engineering techniques involving either the ground or
structures or both can be used to reduce the risk of certain hazards, such as liquefaction. However, these
solutions are often temporary and costly. Alternatives to engineering solutions include land use restrictions or
controls through special ordinances. Regulating the type or density of use in a given area can be effective in
avoiding or reducing potential hazards. Agriculture, recreation, or other open space uses are more acceptable
than residential or commercial uses for seismic hazard areas. Similarly, certain low occupancy uses may be
acceptable in some risk areas, whereas high occupancy uses or critical facilities (schools, hospitals) may not
be. Although no specific liquefaction hazard areas have been identified in the county, this potential is
recognized throughout the San Joaquin Valley where unconsolidated sediments and a high water table
coincide. It is reasonable to assume that liquefaction hazards exist near levees and in many of Merced
County’s wetland areas.

Dam and Levee Failure, Lurching, and Seiche
Protection against dam and levee failures is critical to the safety and well being of Merced County residents.
These structures can be made of soil, concrete, or rockfill. Dam and levee failure can occur due to natural and
manmade causes. Poor construction, extensive hydraulic head pressure, and earthquakes can result in failure.
The county’s extensive canal system is vulnerable to failure, especially during excessive rainfall events.
There are eleven dams within or adjacent to Merced County that pose a significant hazard in the event of a
dam failure. For instance, San Luis Reservoir dam, located near the Ortigalita Fault, was built to withstand an
earthquake magnitude of 8.3. The California Office of Emergency Management and the Merced County
Multihazard Functional Plans are used to evaluate the safety at these facilities. The Department of Water
Resources (DWR) inspects these facilities annually. The largest risk to public health from dam failure at San
Luis Reservoir is the devastating seiche that would inundate areas below the dam upon accidental release of
the 2,000,000 acre-feet of water. Additional detail related to this concern near historical channeled river areas
is presented in the flood hazard section (10-3) of this report.
During the 2005/2006 rainy season, after catastrophic flooding by Hurricane Katrina in New Orleans, above
average rainfall for California Central Valley and Sierra Nevada raised concern regarding the integrity of the
state’s levee system, specifically in the Sacramento San Joaquin Delta and the river systems feeding into the
Delta. To date, the Department of Water Resources has identified 250 critical sites of which more than 100
have been repaired. Of the sites identified, eight were located within the San Joaquin Valley with no sites
identified within Merced County.
Lurching is defined as sudden lateral ground movement toward steep, unsupported embankments during
seismic shaking. Due to the general low lying topography, the risk of lurching in Merced County is low
except near dam structures or levees.
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Slope Instability, Subsidence, and Mine Collapse
The County’s area of greatest concern for slope instability is in the western part of the county, and is due to
the significantly higher topographic areas of the Coast Range. Slope instability is also due to the proximity of
faulting in the area.
Subsidence occurs when a large land area settles due to over saturation or extensive withdrawal of ground
water, oil, or natural gas. These areas are typically composed of open-textured soils that become saturated.
These areas are high in silt or clay content. In Merced County, two subsidence areas near Los Banos and El
Nido have been identified. In both cases, the subsidence, as shown on Figure 10-3, is due to
hydrocompaction from ground water withdrawal. During the construction of the California Water Project and
Delta Mendota Canal, work efforts related to the stabilization of soils were completed. Over the years,
extensive repairs to the canal have been necessary, due to subsidence.
Since very few historic subsurface rock mines are located within the county, the risk from mine collapse is
low.
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Building Collapse
Among buildings that have a history of poor performance in past earthquakes are unreinforced masonry
(URM) buildings and buildings located in geologically hazardous areas which are then subject to earthquake
fault displacement, landslide, or soil liquefaction. URM buildings are considered the foremost threat to life.
Although not every URM building will collapse in a significant earthquake, a large number of them will have
some degree of life-threatening failure. For URM buildings identified as critical facilities, such as fire stations
and hospitals, this potential threat is more significant as these structures are needed during the response to
emergencies. Recognizing the danger posed by a significant number of potentially hazardous buildings in
California, the State legislature enacted the Unreinforced Masonry Building Law in 1986, (Senate Bill 547
[Alquist]; Government Code Section 8875). The law required cities and counties in Seismic Zone 4 to
identify and inventory certain older and potentially hazardous buildings by 1990. Merced County is located in
Zone 3 and was not subject to the 1990 deadline.
The State Seismic Safety Commission has stated that jurisdictions that choose to address hazards beyond
those of URM buildings will further reduce death, injury, and economic loss and will help protect California’s
architectural and historic resources from earthquake hazards. With respect to new construction, the 2007 CBC
Section 16 – Structural Design requires that construction projects be classified on the basis of the proposed
building use and local geologic conditions. Once the classification is completed, the specific building design
process related to seismic concerns can be finalized. Based on 2007 CBC, potential building collapse from
earthquake motion in Merced County is low.
The County has sufficient data concerning geologic and seismic safety hazards to support comprehensive land
use policies to guide the location and type of new development in the county to minimize risks posed by these
hazards.

10.3 Flood Hazards
Introduction
This section contains a description of the flood hazards within Merced County. The physical risks associated
with potential flooding from various regional and local sources and regulatory requirements for floodplain
management are important aspects of future land use decisions throughout the county, and guide the local and
community-level emergency response needs.

Key Terms
Exceedance Probability. The probability that a precipitation or runoff event of a specified size will be
equaled or exceeded in any given year.
FEMA. Federal Emergency Management Agency, the Agency that oversees floodplain management and the
national flood insurance program.
FIRM. Flood Insurance Rate Map prepared by FEMA for flood insurance and floodplain management
purposes.
Floodplain. Land adjacent to a stream, slough, or river that is subject to flooding or inundation.
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Floodplain Management. The implementation of policies and programs to protect floodplains and maintain
their flood control function.
Frequency. How often a streamflow of particular magnitude will occur, expressed as its return period or
exceedance probability.
Levee. A dike or embankment that confines flow in a stream channel to protect adjacent land from flood
waters. A levee designed to provide 100-year flood protection must meet FEMA standards.
Level of Protection. The degree of protection that a drainage or flood control measure provides, typically
expressed as the largest frequency flow event that can occur without flooding.
One Hundred Year (100-year) Flood. The flood magnitude that has a one percent (1%) chance of occurring
in any given year.
Regulatory Floodplain. Typically refers to the floodplain area that would be inundated by the 100-year flood
event and is designated by FEMA, but could be the floodplain area as determined by a State or local agency
as their floodplain management area.
Return Period. The statistical estimate of number of years (#-year) likely between occurrences of a flood
event of equal or greater magnitude.

Regulatory Setting
Various Federal, State, and local agencies work to identify and manage lands vulnerable to flooding, and to
design, construct, and maintain flood protection facilities. As a result of recent (2005) damaging floods
nationwide and concerns over levee safety, extensive legislation has been enacted to improve flood
protection, with particular emphasis on the Sacramento and San Joaquin River drainages. Many of the
mandates from recent legislation are currently (2009) evolving, therefore the discussion of specific legislation
with relevance to the Merced County general plan cross references the overseeing agencies, since continuing
regulatory change can be expected.
Federal Emergency Management Agency (FEMA). FEMA is the Federal agency that oversees floodplains
and manages the national flood insurance program. FEMA prepares Flood Insurance Rate Maps (FIRM) for
communities participating in the Federal flood insurance program. The FIRM maps indicate the regulatory
floodplain to assist communities with land use and floodplain management decisions so that the requirements
of the national flood insurance program (NFIP) are met in the event of damaging floods. However, FEMA
studies and maps are not necessarily an accurate, up-to-date reflection of all physical flood risk or hazards.
Merced County and the incorporated cities within Merced County are participants in the Federal flood
insurance program and must meet FEMA standards for flood protection facilities and floodplain management.
FIRMS for Merced County were updated under the Map Modernization Program and became effective on
December 2, 2008 (FEMA 2008). A new Flood Insurance Study for Merced County was initiated since that
time to revise floodplain boundaries and reissue Preliminary FIRMs based on new data and recent levee deaccreditation. In 2011, FEMA circulated the September 2010 Preliminary FIRMs for agency and public
review, (FEMA 2010). However, FEMA is holding off on finalizing FIRMs in order to update its guidelines
for mapping flood hazards behind levee systems not accredited for 100-year level of flood protection (FEMA
2011). FEMA also added new levee certification requirements, including submittals of as-built plans,
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protection documentation, stability and drainage analysis, and operation and maintenance manuals in order to
qualify for NFIP. Only areas behind FEMA certified levees qualify as protected from flooding, otherwise the
levee is considered non-existent and the entire area prone to flooding (Pineda & Yagade 2007).
U.S. Army Corps of Engineers (USACE). The USACE is the Federal agency that studies, constructs, and
operates regional-scale flood protection systems in partnership with State and local agencies. Specific
agreements between the USACE and its State and local partners on particular projects are used to define
shared financial responsibilities and regulations that affect the local partners. In the Merced County region,
USACE is the federal agency responsible for the Lower San Joaquin River Flood Control Project.
California Department of Water Resources, Division of Floodplain Management (DWR). DWR is the
State agency that studies, constructs, and operates regional-scale flood protection systems, in partnership with
Federal and local agencies. DWR also provides technical, financial, and emergency response assistance to
local agencies related to flooding. Assembly Bill 1147, signed into law in 2001, recommended establishment
of a Floodplain Task Force that examined issues in 2002 and developed over 30 recommendations for
improved floodplain management in California (USACE 2002).
Central Valley Flood Protection Board (formerly Reclamation Board). In 2007, Assembly Bill 5 (AB 5)
was adopted, which renamed the Reclamation Board as the Central Valley Flood Protection Board (CVFPB).
AB 5 reconfigured the membership of the Board, and required the CVFPB to be independent of DWR. Senate
Bill 17 (SB 17) was also adopted in 2007 and contained similar provisions to AB 5, renaming and
reorganizing the Reclamation Board as the CVFPB and directing DWR to prepare and the CVFPB to adopt a
State Plan of Flood Control. The mission of the CVFPB is to control flooding along the Sacramento and San
Joaquin Rivers in cooperation with various agencies and to maintain the integrity of the existing flood control
system and designated floodways via authority over encroachment permits (http://recbd.ca.gov/). Regulations
for this agency are found in California Code of Regulations (CCR) Title 23, Division 1. In the Merced County
region, the CVFPB is responsible for operation and maintenance of the Lower San Joaquin River Flood
Control Project. The CVFPB has designated floodways on portions of the Merced, Chowchilla, and San
Joaquin Rivers in Merced County (DWR 2006) and has delegated much of the maintenance responsibility to
local levee and reclamation districts. The Lower San Joaquin Levee District (LSJLD) is responsible for
maintaining project levees and channel capacity on the San Joaquin River and eastside bypass between the
Merced River upstream to Gravelly Ford. A permit from the CVFPB is required for any work that interferes
with the operation, integrity, and function of an adopted flood control plan.
AB 5 contains several provisions related to flood management and DWR and CVFPB involvement; those
provisions most relevant to Merced County provide the following:




Directs DWR to prepare a flood control system status report for the State Plan of Flood Control. In
preparing this report, DWR will inspect all project levees, determine whether there are any
deficiencies, estimate the risk of the failure of each levee, and make recommendations for
improvements to the levees.
Directs DWR by September 1, 2010 to notify all landowners whose property is fully or partially
within a zone protected by a levee about the risks associated with flooding and to encourage the
purchase of flood insurance, and to provide information about federal flood insurance.
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Directs DWR to prepare maps of levee protection zones by December 31, 2008, and to include on the
maps a designation for all areas where flooding would be more than three feet deep if a levee failed.
Requires that DWR update these maps periodically.
Provides the opportunity for a local agency responsible for the maintenance and operation of a project
levee to report information on the status of those levees to DWR. These local agencies may also
propose to the CVFPB that such levees be upgraded.
Directs DWR to develop cost sharing formulas for funds made available through Propositions 84 and
1E by January 1, 2010.
Imposes requirements on local jurisdictions before any funds are spent to upgrade levees that protect
an area where more than 1,000 people live. After July 1, 2008, the local agency responsible for levee
maintenance and the local city or county with jurisdiction over the land must sign an agreement to
prepare a safety plan within two years. The requirements for the safety plan are described in detail.
Provides for DWR to take over maintenance of any levees if it deems that the levees are not being
maintained according to federal regulations, if it determines that levee modifications implemented
through agreement with DWR or CVFPB are not being maintained according to the agreement, or if
the local responsible agency request DWR to take over maintenance.

The DWR and CVFPB are also tasked with the following flood management provisions relevant to Merced
County under Senate Bill (SB 17):





Provides that DWR and the CVFPB shall collaborate with local jurisdictions by providing them with
information and other technical assistance.
Requires DWR to propose for adoption and approval by the California Building Standards
Commission updated requirements for construction in areas protected by facilities in the Central
Valley Flood Protection Plan. This would apply to buildings in areas where flood levels during 200year events are expected to exceed three feet.
Directs DWR to:








Develop preliminary 100- and 200-year floodplain maps for lands protected by levees
contained in the State Plan of Flood Control. These maps will be prepared using criteria
developed by FEMA, information from the 2002 Sacramento-San Joaquin River Basin
Comprehensive Study, preliminary and regulatory FEMA flood insurance rate maps, most
recent floodplain studies at the time of initiation of the mapping program, and other sources;
Provide the floodplain maps to local jurisdictions for use as the best available information
related to flood protection;
Prepare a status report on the progress of development of the Central Valley Flood Protection
Plan by December 31, 2010;

Provides that DWR, after completing the Central Valley Flood Protection Plan, may recommend to
the CVFPB that additional structural and non-structural facilities consistent with the Central Valley
Flood Protection Plan be added to the State Plan of Flood Control. These may include: bypasses,
floodway corridors, flood plain storage, or other project that expand the capacity of the flood
protection system in the Sacramento-San Joaquin Valley;
Directs DWR to prepare the Central Valley Flood Protection Plan by January 1, 2012, and the
CVFPB to adopt the plan by July 1, 2012. Allows DWR and the CVFPB to appoint one or more
advisory bodies to assist in the preparation of the plan. The CVFPB is further directed to hold at least
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two public hearings on the plan. The CVFPB may change the plan based on issues raised during the
public hearings or other comments received.
Details the necessary contents of the Central Valley Flood Protection Plan;
Directs DWR and the CVFPB to update the Plan every five years;
Allows DWR to implement flood protection improvements in urban areas before the Central Valley
Flood Protection Plan is completed, as long as the improvements meet a variety of conditions. These
improvements may include specific facilities of the State Plan of Flood Control or the acquisition of
flood easements for floodways to increase the level of flood protection for urban areas;
Directs DWR and the CVFPB to investigate and evaluate the feasibility of potential bypasses or
floodways that would significantly reduce flood stage in the San Joaquin River Watershed upstream
and south of Paradise Cut;
Directs DWR to develop cost-sharing formulas for funds made available through Propositions 84 and
1E. In developing the cost-sharing formulas, DWR must hold public meetings on the proposed
formulas, and must consider the ability of local governments to pay their share of the capital costs of
any project.

FloodSAFE California. FloodSAFE California is a strategic multifaceted program initiated by DWR in 2006
with a draft strategic plan circulated to the public in June 2008 (DWR 2008). As of November 2009, the June
2008 draft is the most recent plan available. FloodSAFE is guiding the development of regional flood
management plans, which encourage regional cooperation in identifying and addressing flood hazards.
Regional flood plans include flood hazard identification, risk analyses, review of existing measures, and
identification of potential projects and funding strategies. The plans emphasize multiple objectives, system
resiliency, and compatibility with State goals and Integrated Regional Water Management Plans (IRWMP).
DWR has the lead role to implement FloodSAFE and will work closely with state, tribal, federal, and local
partners to help improve integrated flood management systems statewide.
The FloodSAFE Program is designed to help improve integrated flood management statewide with a
significant emphasis on the Central Valley where communities and resources face high risk of catastrophic
damage. The FloodSAFE Program is designed with the recognition that eliminating unacceptable risks of
flood damage statewide will take decades.
Achieving the FloodSAFE Vision will require significant resources, and DWR does not have sufficient funds
to achieve FloodSAFE objectives without substantial federal and local cost participation. Most of the State’s
funds currently available to help implement FloodSAFE are provided by Propositions 1E and 84. The
legislature allocated these bond funds for specific purposes and regions, placing a high priority on improving
flood protection and preparedness in the Central Valley and Delta as soon as possible due to the high potential
of loss of life and property.
FEMA is a sponsor for the California Levee Database (CLD). The CLD is a GIS resource tool for storing and
retrieving statewide levee attribute information and technical resources data for levee evaluation. Within
FloodSAFE, the Central Valley Floodplain Evaluation and Delineation (CVFED) Project will provide 100-,
200-, and 500-year floodplain maps as well as datasets that meet FEMA, USACE, and DWR standards. The
information collected by CVFED can be used for FEMA’s Digital Flood Insurance Rate Map (DFIRM)
production, USACE Flood Damage Reduction Feasibility Studies, and DWR planning studies.
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Senate Bill 5 (SB 5). A critical requirement of SB 5 that pertains directly to Merced County is that urban and
urbanizing areas in the San Joaquin Valley will be required to achieve or make adequate progress toward
achieving 200-year protection by the year 2015 to continue to approve development in the floodplain. Also
key to the Merced County General Plan is that within two years after the CVFPB adopts the Central Valley
Flood Protection Plan, cities and counties must amend their general plans to contain the following:








Information from the Central Valley Flood Protection Plan, including the location of the facilities of
the State Plan of Flood Control, the location of other flood management facilities, and the locations of
flood hazard zones;
Goals policies and objectives, based on the data and analysis above, for the protection of lives and
property that will reduce the risk of flood damage;
Feasible implementation measures designed to carry out these goals, policies and objectives;
Requires cities and counties within the Sacramento-San Joaquin Valley to amend their zoning
ordinances to be consistent with the general plan, within 36 months after the Central Valley Flood
Protection Plan is adopted, but no more than 12 months after the general plan is amended.
Prohibits a city or county within the Sacramento-San Joaquin Valley from approving a development
agreement, discretionary permit, discretionary entitlement, ministerial permit, tentative map, or parcel
map for any property within a flood hazard zone unless the city or county finds, based on substantial
evidence, one of the following:










The property is protected by facilities of the State Plan of Flood Control or other flood
management facilities to urban levels of flood protection for urban areas (i.e. protection from
200-year flood event), or the national FEMA standard for non-urbanized areas;
The city or county has imposed conditions on the development that will protect the property
to the standards described above;
The local flood management agency has made adequate progress on the construction of a
flood protection system, which will result in flood protection equal to or better than the
standards described above.

Prohibits a city or county within the Sacramento-San Joaquin Valley from actions that would result in
the construction of a new residence within a flood hazard zone, unless the city or county makes, based
on substantial evidence, one of the three findings described above.
Requires that the urban level of flood protection be achieved for urban and urbanizing areas by 2025.
Provides the opportunity for a local agency to prepare a local plan of flood protection. These plans
must:








Contain a strategy to meet the urban level of flood protection, including planning for residual
flood risk and system resiliency;
Identify all types of flood hazards;
Identify and assess the risk associated with facilities providing flood protection for current
and future flood hazard areas;
Identify existing and proposed flood corridors;
Identify improvements needed to bring the system up to flood protection standards and the
costs of those improvements;
Contain an emergency response and evacuation plan for flood-prone areas;
Contain a strategy to achieve multiple benefits, including flood protection, groundwater
recharge, ecosystem health, and reduced maintenance costs over the long term;
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Contain a long-term funding strategy for all improvements and ongoing maintenance and
operation of flood protection facilities;

If the plan is prepared by a local agency other than a city or county, the preparing agency must
consult with the cities and counties who have jurisdiction over the planning area, to ensure that the
plan is consistent with local general plans;
Locally prepared flood protection plans must also be consistent with the Central Valley Flood
Protection Plan.
Directs counties to collaborate with cities within its jurisdiction to develop emergency response plans
within 24 months of the adoption of the Central Valley Flood Protection Plan;
Directs cities and counties to collaborate with the state and local flood management agencies to
develop cost effective ways to reduce flood risks to existing economically disadvantaged
communities in nonurban areas. Also directs cities and counties to collaborate with the state and local
flood management agencies to develop funding mechanisms to finance local flood protection
responsibilities by January 1, 2010.

Under SB 5, DWR will also collaborate with the CVFPB to develop the Central Valley Flood Protection Plan
and, following mandatory public hearings, adopt the plan by 2012. Once adopted, the plan will be updated
every five years. DRW and CVFPB will also investigate the feasibility of potential bypasses or floodways for
reducing flood stage in the San Joaquin River watershed.
Assembly Bill 162 (AB 162). AB 162 signed into law in October 2007 makes changes to local planning to
incorporate improvements in providing protection from flooding. Those provisions relevant to Merced
County are:


Requires cities and counties to identify in the land use element of their general plan those areas
subject to flooding, according to flood plain mapping prepared by FEMA or DWR. It would also
require that the next time the housing element is revised after January 1, 2008, the following also be
undertaken:








The conservation element must identify rivers, creeks, streams, flood corridors, riparian
habitat, and land that may accommodate floodwater for the purposes of groundwater recharge
and stormwater management.
The safety element must include information regarding flood hazards and must establish a set
of comprehensive goals, policies, and objectives, based on specified information for the
protection of the community from unreasonable flood risks.
Identify new information not available during the last update of the safety element that would
provide criteria for cities and counties that have flood plain management ordinances to
comply with the provisions of this law.

Requires cities and counties within the boundaries of the Sacramento and San Joaquin Drainage
District to submit the draft safety element or amended safety element to the CVFPB and to every
local agency that provides flood protection to the land covered by the safety element. Further
requires:



That the plans be submitted at least 90 days prior to the adoption of the plan;
That the CVFPB and local agencies provide comments to the city or county no more than 60
days after receiving the draft; and
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Requires that the city or county consider the recommendations made by the CVFPB and local
agencies or provide findings that describe the reasons why the recommendations were not
accepted.

Requires city and counties within the Sacramento and San Joaquin Drainage District to refer their
general plans to the CVFPB, in addition to the other state, local, and federal agencies required by the
Planning and Zoning Law.
Requires councils of governments, while developing methodologies for distributing existing and
projected regional housing needs within the cities and counties in their jurisdiction, to exclude lands
not adequately protected from floods in their determination of lands suitable for urban development.

Assembly Bill 70 (AB 70). AB 70 applies to local jurisdictions that approve new development in previously
undeveloped areas protected by a state flood control project. The law states that the local jurisdiction may
share liability for any flood damage that occurs to properties in that development unless they take reasonable
precautions to protect that development. In this case, reasonable precautions means that they implement
reasonable and feasible actions to mitigate the potential property damage to the new development from any
flood risks about which they are aware at that time of approval.
Merced County. As a community participating in the Federal flood insurance program, Merced County is
responsible for implementing FEMA floodplain management regulations. The Merced County zoning code
contains specific requirements limiting and discouraging development in various flood zones designated on
FIRM maps. The County also requires construction of individual storm water detention basins for new
development to limit peak flows to pre-project conditions.

Existing Conditions
The San Joaquin River basin topography and surrounding terrain creates flood intensities unseen elsewhere in
the nation (USACE 2002). Flood hazards in Merced County are similar in origin and intensity to other
portions of the San Joaquin River basin. Flood hazards in Merced County include those from two general
origins. The first is flooding along river and stream floodplains from excess storm runoff. The second is
potential flooding of low-lying lands downstream of dams in the event of a dam failure.
Floodplain Flooding
Flooding of river and stream floodplains is a natural occurrence in the majority of Merced County that is
within the topographic low between the Coast Range (Diablo Range) and Sierra Nevada. The generally level
topography of much of the valley floor contributes to flooding problems, since once water rises above (or
flows around) streambanks or levees, it may spread out over very large areas.
Two flood types occur in the Central Valley: general rainfall floods in the late fall and winter and snowmelt
floods in the late spring and early summer. Most floods are produced by extended periods of precipitation
during the winter months. Floods can also occur when large amounts of water (due to rapid snowmelt) enter
upstream storage reservoirs and require increased releases from dams.
Regional Flood Management
The Federal flood management project on the San Joaquin River was initially authorized by the 1944 Flood
Control Act. The flood management system of levees, weirs, bypasses, and overflows was visionary when
conceived in the early 1900s, and allowed higher economic uses on lands previously subject to flooding
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(USACE 2002). The regional flood management system has supported economic prosperity of the Central
Valley, but has also fostered more intensive land uses within areas that are still physically vulnerable to flood
risks. This area is one of the fastest growing parts of California, with much of the urban growth in flood
prone areas (USACE 2002).
Floodplains of the San Joaquin and Merced rivers encompass nearly half of the valley floor in the county.
Merced County is at the transition from the ‘upper’ to ‘lower’ part of the San Joaquin River flood
management system (USACE 2002). Flood management in that portion of the basin upstream of the Merced
River consists of flood storage in Millerton Lake and 195 miles of levee and a 52-mile long bypass for
floodwaters. The system includes flow diversions and project levees on the lower reaches of the Fresno River
and local streams and sloughs. Much of the main stem of the upper San Joaquin does not have project levees,
but there are some local levees. Along the San Joaquin River between the Merced River and Gravelly Ford,
the levee system and Eastside/Chowchilla bypass protects discrete areas from flooding (see Figure 10-4) but
protections are discontinuous (USACE 2002).
The flood protection facilities, lands, and programs that constitute State cooperation with federally authorized
flood protection along the San Joaquin and Sacramento Rivers are collectively defined as the State Plan of
Flood Control (SPFC). In January 2010, DWR completed an inventory of the SPFC facilities under the state
legislation directive AB5 for adoption into relevant county General Plans as required by SB5 (see Figure 10-4
through 10-5). Figure 10-4 shows general SPFC facilities and design flow capacities of the various stream
reaches of the San Joaquin River system which includes roughly 99 miles of levees along the main stem and
135 miles along its tributaries, six instream control structures and two major pumping plants. Figures 10-5
and 10-6 show a more detailed view of the facilities within Merced County and the intermittent nature of the
levees along the San Joaquin River from River Mile 225 to the Delta. The larger facilities in this area include
the Chowchilla Canal Bypass which begins at the San Joaquin River downstream from Gravelly Ford and
diverts river flows and discharges into the Eastside Bypass which begins at the Fresno River and discharges to
the San Joaquin River between Fremont Ford and Bear Creek and the Mariposa Bypass which begins at the
Eastside Bypass and discharges to the San Joaquin River to the north (DWR 2010). In the lower San Joaquin
River region (downstream of the Merced River) the flood management system includes flood storage
provided at Lake McClure on the Merced River, and intermittent project levees along the San Joaquin River
floodplain (USACE 2002).
Despite the regional flood protection facilities, major floods have continued to occur on the San Joaquin River
since construction of Friant Dam in 1943. Historic surface water diversions on the San Joaquin River have
contributed to sedimentation and vegetation encroachment that reduce channel capacities, while groundwater
overdraft has contributed to channel downcutting and unstable banks and levees. Within Merced County, a
site on the East Side Canal (unit #22) has erosion and encroachment that needs improvement and a site on
Salt Slough (unit #25) has erosion that is non-compliant (DWR 2006). Under present system conditions, the
combined discharges from upstream dams regularly exceed the flood system capacity (USACE 2002). Major
damaging events occurred in February and June of 1969, and four times since 1980, most recently in January
1997. On the San Joaquin River, levees failed in 27 locations in the January 1997 event. The 1997 flood
provided the impetus for a new comprehensive evaluation of flood management system in the Central Valley,
although the need for change had been growing for some years (USACE 2002).
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Local Flood Management
The lower San Joaquin Levee District (LSJLD) is the maintaining agency for flood protection system levees
in Merced County on the San Joaquin River, Eastside Bypass, Chowchilla Canal Bypass, portions of Bear
Creek and Owens Creek (DWR 2006). The County is the responsible local agency for maintenance of
Merced County levees on Black Rascal Creek and Black Rascal Creek Diversion, Burns Creek, Mariposa
Creek, Miles Creek, portions of Owens Creek and Owens Creek Diversion, portions of Bear Creek, and Canal
Creek (DWR 2006). The Merced Irrigation District performs any and all maintenance on the levees and
Castle Dam (County Staff Comments 2007; DWR 2006).
The Merced Stream Group (MSG) channels have relatively large capacities in the eastern foothills, but
decrease in size on the valley floor. The MSG channels overflow relatively quickly during large floods, and
water spreads out as slow-moving, shallow water in large areas that ponds behind canal, highway, and
railroad embankments (FEMA 2006). The original Merced County Stream Group (MSG) project was
authorized by the Flood Control Act of 1944 and completed in 1957 as part of the comprehensive plan for
flood control for the Sacramento and San Joaquin River Basins. The project consisted of four flood control
reservoirs on Burns, Bear, Owens, and Mariposa creeks. A 1970 authorization provided for enlargement of
the four reservoirs, construction of three additional reservoirs, and channel improvements on Bear and
Mariposa creek systems. Re-evaluation and technical studies later modified the design to include only the
construction of Castle and Haystack Reservoirs, enlargement of the Bear Reservoir, and about 33 miles of
channel improvements along Bear Creek (see Figure 10-5). Castle Reservoir was completed in 1992. The
Haystack Mountain Reservoir is the remaining uncompleted element (Kellie Jacobs 2006). Changes in
population, downstream development, and new environmental compliance issues since the 1996 design have
prompted a new analysis, now underway (USACE 2006).
Along Owens Creek, a mixture of crown erosion, erosion, rodent activity, and encroachment has been
identified on 2.8 miles of levee, with recent inspections noting both ‘improvements needed’ (unit #3) and
‘non-complaint’ levee segments (unit #4) (DWR 2006). Historically, erosion and sedimentation from
agricultural and other land uses have contributed to higher sediment loads and reduced capacity of streams,
canals, and wasteways in Merced County, including the MSG channels. Various technical, financial, and
permitting challenges have hindered maintenance of channel capacities and contribute to local flooding
problems. Local flooding can also occur from back-up in irrigation drainage systems and levee seepage
during high flow (USACE 2002).
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Document” DWR. January 2010

Figure 10-4
Design Flood Flow Capacities
within the San Joaquin River,
Bypasses, and Major Tributaries
in the San Joaquin River Basin
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Figure 10-5
Flood Protection Facilities along
San Joaquin River in Merced County
from Old River to the Mariposa Bypass
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Document” DWR. January 2010

Figure 10-6
Flood Protection Facilities along San Joaquin
River in Merced County from Mariposa
Bypass to high ground near Gravelly
Ford, Eastside, and Chowchilla Bypasses
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Not to Scale

Figure 10-7
Upper San Joaquin River
Regional Flood Management
System Features
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Figure 10-8
Merced Streams Group
Flood Project Status Map
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FEMA Floodplains
The delineation of areas within the 100-year floodplain represents a statistical probability for the long-term
average occurrence of flooding. Actually, flooding in a 100-year floodplain can occur more or less frequently
than once in a hundred years. Smaller magnitude floods that have a greater chance of occurring in any year
also pose hazards. Flood hazard related losses have generally continued to increase due to a combination of
factors that increase the physical risks and the larger populations in vulnerable areas. Urban development
typically encroaches on or decreases floodplain storage and concentrates flow in conveyance channels.
Although adherence to engineering standards and floodplain management restrictions can minimize risks,
development generally increases the amount and value of human property and persons exposed to flood
hazards.
Roughly 27 percent of Merced County is mapped within ‘100-year’ floodplains by the Federal Emergency
Management Agency (FEMA) National Flood Insurance Rate Maps (FIRM) (FEMA 2008) (see Figure 10-9).
Official floodplain maps are maintained by the Federal Emergency Management Agency (FEMA). FEMA
determines areas subject to flood hazards and designates these areas by relative risk of flooding on a map for
each community, known as the Flood Insurance Rate Map (FIRM). The 100-year flood is the base flood
event for land use planning and protection of property and human safety. The boundaries of the 100-year
floodplain are delineated by FEMA on the basis of hydrology, topography, and modeling of flow during
predicted rainstorms (FEMA 2006). However, FEMA analysis of flooding does not necessarily account for
changing local conditions in levee condition or channel capacities, or worsening changes in hydrology due to
climate shifts, or effects of groundwater and topographic changes such as land subsidence.
As might be expected, the largest continuous area of 100-year floodplain is along the San Joaquin River
corridor, and near the confluence with the Merced River. However, a relatively broad floodplain also occurs
from the tributary streams in the east central portion of the county. The levees on Bear Creek and the east
levee of the Black Rascal Diversion Channel do not meet FEMA freeboard requirements; therefore, the 100year floodplain was determined through modeling of various levee holding and failure combinations (FEMA
2006). Deadman Slough, Duck Slough (Mariposa Creek) Miles Creek, and Owens Creek do not have
adequate capacity to convey the 100-year flows, and overflows from individual streams may join and pond
behind canal, highway, and railroad embankments (FEMA 2006).
San Luis Creek, Los Banos Creek, and the Chowchilla River have experienced flooding historically, but were
not recently studied by FEMA since reservoirs constructed in the 1960s and 1970s have lowered the 100-year
flows below channel capacities and there was little development in the vicinity (FEMA 2006).
Regional Floodplain Information
The State of California (DWR) completed ‘best available map’ (BAM) 100- and 200- and 500-year floodplain
maps using data compiled from several sources on October 15, 2008 (Figure 10-10). These maps are
considered preliminary. The BAM floodplains have no regulatory status and do not replace the FEMA or
CVFPB regulatory maps, but are intended to support community-based flood risk management and multihazard planning. They may identify all areas subject to flooding, but they depict estimate areas with potential
exposure to flooding at two different storm probabilities: those with a 1 percent chance of being equaled or
exceeded in a given year (100-year) and those with a 0.5 percent chance of being equaled or exceeded in a
given year (200-year). The 100-year floodplain areas on the BAM have general similarity to the FEMA 100year floodplain, and cover about the same percent of the county. However, there are localized differences
between the FEMA regulatory floodplain and the BAM floodplain boundaries (see Figures 10-9 and 10-10)
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(DWR 2012a). The differences may result from various factors, including the specific source data sets, their
modeling methods and assumptions, and levels of field or other means of validation. As would be expected,
all of the 462 square miles identified as part of the composite 100-year floodplain are included in the 200-year
floodplain. An additional 15 square mile area (primarily southeast of Los Banos and several areas along the
Merced River downstream of Livingston) is exposed to the 200-year event, but not within the BAM 100-year
floodplain.
The State of California (DWR) completed levee flood protection zone (LFPZ) maps in December 2008 of
areas that may be inundated if a project levee fails (from water surface elevations at the top of the levee,
which may be from a storm event even larger than the levee’s design storm). The levee protection zone map
of the San Joaquin River shows a considerable area within Merced County that may be inundated if the
project levees fail (DWR 2012b (see Figure 10-11). The focus of the maps are to depict areas vulnerable in
the event that project levees fail, but the areas in these flood zones may be subject to flooding due to other
sources or factors (such as failure or overtopping of non-project levees) flows that exceed the design capacity
of levees or flows from other surface water sources not protected against by levees. A relatively broad LFPZ
is identified along the San Joaquin River, with depths less than three feet indicated west of the river, but
greater than three feet all along the east side of the river (Figure 10-11). Several areas protected by project
levees in the east county would also have inundation areas that are primarily less than three feet, but include
some deeper areas. Overall, about 256 square miles (or 13 percent) of the county is within LFPZ related to
project levees, including 82 square miles (6 percent) that could have inundation depths greater than three feet.
Local Flooding
Some areas of Merced County that are highly vulnerable during major floods can also experience damaging
flood flows during events smaller than the 100-year event, including flooding that occurred during two events
in 1998, in January 2005 (County Staff Comments 2007), and in April 2006 (www.co.merced.ca.us).
Channel capacity problems, low topography, and the levees and embankments contributed to road closures,
evacuations, and damage to residences. Emergency measures to relieve flooding in some locations required
breaching local levees and road fills that flooded other agricultural and wetland lands.
Dam Failure Inundation
Numerous dams in or adjacent to Merced County provide beneficial water supply storage, hydroelectric
generation, and flood storage space (see Table 10-1). However, the reservoirs could inundate portions of the
county in the event of a dam failure. Dam failure can occur as a result of various natural or human causes.
Dams are evaluated regularly to verify their structural integrity, including additional stresses that may result
from local or regional earthquakes.
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TABLE 10-1
Dam/Reservoir Facilities Affecting Merced County
Dams/Reservoirs

Location/Stream

Gross
capacity
(acre-feet)

Flood Storage
Capacity (acrefeet)

Regional/Upstream on San Joaquin River System
Friant Dam/Millerton Lake
on San Joaquin River

San Joaquin River

Hidden Dam/Hensley Lake
on Fresno River

Fresno River

Buchanan Dam/Eastman
Lake

Chowchilla River

520,000

170,000

90,000

65,000

150,000

45,000

~1,000,000

350,000

39,500

39,500

__

__

2,000,000

__

__

14,000

Local Rivers and Streams
New Exchequer Dam/Lake
McClure

Merced River

Merced County Stream
Group Dams:
(Castle Reservoir; Castle
Check Structure; Burns
Reservoir; Bear Reservoir)

Black Rascal Creek
Fahrens Creek
Bear Creek
Burns Creek
Owens Creek
Mariposa Creek

Lake Yosemite

MID Main Canal

San Luis Reservoir
O’Neill Forebay

San Luis Creek

Los Banos Detention Dam

Los Banos Creek

Source: USACE 2002.

Emergency planning and preparedness by the Merced County Office of Emergency Services (OES) includes
consideration of the several possible dam failure inundation areas. The OES receives updated dam inundation
information from the State OES, and is responsible for identifying evacuation routes and other response
measures.
Flooding associated with dam failure on one of the local or upstream dams, while a low probability
occurrence, would create inundation areas that affect virtually every urban area of the county (see Figures 1012 through 10-15). A dam failure can cause loss of life, damage to property, and other related hazards, along
with displacement of residents and/or damage to water resource and other infrastructure facilities (e.g.,
irrigation, electric power generation or transmission, transportation).
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(with base flood elevations).

Cressey

Lake Yosemite

Atwater

99

165

Winton

UC-Merced Community

Stevinson

AH - Areas with a 1% annual chance of shallow
flooding usually in the form of a pond.

Merced

Franklin

Celeste
Tuttle

Gustine

Lakes

FLOOD ZONE DESIGNATIONS

59

Livingston

City Limit

Planada

AO - River or stream flood hazard areas, and
areas with a 1% or greater chance of shallow
flooding each year, usually in the form of sheet flow.

140

0.2% annual chance of flood hazard.

Le Grand

D - Areas with possible, but undetermined flood
hazards because no flood hazard analysis has
been conducted.

33

El Nido

San Joaquin River

Santa Nella

Volta

O Neil Forebay

Los Banos
33

San Luis Reservoir
5

Dos Palos Y

Fox Hills
Los Banos Reservoir
Los Banos Reservoir

Dos Palos

Chowchilla River

Moderate to Low Risk Areas
X - Areas outside the 1% annual chance floodplain.
Sources:
Merced County (2006) and Federal Emergency
Management Agency (FEMA) 2008.
Flood Zones are geographic areas that the FEMA
has defined according to varying levels of flood
risk. Each zone represents the severity area or
type of flooding in the area.

0

2

4

8

12

Miles
16

Figure 10-9
FEMA 100-year Floodplains
Figure 10-7
FEMA 100-year
Floodplains
in
Merced
County
in Merced County

This page is intentionally left blank

Legend
County Boundary
100-Year Floodplains
FEMA Effective
DWR Awareness
200 Year Floodplain
USACE Comprehensive Study
500-Year Floodplains
FEMA Effective
Regional/Special Studies
USACE Comprehensive Study

Source:
Department of Water Resources (DWR), 2011

Disclaimer: The BAM does not replace existing FEMA regulatory floodplains shown
on Flood Insurance Rate Maps (FIRM). For more information on the FEMA regulatory
floodplains, please contact FEMA directly. The BAM floodplains identify potential flood
risks that may warrant further studies or analyses for land use decision making. The
floodplains shown delineate areas with potential exposure to flooding for three different
storm events: one with storm flows that have a 1% chance of being equaled or exceeded
in any year (100-year), one with storm flows that have a 0.5% chance of being equaled or
exceeded in any year (200-year), and one with storms flows that have a 0.2% chance of
being equaled or exceeded in any year (500-year). These flows and resulting flooded area
are based on the best available floodplain information and may not identify all areas
subject to flooding.
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San Benito County

Sources:
Merced County (2006), California Department of
Water Resources (December 2008). Map is also
available at: http://www.water.ca.gov/floodmgmt/
lrafmo/fmb/fes/best_available_maps/

Fresno County

Lands within the Levee Flood Protection Zones may be subject to flooding due to various
factors, including the failure or overtopping of project or non-project levees, flows that
exceed the design capacity of project or non- project levees, and flows from water sources
not specifically protected against by project levees. Lands not mapped within a Levee
Flood Protection Zone are not invulnerable to flood risk, and some may also experience
flooding from these or other processes.

Sources: Merced County (2006), California Department
of Water Resources (December 2008). Map is available at:
http://www.water.ca.gov/floodmgmt/lrafmo/fmb/docs/
SanJoaquinRiver_LFPZ_Map.pdf
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Figure 10-13
Potential Dam Failure
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McSwain Reservoir, Lake McClure,
Mariposa and Owens Reservoirs
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Figure 10-14
Potential Dam Failure
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Little Panoche Reservoir
and Lake Yosemite
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10. Safety

10.4 Fire Hazards
Introduction
This section describes the existing conditions of fire hazards in Merced County, including urban, wildland,
and other fire hazards, as well as responsible agencies and fire prevention measures currently in place. As
Merced County continues to experience increased urbanization through new development and expanded road
systems, the need for improved safety planning will intensify. While new development will bring new
challenges for fire safety, it will also bring new opportunities to enhance and expand existing services and
facilities to serve the county’s growing demand for fire protection services.

Key Terms
Assets at Risk. Assets at risk due to wildfires in California include life and safety; timber; range; recreation;
water and watershed; plants; air quality; cultural and historical resources; unique scenic areas; buildings; and
wildlife, and ecosystem health.
At-risk Community. An interface community within the vicinity of Federal lands that is at high risk from
wildfire, or a group of homes and other structures with basic infrastructure and services within or adjacent to
Federal land where conditions are conducive to large-scale wildland fire disturbance, or where a significant
threat to human life or property exists as a result of a wildlife fire disturbance event.
California Department of Forestry and Fire Protection (CAL FIRE). The State department charged with
protecting the residents of California from fires, responding to emergencies, and protecting and enhancing
forest, range, and watershed values providing social, economic, and environmental benefits to rural and urban
citizens.
Defensible Space. The area within the perimeter of a parcel where basic wildfire protection practices are
implemented, providing the key point of defense from an approaching wildfire or escaping structure fire. The
establishment and maintenance of emergency vehicle access, emergency water reserves, street names and
building identification, and fuel modification measures such as tree trimming and the removal of brush
adjacent to residences characterize defensible space.
Fire Hazard. A measure of the likelihood of an area burning and how it burns (example: intensity, speed,
embers produced), without considering modifications such as fuel reduction efforts. Fire Hazard is a way to
measure the physical fire behavior so that people can predict the damage a fire is likely to cause.
Fire Hazard Severity Zones (FHSZ). California Public Resources Code (PRC 4201-4204) and California
Government Code 51175-89 direct CAL FIRE to map areas of significant fire hazards based on fuels, terrain,
weather, and other relevant factors. These zones, referred to as Fire Hazard Severity Zones (FHSZ), then
define the range of various mitigation strategies that could be applied to reduce risk associated with wildland
fires.
Fire Risk. A measure of the potential for damage a fire can do to the area under existing conditions, including
any modifications such as defensible space, irrigation and sprinklers, and ignition resistant building
construction. These modifications reduce fire risk.
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Fire Threat. Fire Threat is a combination of two factors: (1) fire frequency, or the likelihood of a given area
burning, and (2) potential fire behavior (hazard). These two factors are combined to create four threat classes
ranging from moderate to extreme.
Fire and Resource Assessment Program (FRAP). Fire and Resource Assessment Program, a branch of the
California Department of Forestry and Fire Protection.
Fuel. Vegetative material, live or dead, which is combustible during normal summer weather.
Fuel Break. Fuel breaks are wide strips of land on which trees and vegetation has been permanently reduced
or removed. These areas can slow, and even stop, the spread of a wildland fire because they provide fewer
fuels to carry the flames. They also provide firefighters with safe zones to take a stand against a wildfire, or
retreat from flames if the need arises.
Greenbelts. Areas where vegetation is removed around structures and/or replaced with more fire resistant
vegetation.
Insurance Services Office Ratings. Public protection classifications are designated by the State Insurance
Services Office (ISO). The ISO bases its classifications on a number of factors, including fire department
location, equipment, staffing, water supply, and communications abilities. Ratings range from 1 to 10, with 1
being the best possible fire protection, and 10 being the worst.
Level of Service (LOS). The Level of Service (LOS) rating is a ratio of successful fire suppression efforts to
the total fire starts. It divides the annual number of small fires extinguished by initial attack by the total
number of fires. Success is defined as those fires that are controlled before unacceptable damage and cost are
incurred. This is a relative system, attempting to measure the relative impact of fire on the various assets at
risk. The level of service rating (the score of successes in initial attacks) can be used to compare one area of
the state with another, recognizing that the assets at risk may be quite different.
State Responsibility Areas (SRA). Areas classified by the State Board of Forestry and Fire Protection as
being the primary financial responsibility of the State for preventing and suppressing fires. These lands
include: lands covered wholly or in part by timber, brush, undergrowth or grass, whether of commercial value
or not; lands that protect the soil from erosion, retard run-off of water, or accelerated percolation; lands used
principally for range or forage purposes; lands not owned by the Federal Government; and lands not
incorporated. Lands are removed from SRA when housing densities average more than three units per acre
over an area of 250 acres.
Wildland Urban Interface. The wildland–urban interface (WUI) is commonly described as the zone where
structures and other human development meet and intermingle with undeveloped wildland or vegetative fuels.
W.A.F. L. Score. A tool that calculates the combination of four fire plan assessment criteria (weather, assets
at risk, fuel, and level of service) into an aggregate score, which can be used to help target areas with high fire
hazard and prioritize projects for ground fuel reduction. Theoretically, those areas with the highest W.A.F.L.
score would have the first priority for funding of any given project or pre-fire program.
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Regulatory Setting
Federal
Healthy Forests Restoration Act (HFRA). Legislation passed in 2003 that gives incentives for communities
to engage in comprehensive forest planning and prioritization. It includes statutory incentives for the U.S.
Forest Service (USFS) and the Bureau of Land Management (BLM) to give consideration to the priorities of
local communities as they develop and implement forest management and hazardous fuel reduction projects.
The Act emphasizes the need for federal agencies to work collaboratively with communities in developing
hazardous fuel reduction projects.

State
Section 700-716, Public Resources Code. Establishes, generally, the authority of the California Department
of Forestry and Fire Protection.
Section 4125-4136, Public Resources Code. Establishes State Responsibility Areas (SRAs), requires the
development of fire plans to protect them, and places them under the jurisdiction of the California Department
of Forestry and Fire Protection.
Section 4290, Public Resources Code. Establishes minimum fire safety standards for development in State
Areas of Responsibility (SRA). This includes: (1) Road standards for fire equipment access; (2) Standards for
signs identifying streets, roads, and buildings; (3) Minimum private water supply reserves for emergency fire
use; (4) Fuel breaks and greenbelts.
Section 4291, Public Resources Code. Requires a minimum of 100 feet of clearance for fire safety
surrounding all structures on State responsibility lands in California. The State requirements do not supersede
more stringent local regulations.
2007 California Building Code, Chapter 7A, Wildland-Urban Interface Fire Area Building Standards.
On September 20, 2007 the Building Standards Commission approved the Office of the State Fire Marshal’s
emergency regulations amending the California Code of Regulations (CCR), Title 24, Part 2, known as the
2007 California Building Code (CBC). These new codes include provisions for ignition resistant construction
standards in the wildland urban interface and require implementation of PRC §4291.
701A.3.2 New Buildings Located in Any Fire Hazard Severity Zone. New buildings located in any
Fire Hazard Severity Zone within State Responsibility Areas, any Local Agency Very-High Fire Hazard
Severity Zone, or any Wildland-Urban Interface Fire Area for which an application for a building permit
is submitted on or after January 1, 2008, shall comply with all sections of this chapter. This includes
provisions that the local building official provide certification that the proposed building complies with
building standards for materials and construction methods for wildfire exposure prior to construction; that
the local building official certify upon completion of construction that the building was constructed in
compliance with building standards for materials and construction methods for wildfire exposure; and that
prior to building permit final approval, the property is in compliance with vegetation clearance
requirements prescribed in PRC §4291. Specifically, any new building located within a Very High Fire
Hazard Severity Zone, or any Wildland-Urban Interface Fire Area must meet the requirements of the new
codes. These zones are also used by local governments when updated General Plan Safety Elements.
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Section 4740-4741, Public Resources Code. Provides for the California Department of Forestry and Fire
Protection to assist local governments in the prevention of wildland fires.
Sections 9.24.020-9.24.360 Fire Prevention, except Section 9.24.310, Merced County Code. Establishes
the fire prevention code of the county based on the “Uniform Fire Code” (2000). Enacted for the public need
in the extinguishment of fires, and the prevention, elimination or minimization of fire hazard for the safety of
life and property in the county.
Chapter 9.25 Weed Abatement, Merced County Code. Provides for the removal of weeds, rubbish, and
other material that result in a fire hazard, and establishes a method of recovering cost for removal.

Fire Safety Planning
Planning for fire safety in Merced County incorporates concepts of the National Fire Plan, the California Fire
Plan, and individual CAL FIRE Unit Fire Plans, as well as Community Wildfire Protection Plans (CWPP).
Fire Plans outline the fire situation within each CAL FIRE Unit. CWPPs do the same for communities. Each
identifies prevention measures to reduce risks, informs and involves the local community or communities in
the area, and provides a framework to diminish the potential loss due to wildfire. Currently (2009), there are
no CWPPs prepared for communities in Merced County.

National Fire Plan
The National Fire Plan was developed under Executive Order 11246 in August 2000, following a landmark
wildland fire season, with the intent of actively responding to severe wildland fires and their impacts to
communities while ensuring sufficient firefighting capacity for the future. The National Fire Plan addresses
five key points: Firefighting, Rehabilitation, Hazardous Fuels Reduction, Community Assistance, and
Accountability. The plan is implemented by the USDA Forest Service and the Department of the Interior and
provides assistance to communities that have been or may be threatened by wildland fire. Agencies provide
support for educating citizens and a variety of grant programs including Rural, State, and Volunteer Fire
Assistance and Economic Action Programs. To help protect people and their property from potential
catastrophic wildfire, the National Fire Plan directs funding to be provided for projects designed to reduce the
fire risks to communities.

California Fire Plan
The Strategic California Fire Plan is the State’s road map for reducing the risk of wildfire. The Fire Plan is a
cooperative effort between the State Board of Forestry and Fire Protection and the California Department of
Forestry and Fire Protection. The plan was finalized in June 2010 and directs each CAL FIRE Unit to prepare
locally specific Fire Management Plans. The purpose of the plan is to determine the best ways to utilize and
live with the risk of wildfire. As such, the plan emphasizes what needs to be done long before a fire starts and
looks to reduce firefighting costs and property losses, increase firefighter safety, and contribute to ecosystem
health. The plan builds upon concepts first developed in the 1996 California Fire Plan that led to collaborative
efforts in fire prevention (CALFIRE 2010).
CAL FIRE Unit and Contract County Fire Plans. In compliance with the California Fire Plan, individual CAL
FIRE Units are required to develop Fire Management Plans for their areas of responsibility. These documents
assess the fire situation within each of CAL FIRE’s 21 Units and six contract counties. The plans include
stakeholder contributions and priorities, and identify strategic areas for pre-fire planning and fuel treatment as
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defined by the people who live and work with the local fire problem. The plans are required to be updated
annually.


Madera-Mariposa-Merced Unit Fire Management Plan, 2009. The goal of the Madera-MariposaMerced (MMU) 2009 Fire Plan is to reduce costs and losses from wildfire within the unit. This action
plan identifies the process that MMU CAL FIRE Unit will take to achieve this goal. The plan
identifies and prioritized target areas that will receive the majority of prefire management activities.
The target areas have been identified based on criteria provided from the battalion chief and the Fire
Management Plan assessment process (CALFIRE 2009).

Existing Conditions
Both urban and wildland fire hazards exist in Merced County, creating the potential for injury, loss of life,
and property damage. Urban fires primarily involve the uncontrolled burning of residential, commercial, or
industrial structures due to human activities. Wildland fires affect grass, forest, and brushlands, as well as any
structures on these lands. Such fires can result from either human made or natural causes.
The type and amount of fuel, topography, climate, and the availability of water for firefighting are the primary
factors influencing the degree of fire risk. Vegetation fires comprise the majority of fires in Merced County
according to CAL FIRE. Most of the fires are caused by human activities involving motor vehicles,
equipment, arson, and burning of debris.
As Merced County continues to grow and more rural lands are developed, the potential for wildland fires will
increase. Proper land use planning and investment in fire protection resources are key steps to reducing the
potentially devastating effects of wildland fires and thereby safeguarding the people and property of Merced
County.

Urban Fire Hazards
Urban fires primarily involve the uncontrolled burning of residential, commercial, and industrial structures
due to human-made causes. Factors that exacerbate urban structural fires include substandard building
construction, highly flammable materials, delay in response time, and inadequate fire protection services. The
Merced County Fire Department is responsible for fighting urban fires within unincorporated Merced County,
and for providing fire protection under contract to several incorporated cities, including the City of
Livingston.
In the years 2001-2008, fires in structures accounted for approximately 20 percent of the Merced County Fire
Department’s call volume from fires (Scott Newman 2009). Fires in residential occupancies make up the vast
majority of these structure fire calls. The type of building (i.e. residential, commercial, or industrial)
determines the number and type of equipment sent in response to a fire emergency. Predominantly rural
Merced County has not dealt with a large high-rise fire threat, although planned development may introduce
this fire-safety concern. The University of California-Merced campus near Lake Yosemite will likely contain
some buildings that will exceed the County’s present height limits, as there are currently (September 2009)
plans for several buildings that are four (4) or more stories. Although, the UC-Merced campus has plans in
subsequent phases for the construction of an on-campus fire station, it has not yet been constructed (UCMerced, 2009). At this time the primary responder for the campus is City of Merced Fire Department Station
55 located three miles southwest of the campus. UC-Merced also has long-term plans for campus fire-fighting
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services (UC-Merced, 2008). Further, the City of Merced Fire Protection Master Plan would accommodate
future growth in the Merced area through the construction of up to nine new stations. A station is planned to
be located within one mile of the UC-Merced campus, near Bellevue Road and G Street. This station would
be constructed when its services are needed based on development levels. The Merced County Fire
Department does not own any aerial apparatus to provide fire protection to high-rise buildings, and can only
rely on mutual aid from the City of Merced for such a need on the UC campus (Scott Newman 2009).
The Merced County Fire Department currently reviews development plans and building permits for
compliance with the Uniform Building Code and Merced County Fire Code. The County Fire Code (Uniform
Fire Code Section 10.301 (c)) requires developers to provide approved water supplies capable of delivering
adequate fire flow for fire protection to all premises upon which buildings or portions of buildings are
constructed. Water supply may consist of reservoirs, pressure tanks, elevated tanks, water mains or other fixed
systems capable of supplying the required fire flow. In setting the requirements for fire flow, the Fire Chief
may be guided by the standards published by the Insurance Services Office, “Guide for Determination of
Required Fire Flow.”
The Insurance Services Office (ISO), the body that rates fire departments and assigns public protection
classifications for the establishment of fire insurance rates, suggests that “the built upon area of a city should
have a first due engine company within one and one-half (1½) miles.” The present ISO ratings for Merced
County are a Level 5 for areas with fire hydrants and a Level 8 for areas without hydrants, but within five
miles of a fire station. The remainder of the County has a Fire Insurance Rating of 9. The higher the
Insurance Rating number the lower the level of service and the higher the cost for a homeowner’s fire
insurance. An area with no organized fire protection services is assigned a Class 10 rating. See Section 7.8
Fire Protection for additional discussion of Merced County fire protection services.

Wildland Fire Hazards
Throughout California, communities are increasingly concerned about wildfire safety as increased
development occurs in the foothills and mountain areas, and subsequent fire control measures have affected
the natural cycle of the ecosystem. Suppression of natural fires allows the understory to become dense,
creating the potential for larger and more intense wildland fires. Wind, steepness of terrain, and naturally
volatile or hot-burning vegetation also contribute to the potential for wildland fires. Where human access
exists in wildland areas, such as the Sierra Nevada and foothills, the risk of fire increases because of a greater
chance for human carelessness and historic and current fire management practices. Human activities such as
smoking, debris burning, and equipment operation are the major causes of wildland fires.
Wildland fire hazards exist in varying degrees over approximately 90 percent of Merced County on that
portion of the county’s 1,984 square miles not covered by water and urban uses. The fire season extends
approximately 5 to 6 months, from late spring to fall, and is influenced by a combination of climatic,
vegetative, and physiographic conditions.
The rolling foothills on the county’s east and west sides, although well grazed, are not immune to extensive
burning. There is some fuel loading in the foothill region, especially in those areas unaffected by fire for
many years. In hilltop areas water supplies can be rapidly depleted, hampering fire control efforts. Structures
with wood shake roofs ignite easily and produce embers that contribute to fire spread. The aftermath of
wildland fire produces areas of potential landslide because burned and defoliated areas are exposed to winter
rains that saturate the soil. The county is fortunate to have relatively few homes built on slopes with

Merced County General Plan
Revised Draft Background Report

Page 10-58

November 30, 2012

10. Safety

vegetation in close proximity. However, as the county continues to grow and development encroaches further
into wildland interface areas, the potential for wildland fires will increase.
The county’s valley floor is composed of irrigated agricultural land, grassland, and marsh and wetland areas
created by the San Joaquin River and its tributaries. This region of Merced County tends to be less
susceptible to wildland fires than foothills due to the presence of abundant water resources. Nonetheless,
wildland fires can occur here, damaging valuable agricultural and recreational lands and wildlife habitats.
Merced County’s large tracts of range and wildland pose a major fire threat. Much of this land is in the State
Responsibility Areas, directly protected by CAL FIRE fire engines responding from State-owned fire stations.
Figure 10-16 depicts the State Responsibility Areas (SRA), Federal Responsibility Areas (FRA), and Local
Responsibility Areas (LRA) in Merced County. The Merced County Fire Department is not principally
responsible for the wildland fire protection in the SRA, but responds as initial attack automatic aid to many of
these areas. The Los Banos Forest Fire Station is closed at the end of fire season and the Merced County Los
Banos and Santa Nella Fire Stations are the first responders to the entire Pacheco Pass corridor along State
Route 152. Wildland fires can be very labor intensive and vast commitments of resources are often required.
A large fire may require the fire apparatus to remain at the scene for several days, causing equipment and
staffing problems within the County Fire Department.
The county is criss-crossed with major traffic arteries and this leads to an abundance of vehicular fires,
including both passenger and commercial type vehicles. Commercial vehicles carry every conceivable type
of cargo, including all types of hazardous materials. Many times the contents of the truck or trailer is not
known until after the fire has been attacked. Firefighters are exposed to these materials, causing injuries or
health problems. The run-off water from firefighting operations can also cause environmental damage. An
additional danger is the road itself, as traffic continues to move past the incident as firefighters work at
extinguishing the fire.
Rural and outlying areas have the added problem of insufficient water supplies to deliver adequate streams to
control the spread of a fire. Water must be delivered to the scene of the emergency through the use of water
tenders, two of which are dispatched to every report of a structural fire fought by the Merced County Fire
Department. One of these water tenders is maintained by a career firefighter and a Paid Call Driver/Operator
usually drives the closest. If a qualified career firefighter/driver is not available, delivery of water to the
scene may be delayed due to travel time of the dispatched water tender that is staffed by a career firefighter.

Fire Hazard Rating and Models
To assist state and local entities in assessing the hazards associated with wildland fires, particularly in the
wildland urban interface (WUI), CAL FIRE’s Fire and Resource Assessment Program (FRAP) has developed
a series of computer models to assess fire hazard. FRAP’s data collection and models provide detailed
analysis and mapping of fuels, fire weather, historical fire occurrences, and ignition location and frequency,
all of which they have analyzed and modeled to develop fire hazard severity rankings for lands throughout
California. Other models used in wildfire planning determine fire threat based on fuel type, calculate all the
fire parameters to determine a rank to prioritize fuel reduction projects, and measure the fire protection
agencies level of successful fire suppression.
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Fire Hazard Severity Zones (FHSZ)
Determining wildfire hazards and severity zones in Merced County involves assessing the presence of fire
prone vegetation, weather, topography, assets at risk, and the fire protection system’s ability to deal with the
occurrence of wildfire (i.e. Levels of Service). Each parameter helps determine where a fire is likely to start as
well as once ignited, the direction it will spread, the intensity at which it can burn, and how efficiently fire
protection services can respond. Identifying Fire Hazard is a way to measure the physical fire behavior so that
people can predict the damage a fire is likely to cause. Fire hazard measurement includes the speed at which a
wildfire moves, the amount of heat the fire produces, and the burning fire brands (i.e. sparks/embers) that the
fire sends ahead of the flaming front. The FRAP fire hazard model considers several parameters to determine
wildfire hazard severity zones, including: topography, such as steepness of slopes, since fires burn faster as
they burn up-slope; weather (e.g. temperature, humidity, and wind), which have a significant influence on fire
behavior; and the surface vegetation fuel coverage, also known as wildland fuels.
California Public Resources Code (PRC 4201-4204) and California Government Code 51175-89 direct CAL
FIRE to map areas of significant fire hazards based on fuels, terrain, weather, and other relevant factors.
These zones, referred to as Fire Hazard Severity Zones (FHSZ), then define the application of various
mitigation strategies to reduce risk associated with wildland fires. CAL FIRE completed public hearings for
the adoption of FHSZ for SRAs in 2007, and adopted FHSZ maps for SRAs in November 2007 as shown in
Figure 10-17. In compliance with consultation requirements, CAL FIRE issued draft maps for Fire Hazard
Severity Zones in Local Responsibility Areas (LRA) and transmitted them to local agencies for input. As a
result of this consultation, CAL FIRE determined in November 2008 that Merced County has no Very High
Fire Hazard Severity Zones within LRAs.

Fire Threat
Fire Threat is a combination of two factors: (1) fire frequency, or the likelihood of a given area burning, and
(2) potential fire behavior (hazard). These two factors are combined to create four threat classes ranging from
moderate to extreme. Fire threat can be used to estimate the potential for impacts on various assets and values
susceptible to fire. Impacts are more likely to occur and/or be of increased severity for the higher threat
classes.
To assess Fire Threat, CAL FIRE has developed a Fuel Rank assessment methodology to identify and
prioritize pre-fire projects designed to reduce the potential for large catastrophic fire. The fuel ranking
methodology assigns ranks based on expected fire behavior for unique combinations of topography and
vegetative fuels under a given severe weather condition (wind speed, humidity, temperature, and fuel
moistures). CAL FIRE also uses Fire Rotation class intervals, which are calculated from fifty years of fire
history on land areas grouped into “strata” based on fire environment conditions. These strata are defined by
climate, vegetation, and land ownership. The Fire Rotation interval is the number of years it would take for
past fires to burn an area equivalent to the area of a given stratum. Finally, Fire Rotation values are grouped
into classes. In the fire threat analysis, more frequent fire is ranked higher to reflect a greater concern for nonfire tolerant assets such as housing. CAL FIRE then calculated a numerical index of fire threat based on the
combination of fuel rank and fire rotation, which are grouped into four threat classes. For assessing threat of
wildland fire to people, FRAP buffers this Fire Threat attribute depending on whether it is an urban area or
area of little or no threat, and all other areas; this reflects the greater resistance that urban areas and areas of
little or no threat (such as agriculture lands) offer to the spread of wildland fire.
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Figure 10-18 depicts the county fire threat and fuel levels as modeled by FRAP based on frequency, or
likelihood of a fire in a given area and potential fire behavior or hazard. The rating is divided into four
classes: extreme, very high, high, and moderate fire threat. For example, an area may be susceptible to high
fire risk and hazards within a location identified as a WUI because the surrounding environment is
undeveloped forest, typically on the edge of an urban area containing assets at risk.

W.A.F.L Score
In order to target critical fire hazard areas and prioritize projects for ground fuel reduction, the fire plan
assessment process uses a W.A.F.L. tool to calculate the combination of assessments on weather, assets at
risk, fuels, and level of service (LOS) to provide an aggregate score or ranking. The four components can
result in a High, Medium, or Low ranking. The results are intended to assist fire planning efforts and funding
to focus on areas that have high values or high-risk areas with severe fire weather and a demonstrated low
LOS. In Figure 10-19, the W.A.F.L. score map shows there is high fire hazard along State Route 152 in the
SRA adjacent to the San Luis Reservoir. To facilitate the fire assessment process mandated by the California
Fire Plan, both the W.A.F.L. Score and the LOS rating are shown on an overlay grid system in which U.S.
Geological Survey (USGS) 7-1/2 minute quadrangles are divided by nine columns and nine rows, with
resulting cells that are approximately 450 acres in size. According to CAL FIRE, grid cells of this size give an
adequate level of resolution for setting planning unit and statewide priorities.
Level of Service Rating. As a component to the W.A.F.L. score, the LOS rating is a ratio of successful fire
suppression efforts to the total fire starts. Success is defined by fires that are controlled before unacceptable
damage and cost are incurred and where initial attack resources are sufficient to control wildfires. The LOS
uses a Geographic Information System (GIS) that overlays a 10 year history of wildfires onto a map and
derives the average annual number of fires by size, severity of burning, and assets lost. This data provides a
LOS rating, a relative system of evaluation based on a damage-plus-cost analysis of fire protection
performance. The level of service rating (the score of successes in initial attacks) can be used to compare one
area of the state with another, recognizing that the assets at risk may be quite different. This gives CAL FIRE
a powerful tool for setting program priorities and defining the benefits of the programs. The level of service
rating also provides a way to integrate the contribution of various program components (fire prevention, fuels
management, engineering and suppression) toward the goal of keeping damage and cost within acceptable
limits. Figure 10-20 shows the LOS in Merced County. Most areas in Merced County showed an LOS of 100
percent.
Fuel Ranking. Fuel, in the context of wildland fire, refers to all combustible material available to burn on an
area of land. Each fuel has its own burning characteristics based on factors such as moisture content, volume,
arrangement, crown cover, size, and the plants genetic makeup. In an attempt to predict fire spread, the U.S.
Forest Service has developed 13 fuel models that categorize fuels by their burn characteristics. The fuel model
characteristics have been used to determine planning belts for a certain area. Knowledge of fire behavior in
various fuel types is essential for designing a defensive plan against wildfire. Fires in grass burn rapidly but
can be stopped by a roadway or plowed fire breaks. Fires in brush often burn with an intensity that prevents
fire crews from safely applying water to the flame front. Fires in timber can ignite new fires (called spot fires)
miles ahead of the main blaze, making control efforts very difficult and dangerous. Wide scale pre-fire
management programs can help reduce the likelihood of a potential wildfire catastrophe.
Figure 10-21 shows surface fuel model vegetation types in the county, which have a large influence on fire
behavior. CAL FIRE’s surface fuel model identifies Grass as the most common fuel found in the county. The
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Grass fuel model is considered a light fuel that burns rapidly with a short period of intense, maximum heat
output (MMU 2005). Another common fuel type in the county is the Pine/Grass fuel model, which burns
slower but more intensely than Grass and is found in areas of Merced County with higher fire hazard (see
Figure 10-17 and Figure 10-21).

Fire Prevention and Suppression
In recognition of the severity of wildland fire hazards in certain areas of California, the State enacted
legislation (California Public Resources Code, Section 4291) requiring local jurisdictions to adopt minimum
recommended standards pertaining to road standards for fire equipment access, standards for identifying
streets, roads, and buildings, minimum private water supply reserves for emergency fire use, and fuel breaks
and greenbelts to achieve fuel reductions. With certain exceptions, all new development and construction in
SRAs after July 1, 1991, must meet the new standards. The State requirements would not supersede more
stringent local regulations should they be developed.
Recent changes (2005) to Public Resources Code (PRC) 4291 expand the defensible space clearance
requirement maintained around buildings and structures from 30 feet to a distance of 100 feet. These
guidelines are intended to provide property owners with examples of fuel modification measures that can be
used to create an area around buildings or structures to create defensible space. A defensible space perimeter
around buildings and structures provide firefighters a working environment that allows them to protect
buildings and structures from encroaching wildfires as well as minimizing the chance that a structure fire will
escape to the surrounding wildland. These guidelines apply to any person who owns, leases, controls,
operates, or maintains a building or structure in, upon, or adjoining any mountainous area, forest-covered
lands, brush-covered lands, grass-covered lands, or any land that is covered with flammable material, and
located within a State Responsibility Area.

Wildland Urban Interface Building Standards
In September 2005, emergency regulations amending the California Code of Regulations (CCR), Title 24,
Part 2, known as the 2007 California Building Code (CBC), were adopted to bring increased protection to
buildings located in WUI areas and reinforce implementation of PRC §4291. The broad objective of the
Wildland-Urban Interface Fire Area Building Standards is to establish minimum standards for materials and
material assemblies and provide a reasonable level of exterior wildfire exposure protection for buildings in
WUI Fire Areas. Protecting a building from wildfire takes a two-pronged approach: removing flammable
materials from around the building, and constructing the building of fire-resistant material. The amended
emergency building standards in WUI areas went into effect in all SRA areas as of January 2008. Figure 1022 shows WUI areas in the county and location of county fire stations.

Fire Facilities Impact Fee
In 1991, the County commissioned a report for the Interim Fire Facilities Impact Fee. A combination of the
square footage of facilities and the cost of replacement equipment was used to determine the basic level of
service and to project future needs for fire facilities. As an alternative measure, the report suggested that the
department provide one fire station per 6,000 service population. The service population is defined as the
total of residents and employees within the department’s service area. Levels of service in 2005 had
diminished to 9,100 service population per station. The report called for the construction of 20 new fire
stations by the year 2010. In 2007, the County constructed the first new station in 30 years, the
Franklin/Beachwood/McSwain Fire Station 61, located at Gurr Road near State Route 140; there are no plans
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to add any additional fire stations at this time due to lack of funds (May 2011). Staffing levels have been
upgraded at two stations, and staff level upgrades will continue at the remaining stations as funds are
available. (Moore 2012).
Response times in the county have increased due to rapid growth without a corresponding growth in fire
protection facilities and staffing. Therefore, as the county continues to grow, the risks of injury, loss of life,
and property damage will also increase. To address the need for additional funding, the County in 2005
amended its Fire Facilities Impact fees to $591 per single-family unit, $533 per multi-family unit, and $0.272
per square foot to $0.635 per square foot for commercial uses, depending on density and type. This fee
schedule is reviewed and updated as appropriate.
The potential for fire increases as residential and recreational developments encroach further into the
wildlands. The Facility Impact Fee described above is an example of one method the County employs to
reduce potential loss of life and property by wildfire. The County, through its General Plan policies, should
ensure that basic fire safety practices are implemented. These practices should include such basic measures
as: ensuring that building codes are properly enforced; eliminating and reducing the use of fire-promoting
building materials, such as woodshake roofs; developing and/or retaining green belts and open space corridor;
using prescribed burning to control fuel loads; requiring proper road construction and adequate water systems,
and perhaps most importantly, proper land use planning and zoning.
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10.5 Human Made Hazards
Introduction
The following discussion details the human made hazards identified in the county. The section provides an
overview of potential hazardous sites and activities that may threaten human or environmental health and
safety. This information is critical to future land use and growth management decisions. This section is
intended to focus on unregulated spill or release sites that have been recognized in the county. Several other
sections within this plan update provide details regarding the existing density of agricultural operations (i.e.
confined animal facilities, residual pesticide use, and the application of biosolids), septic fields, oil and natural
gas fields, and existing solid and hazardous waste collection/disposal operations. Operations discussed in
these sections should be used to make land use and planning decisions.

Key Terms
Hazardous Materials or Waste. A substance that increases or poses a threat to human health and the
environment because of the physical, chemical or radiological nature, quantity, or concentration of the
substance.
Envirostor and Geotracker. These state databases are used to track hazardous waste sites in California.
Information from the Merced County Department of Environmental Health is used to help document activities
and land uses that may contribute to risks associated with hazardous materials or waste.

Regulatory Setting
Federal
U.S. Environmental Protection Agency
The U.S. Environmental Protection Agency (EPA) is the agency primarily responsible for enforcement and
implementation of federal laws and regulations pertaining to hazardous materials. Merced County is within
EPA Region IX, which includes Arizona, California, Hawaii, and New Mexico. Applicable federal
regulations pertaining to hazardous materials are contained mainly in Code of Federal Regulations (CFR)
Titles 29, 40, and 49. Hazardous materials, as defined in the CFR (see “Definitions of Terms” above), are
listed in 49 CFR 172.101. Management of hazardous materials is governed by the following laws:


Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), and the
Superfund Amendments and Reauthorization Act (SARA) of 1986 (and the Federal Clean Water
Act for water resources; see Section 10.2, Water Resources) regulates hazardous substances, which
are a subclass of hazardous materials. The CERCLA, commonly known as Superfund, established
prohibitions and requirements concerning closed and abandoned hazardous waste sites; provided for
liability of persons responsible for releases of hazardous waste at these sites; and established a trust
fund to provide for cleanup when no responsible party could be identified. Under CERCLA, the EPA
has the authority to hold parties responsible for releases of hazardous substances and require their
cooperation in site remediation. SARA Title III, the Emergency Planning and Community Right-toKnow Act, requires companies to declare potential toxic hazards to ensure that local communities can
plan for chemical emergencies. EPA maintains a National Priority List (NPL) of uncontrolled or
abandoned hazardous waste sites identified for priority remediation under the Superfund program.
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EPA also maintains the Comprehensive Environmental Response, Compensation, and Liability
Information System (CERCLIS) database, which contains information on hazardous waste sites,
potential hazardous waste sites, and remedial activities across the nation. CERCLA was amended by
the Superfund Amendments and Reauthorization Act (SARA) of 1986.
Resource Conservation and Recovery Act (RCRA). Hazardous wastes, although included in the
definition of hazardous materials and hazardous substances, are regulated separately under the
Resource Conservation and Recovery Act (RCRA). A waste can legally be considered hazardous if it
is classified as ignitable, corrosive, reactive, toxic, or if it is a “listed” waste by EPA. RCRA also
gives EPA or an authorized state the authority to conduct inspections to ensure that individual
facilities are in compliance with regulations, and to pursue enforcement action if a violation is
discovered. EPA can delegate its responsibility to a state if the state’s regulations are at least as
stringent as the federal ones. California has been granted responsibility in specific instances. RCRA
was updated in 1984 by the passage of the Federal Hazardous and Solid Waste Amendments, which
required phasing out land disposal of hazardous waste. Title 22, Section 66261.24 of the California
Code of Regulations (CCR) (i.e., 22 CCR 66261.24) defines characteristics of toxicity. Under RCRA,
EPA regulates hazardous waste from the time that the waste is generated until its final disposal
(“cradle to grave”).
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). The federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA) (7 USC 136 et seq.) provides Federal control of pesticide distribution,
sale, and use. EPA was given authority under FIFRA to study the consequences of pesticide usage
and require users (e.g., farmers, utility companies) to register when purchasing pesticides. Later
amendments to the law required users to take exams for certification as applicators of pesticides. All
pesticides used in the United States must be registered (licensed) by EPA. Registration assures that
pesticides will be properly labeled and that if used in accordance with specifications, and will not
cause unreasonable harm to the environment.
Toxic Substances Control Act of 1976. The Toxic Substances Control Act of 1976 (15 USC 2605)
banned the manufacturing, processing, distribution, and use of Polychlorinated Biphenyl (PCBs) in
totally enclosed systems. PCBs are considered hazardous materials because of their toxicity; they
have been shown to cause cancer in animals, along with effects on the immune, reproductive,
nervous, and endocrine systems, and studies have shown evidence of similar effects in humans (EPA
2004). The EPA Region 9 PCB Program regulates remediation of PCBs in several states, including
California. 40 CFR Section 761.30(a)(1)(vi)(A) states that all owners of electrical transformers
containing PCBs must register their transformers with EPA. Specified electrical equipment
manufactured between July 1, 1978, and July 1, 1998, that does not contain PCBs must be marked by
the manufacturer with the statement “No PCBs” (Section 761.40[g]). Transformers and other items
manufactured before July 1, 1978, containing PCBs must be marked as such.
Occupational Health and Safety Administration (OSHA). The Occupational Safety and Health
Administration (OSHA) of the U.S. Department of Labor is responsible for enforcement and
implementation of Federal laws and regulations pertaining to worker health and safety. Workers at
hazardous waste sites must receive specialized training and medical supervision according to the
Hazardous Waste Operations and Emergency Response (HAZWOPER) regulations (29 CFR
1910.120).
Hazardous Waste Operations and Emergency Response (HAZWOPER). HAZWOPER
requirements include federal regulations that involve procedures for clean-up operations required by a
governmental body, whether Federal, state, local, or other, involving hazardous substances that are
conducted at uncontrolled hazardous waste sites. This includes the EPA’s National Priority Site List
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(NPL), state priority site lists, sites recommended for the EPA NPL, and other initial investigations of
government identified sites which are conducted before the presence or absence of hazardous
substances has been ascertained. A person who is engaged in work with any potential for exposure to
hazardous substances would need to comply with HAZWOPER regulations.
These laws and associated regulations include specific requirements for facilities that generate, use, store,
treat, and/or dispose of hazardous materials. EPA provides oversight and supervision for federal Superfund
investigation/remediation projects, evaluates remediation technologies, and develops hazardous materials
disposal restrictions and treatment standards.

State
California Environmental Protection Agency
The Department of Toxic Substances Control (DTSC), a division of Cal/EPA, has primary regulatory
responsibility over hazardous materials in California, working in conjunction with the federal EPA to enforce
and implement hazardous materials laws and regulations. DTSC can delegate enforcement responsibilities to
local jurisdictions.
The hazardous waste management program enforced by DTSC was created by the Hazardous Waste Control
Act (California Health and Safety Code Section 25100 et seq.), which is implemented by regulations
described in CCR Title 26. The state program thus created is similar to, but more stringent than, the federal
program under RCRA. The regulations list materials that may be hazardous and establish criteria for their
identification, packaging, and disposal.
Environmental health standards for management of hazardous waste are contained in CCR Title 22, Division
4.5. In addition, as required by California Government Code Section 65962.5, DTSC maintains a Hazardous
Waste and Substances Site List for the state, called the Cortese List.
California’s Secretary for Environmental Protection has established a unified hazardous waste and hazardous
materials management regulatory program (Unified Program) as required by Senate Bill 1082 (1993). The
Unified Program consolidates, coordinates, and makes consistent the administrative requirements, permits,
inspections, and enforcement activities for the following environmental programs:






Underground Storage Tank (UST) program;
Hazardous materials release response plans and inventories (Business Plans);
California Accidental Release Prevention Program (CalARPP);
Aboveground Petroleum Storage Act requirements for spill prevention, control, and countermeasure
plans;
California Uniform Fire Code (UFC) hazardous material management plans and inventories. Under
this effort, main petroleum and natural gas pipeline locations are considered a source of potential
contamination and construction worker hazard. Due to security concerns, specific details regarding
pipeline locations are not provided to the general public; however, this information is made available
to emergency responders. Hazardous Waste Generator and Onsite Hazardous Waste Treatment (tiered
permitting) Programs

The six environmental programs within the Unified Program are implemented by 86 different agencies at the
local level, known for this purpose as Certified Unified Program Agencies (CUPAs). CUPAs carry out the
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responsibilities previously handled by approximately 1,300 state and local agencies, providing a central
permitting and regulatory agency for permits, reporting, and compliance enforcement (Cal/EPA 2003). The
Merced County Department of Public Health, Division of Environmental Health (MCDEH) is the designated
CUPA in Merced County. The MCDEH’s service area includes not only the unincorporated parts of the
county, but incorporated cities as well.
The following state agencies are partners involved in the Unified Program and have the responsibility of
setting program elements, working with the Cal/EPA to ensure the program is consistent, and providing
assistance to CUPAs:






Cal/EPA;
Department of Toxic Substance Control (DTSC);
Governor’s Office of Emergency Services;
Office of the State Fire Marshall and;
State Water Resources Control Board (SWRCB).

State Water Resources Control Board
The State Water Resources Control Board (SWRCB) has primary responsibility to protect water quality and
supply. As described in Section 8.2, Water Resources, the Regional Water Quality Control Board (RWQCB)
is authorized by the Porter-Cologne Water Quality Control Act of 1969 to protect the waters of the state. The
RWQCB provides oversight for sites where the quality of groundwater or surface waters is threatened.
Extraction and disposal of contaminated groundwater due to investigation/remediation activities or due to
dewatering during construction would require a permit from the RWQCB if the water were discharged to
storm drains, surface water, or land.
California Code of Regulation (CCR) Title 23, Chapter 15, requires that non-hazardous liquid (>42 gallons)
or solid (>10 cubic yards) waste must be reported to the RWQCB. Domestic wastewater and refuse releases
are required to be reported under different non-Chapter 15 regulations.

California Department of Industrial Relations, Division of Occupational Health Administration
The California Department of Industrial Relations, Division of Occupational Safety and Health
Administration (Cal/OSHA), assumes primary responsibility for developing and enforcing workplace safety
regulations within the state. Cal/OSHA standards are more stringent than federal OSHA regulations, and are
presented in CCR Title 8. Standards for workers dealing with hazardous materials include practices for all
industries (General Industry Safety Orders); specific practices are described for construction, hazardous waste
operations, and emergency response. Cal/OSHA conducts on-site evaluations and issues notices of violation
to enforce necessary improvements to health and safety practices.

California Department of Transportation


The federal Department of Transportation (DOT) and the California Department of Transportation
(Caltrans) regulate the transportation of hazardous materials on highways. Both agencies use a system
of placards, labels, and shipping papers required to identify the hazards of shipping each class of
hazardous materials type. Existing laws related to the transport of hazardous materials include the
Hazardous Materials Transportation Act administered by the DOT. Caltrans is required to implement
regulations established by the DOT through the California Highway Patrol (CHP). This includes the
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regulation of all highly hazardous materials from manufacturing, labeling, handling, spill reporting,
routing, and the training of transport personnel.

California Office of Emergency Services




The California Office of Emergency Services (OES) prepares the State of California Multi-Hazard
Mitigation Plan (SHMP), which is the official plan for the State’s hazard s that identifies risk,
includes vulnerability analysis, and a hazard mitigation strategy. The SHMP is a federal requirement
under the Disaster Mitigation Act of 2000 for the state to receive federal funding. The goals of the
SHMP is to guide implementation activities to achieve the greatest reduction of vulnerability, which
results in saved lives, reduced injuries, reduced property damages, and protection for the
environment.
Disaster Mitigation Act. The Disaster Mitigation Act of 2000 requires a State mitigation plan as a
condition of disaster assistance, adding incentives for increased coordination and integration of
mitigation activities at the state level through the establishment of requirements for two different
levels of state plans: “Standard” and “Enhanced.” States that develop an approved Enhanced State
Plan can increase the amount of funding available through the Hazard Mitigation Grant Program.

Local
Merced County Department of Public Health, Division of Environmental Health (MCDEH)
The MCDEH is certified by the DTSC as the CUPA that administers the following programs:





California Accidental Release Program (CalARP): The program aims to prevent the release of
regulated substance into the environment.
Hazardous Materials Program: The program enforces laws relevant to hazardous materials and have
the following major elements:
 Proposition 65 Reporting,
 Business Plans for Hazardous Materials Storage,
 Emergency response.
Hazardous Waste Program: MCDEH administers laws and regulates hazardous waste, and the
program has the following major elements:





Identification of generators of hazardous waste in Merced County,
Inspect generators of hazardous waste for proper handling, storage, use and disposal of hazardous
waste,
 Create an inspection program for generators of hazardous waste,
 Educate generators on proper handling, storage, use, and disposal of hazardous waste,
 Enforce applicable federal and state laws to achieve compliance.
Underground Storage Tank (UST) Program: MCDEH oversee the operation of USTs within the
county, as well as the removal or closure of existing USTs and repairs made to existing tanks under
the Local Oversight Program. MCDEH is contracted by the state to oversee the cleanup of UST sites,
and oversees work plan proposals for cleanup and abatement, assessment of work efforts, and final
sampling to verify cleanup results. UST sites within the county are reported to the RWQCB
GEOTRACKER database.
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The Area Plan for Emergency Response to Hazardous Materials Incidents in Merced County (County
of Merced Division of Environmental Health 2003) was published by the MCDEH as required under
Chapter 6.95, Section 25500 et seq. of the California Health and Safety Code. The area plan details
the duties and responsibilities of governmental and other responsible agencies in a hazardous
materials incident.
The County Agricultural Commissioner regulates agricultural uses and issues use permits for
pesticides on agricultural land. The commissioner’s staff conducts routine inspections to ensure that
farm operations are in compliance with the requirements set forth in FlFRA (sec “Regulation of
Pesticides” in the discussion of federal regulations above).
Merced County - General Health and Safety Codes, Title 9.16, Eight Subchapters – Dumping
and Littering. This County Ordinance states that any person or persons who, within the limits of the
county and outside the corporate limits of any incorporated city therein, willfully or negligently or
carelessly places paper, paper trays, straw, rubbish, or other material to be blown or displaced onto
another property, or upon any public property or public highway, is guilty of a misdemeanor. (Ord.
247, 1945).
The regulation and permitting of hazardous emissions into the atmosphere is overseen by the San
Joaquin Valley Air Pollution Control District (SJVAPCD). Additional information on air quality
emissions is provided in Section 8.7, Air Quality.

Existing Conditions
MCDEH Hazards Tracking
Merced County and State law require reporting of an unauthorized discharge of waste that may impact water
quality. MCDEH has an aggressive ordinance, regulation code, and inspection program that has been used to
protect human health and the environment. As the local enforcement agency (LEA), MCDEH helps maintain
and update a comprehensive County database that is maintained in the RWQCB GEOTRACKER Program,
the California Department of Toxic Substances and Control (DTSC) ENVIROSTOR, and the CIWMB SWIS
databases. The current database was last updated by the County in January 2011. The database contains a list
of open groundwater and/or soil contamination sites currently undergoing assessment and clean-up.
For instance, on Table 7-2, the 15 active landfill disposal/compost sites in Merced County are detailed. As
shown on the California Integrated Waste Management Board (CIWMB) Solid Waste Information System
(SWIS) web site, the following landfills are listed as closed in Merced County.
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TABLE 10-2
CIWMB SWIS Closed Landfill Sites in Merced
County
SWIS No.

Name

24-AA-0025

A & D Transport

24-CR-0020

Castle AFB LF #4

24-CR-0021

Castle AFB LF #5

24-AA-0007

City of Los Banos Disposal Site

24-AA-0008

Calaveras Materilas Inc.Western
Stone DS

24-AA-0009

Bert Crane Landfill

24-CR-0027

Dos Palos Disposal Site

24-AA-0010

Merced City Municipal Dump

24-CR-0001

Shaffer Road LF #1

24-CR-0002

Shaffer Road LF #2

24-CR-0003

Shaffer Road LF #3

24-CR-0004

Snelling Disposal Site

24-CR-0005

Stevinson Disposal Site

24-CR-0006

East Avenue Disposal Site

24-CR-0007

El Nido Disposal Site

24-CR-0008

Gustine City Disposal Site

24-CR-0009

Gustine Ingomar Disposal Site

24-CR-0026

Hartley Slough DS

24-CR-0010

Hilmar Disposal Site

24-CR-0011

Le Grand Disposal Site

24-CR-0012

Livingston City Disposal Site

24-CR-0013

Los Banos County Disposal Site

24-CR-0014

Planada Disposal Site

24-CR-0016

Los Banos Bottle Dump

24-CR-0022

Castle Vista Landfill A

24-CR-0023

Castle Vista Landfill B

Source: California Integrated Waste Management Board, SWIS, 2011.
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Additional land disposal sites listed with a regulatory status of open on the State Water Resources Control
Board (SWRCB) Geotracker Web Site are as follows:

TABLE 10-3
SWRCB Geotracker Land Disposal Sites in
Merced County
Site Name

Location

A & D Transport

Gustine

Bert Crane Road Landfill

Atwater

Billie Wright Landfill

Merced County

Castle Afb-Soil Bioremediation

Atwater

City Landfill

Los Banos

El Nido Composting Facility

Los Banos

Foster Poultry Farms Manure

Livingston

Gustine Municipal Airport

Merced County

Highway 59 Landfill

Merced County

Hugh’s Flying Service

El Nido

Livingston Winery - Compost

Livingston

Los Banos Municipal Airport

Los Banos

Merced Co Mosquito Abatemt -Hq

Merced

Merced Power Class II Surf Imp

El Nido

Milt’s Flying Service

Merced County

Nakashima Farms Composting

Livingston

Noble Dusters

Merced County

Shaffer Road Landfill

Winton

Spain-Air, Inc

Dos Palos

Stevinson Depot

Stevinson

Turlock Municipal Airport

Ballico

Usaf Landfills

Merced County

Westside Depot

Los Banos

Source: SWRCB Land Disposal Geotracker Search Results: 2012

As reported on the SWRCB Geotracker web site, MCDEH and RWQCB oversee the following sites through
the CUPA and Local Oversight Program: 343 Leaking Underground Storage Tank (LUST) Clean-up sites, 17
Military sites, 94 active Spill, Leaks, Investigation, Clean ups (SLIC) sites, 83 Leaking Underground Fuel
Tanks (LUFT) sites, 38 Permitted Underground Storage Tank (UST) facilities, and 36 sites classified as
“other.” The 17 sites military sites are all associated with one large military cleanup facility is the Castle Air
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Force Base, near Atwater and specifically at 4500 N. Hospital Road,. It is the only Department of Defense
(DOD) site (SWRCB 2012). It is inspected by the RWQCB.
MCEHD had the following inventory of regulated businesses within its jurisdiction for the period from 7/1/08
to 6/30/09 (this information is taken from Title 27, Report #3, Annual Inspection Summary Report from
MCEHD):
Program Elements

Number of Businesses

Hazardous Materials Release Response Plans

1,061

Cal/ARP

43

UST Facilities

114

AST Facilities

(184; approx. 45>10,000 gal)

Generators (RCRA and Non-RCRA)

743

RCRA Large Quantity Generators (>1,000 kg/month)

5

Recyclers

8

Descriptions of the existing natural gas well fields are included in Section 8.5, Oil, Natural Gas, and
Geothermal, of this document. Hazards associated with potential leaks have been identified and are tracked
by the Energy Commission, MCDEH, and RWQCB.
The SWRCB created the Groundwater Ambient Monitoring and Assessment GAMA program in 2000, the
program was later expanded in Assembly Bill 599 – the Ground Water Quality Monitoring Act of 2001. Data
contained in the online GEOTRACKER GAMA database is from the following sources:







SWRCB/RWQCB;
California Department of Public Health;
Department of Pesticide Regulation;
Department of Water Resources;
U.S. Geological Survey;
Lawrence Livermore National Laboratory.

In Merced County, Geotracker GAMA reported 82 wells with nitrate as NO3 above the Maximum
Contaminant Level (MCL) of 45 mg/l, and arsenic has been reported in 105 wells at or above the MCL of 10
µg/l out of the 3,875 wells tested by DWR, DPH, or independent monitoring agencies.
MCDEH oversight under EPA, State, and County directed programs is used to monitor the environmental
conditions in the county. Table 10-4 identifies inspection frequencies followed by MCDEH. The primary
goal of inspections is to assure compliance of local, state, and federal environmental regulations.
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TABLE 10-4
MCDEH Inspection Frequency
Inspected Operations

Inspection Guidelines

Food Programs
Restaurants

2 year

Bars

1 year

Food processing establishment

2 year

Food storage warehouse

1 year

Bakery

2 year

Itinerant vehicle

2 year

Itinerant restaurant

2 year

Commissary

2 year

Temporary food facility

2 year

Market

1 year

Produce stand

1 year

Mobile food preparation unit

2 year

Mobile food facility

1 year

Food vending machine

2 year

Water vending machines

1 year

Certified farmers market

1 year

Housing/Institutions
Hotels/motels

Inspect on complaint basis

Detention facilities*

1 year

Employee housing*

2 year

Organized camps*

1 season

Recreational health
Public pools/spas – year around

Unannounced

Seasonal

1 year

Public beaches

2 year

Water
Small Water System w/o Treatment

Once every 5 years

Small Water Systems (all other types)*

Once every 2 years

New individual wells

Once every 2 years
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TABLE 10-4
MCDEH Inspection Frequency
Inspected Operations

Inspection Guidelines

Solid Waste
Active, permitted solid waste or UST
facilities*

1 year

Closed sites*

4 year

Exempt sites*

4 year

Solid Waste vehicles

1 year

Hazardous Materials/Waste
Hazardous waste generators

3 year

Hazardous materials disclosure permit*

3 year

*State Minimum Mandated Inspection Frequencies
Source: Personal Communication, Bill Peeler, MCDEH, 2006 and 2009

Mercury in Mining Wastes
Mercury and other heavy metals were used to extract gold from overburden during the dredging process.
Residual mercury has been found in fine-grained materials within dredge tailings in mined areas in several
areas of central and northern California, including along the Merced River in the vicinity of Snelling. As part
of the ongoing restoration program for the Merced River, Stillwater Sciences has evaluated the presence and
concentration of mercury for an area in this vicinity.
This study assessed the occurrence and distribution of mercury in the Dredger Tailings Reach of the lower
Merced River, as a potential analog to other San Joaquin River tributaries in which placer mining and gold
dredging were conducted. Through sampling sediment, water, and bioindicator organisms, the study was
designed to determine the risk of mercury mobilization and uptake into the aquatic food chain, and to assess
the feasibility of processing dredger tailings for mercury removal before placement in the river channel.
Study hypotheses are reiterated below along with the associated conclusions to summarize the results:







There is a vertical and/or horizontal spatial distribution pattern for mercury in the Merced River
Ranch dredger tailings and the underlying floodplain.
Despite the fact that this information might have been used to prioritize use, processing requirements,
or sequestration of particular deposits at the Merced River Ranch, there were no discernable vertical
patterns, area, or longitudinal differences in mercury distribution above the groundwater table in the
sampled dredger tailings. The dredger tailings contain significant residual mercury as compared with
background levels in undredged reference sites.
Mercury levels in fine sediments from sampled dredger tailings at the Merced River Ranch were
below or within the range of natural background levels for California’s Central Valley.
Mercury is primarily associated with fine grain size fractions (< 2mm) within the dredger tailings
material.
There was a strong relationship between mercury and fine sediments in the sampled dredger tailings.
The dredger tailings contain significant residual mercury that may impact exposure and
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bioaccumulation levels in the lower Merced River’s aquatic food web, particularly if the dredger
tailings are removed from the underlying floodplain and used for gravel augmentation (of river
sediments). The results suggest that the dredger tailings contribute relatively low levels of mercury to
the lower Merced River. (Stillwater Sciences 2004)

Residual Agricultural Chemicals
As the County continues to support expansion and intensification of the county’s agricultural economy, risks
associated with agricultural chemical (pesticides and organic /inorganic fertilizers) product, residuals, and
waste may increase. However, the increased use of natural organic supplements and best farming practices to
control insects and fertilize ranchland may decrease the potential influence from farming. Agricultural
densities are referenced in Chapter 8, Agriculture, of this Background Report document. The County
Agricultural Commissioner and the MCDEH inspections will become more aggressive in the management
and comprehensive planning as a response to future planned agricultural, residential, and commercial growth
and infrastructure expansion.

Land Application of Biosolids
Five ranches in the El Nido area of the county are used for agronomic land application of biosolids. These
ranches utilize approved management plans, and county inspections and tracking are completed.
Land applied biosolids composed of treated municipal wastewater sludge from the East Bay MUD
Wastewater Treatment Plant in Oakland are processed through dewatering and thickening operations. The
biosolids are tested for metals, pathogens, and other parameters prior to land application in accordance with
the Federal EPA Standards for the Use or Disposal of Sewage Sludge, Title 40, Part 503. Process time,
temperature, and redundant monitoring techniques are used to ensure biosolid quality and regulatory
compliance.

Methamphetamine
Since, 1995, the DTSC has had the Clandestine Drug Lab Removal program in place based on Health and
Safety Code Section 25354.5 to remove and dispose of hazardous substances discovered by law enforcement
officials. This includes the illegal manufacturing of psychoactive drugs, primarily methamphetamine.
According to information provided by DTSC and MCDEH, from 2000 to 2005, 103 sites were reported as
methamphetamine (meth) drug houses. From 2006 to 2009, 29 properties had been reported with liens due to
meth lab discoveries. Environmental impacts related to the manufacturing or “cooking” of meth results in the
generation of a number of different hazardous wastes. Common liquid, solid, and gaseous products (i.e.
Drano, fuels, ether, batteries, acids, etc.) are used to make meth, and most are considered hazardous to the
environment. Often these items are discarded or dumped in the yard, pitched out a window, buried, burned or
dumped down a sink or floor drain into septic/sewer systems or natural drainage ways.

10.6 Airport Safety
Introduction
Compared to other issues associated with airports such as noise, safety is in many respects a more difficult
concern to address in airport land use compatibility policies. A major reason for this difference is that safety
policies address uncertain events which may occur with occasional aircraft operations, whereas noise policies
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deal with known, more or less predictable events which do occur with every aircraft operation. Because
aircraft accidents happen infrequently and the time, place, and consequences of their occurrence cannot be
predicted, the concept of risk is central to the assessment of safety compatibility. This section will discuss the
various policies that have been adopted at the Federal, State, and local level to address the safety implications
of airport usage in Merced County.

Key Terms
Airport. An area of land or water that is used or intended to be used for the landing and taking off of aircraft,
and includes its buildings and facilities, if any. (FAR 1)
Aircraft Accident. An occurrence incident to flight in which, as a result of the operation of an aircraft, a
person (occupant or nonoccupant) receives fatal or serious injury or an aircraft receives substantial damage.
Except as provided below, substantial damage means damage or structural failure which adversely affects the
structural strength, performance, or flight characteristics of the aircraft, and which would normally require
major repair or replacement of the affected component.
Engine failure, damage limited to an engine, bent fairings or cowling, dented skin, small puncture holes in the
skin or fabric, ground damage to rotor or propeller blades, damage to landing gear, wheels, tires, flaps, engine
accessories, brakes, or wingtips are not considered substantial damage.
Aircraft Incident. A mishap associated with the operation of an aircraft in which neither fatal or serious
injuries nor substantial damage to the aircraft occur.
Airport Influence Area. The area in which current or future airport-related noise, overflight, safety, and/or
airspace protection factors may significantly affect land uses or necessitate restrictions on those uses. In most
circumstances, the airport influence area is designated by the ALUC as its planning area boundary for the
airport and the two terms can be considered synonymous.
Airport Land Use Commission (ALUC). A commission authorized under the provisions of California
Public Utilities Code, Sections 21670 et seq. and established (in any county within which a public-use airport
is located) for the purpose of promoting compatibility between airports and the land uses surrounding them.
Aircraft Mishap. The collective term for an aircraft accident or an incident.
Aircraft Operation: The airborne movement of an aircraft to or from an airport. There are two types of
operations: local and itinerant. An operation is counted for each landing and each departure, such that a touchand-go flight is counted as two operations. (FAA Stats)
Community Airports. Airports that provide access to other regions and states; located near small
communities or in remote locations, serve, but are not limited to, recreational flying, training, and local
emergencies; accommodate predominately single engine aircraft under 12,500 pounds, provide basic or
limited services for pilots or aircraft.
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Compatibility Plan. As used herein, a plan, usually adopted by an Airport Land Use Commission, which sets
forth policies for promoting compatibility between airports and the land uses which surround them. Often
referred to as a Comprehensive Land Use Plan (CLUP).
Federal Aviation Administration (FAA). The U.S. government agency that is responsible for ensuring the
safe and efficient use of the nation’s airports and airspace.
Federal Aviation Regulations (FAR). Regulations formally issued by the FAA to regulate air commerce.
General Aviation. Airports with no commercial service and located at least 20 miles from the nearest airport
where 10 aircraft are based, providing sufficient commercial service for the region.
Limited Use Airport. Airports that provide limited access are usually located in non-urban areas, may be
used for a single purpose, have few or no based aircraft, and provide no services.
Obstruction. Any object of natural growth, terrain, or permanent or temporary construction or alteration,
including equipment or materials used therein, the height of which exceeds the standards established in
Subpart C of Federal Aviation Regulations Part 77, Objects Affecting Navigable Airspace.
Regional Airports. Airports that provide the same access as community airports, may provide international
access; located in an area with a larger population base than community airports with a higher concentration
of business and corporate flying; accommodate most business, multi-engine, and jet aircraft, provide most
services for pilots and aircraft including aviation fuel; has a published instrument approach, may have a
control tower.
Safety Zone. For the purpose of airport land use planning, an area near an airport in which land use
restrictions are established to protect the safety of the public from potential aircraft accidents.

Regulatory Setting
This section summarizes regulations regarding air operations and air safety that Federal, State, and county
agencies have developed.
Part 77, Federal Aviation Regulation (FAR). Part 77 of the Federal Aviation Regulations (FAR), Objects
Affecting Navigable Airspace, establishes standards for determining obstructions to navigable airspace and
the effects of such obstructions on the safe and efficient use of that airspace. The regulations require that the
FAA be notified of proposed construction or alteration of objects—whether permanent, temporary, or of
natural growth—if those objects would be of a height which exceeds the FAR Part 77 criteria. The height
limits are defined in terms of imaginary surfaces in the airspace extending about two to three miles around
airport runways and approximately 9.5 miles from the ends of runways having a precision instrument
approach.
Part 139, 14 Code of Federal Regulations (CFR). Part 139 includes requirements and recommendations
dealing with wildlife hazards on and around airports; airfield signing, marking, and lighting; aircraft rescue
and fire fighting; fueling; snow and ice control; and pedestrian and ground vehicle control. Federal Aviation
Administration (FAA) regulations codified in Title 14 of the CFR are administered at the State level by the
Caltrans Division of Aeronautics.
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Section 44718(d), 49 United States Government Code. This Federal statute prohibits new “municipal solid
waste landfills” within six miles of airports that (1) receive FAA grants and (2) primarily serve general
aviation aircraft and scheduled air carrier operations using aircraft with less than 60 passenger seats. A landfill
can only be built within six miles of this class of airports if the FAA concludes that it would have no adverse
effect on aviation safety.
Section 3560, Article 5, Chapter 2, Division 2.5, Title 21, California Code of Regulations. Provides
additional regulation of airports and heliports in conjunction with the State Aeronautics Act and CFR Title 14.
Section 17215, State Education Code. Requires that, before acquiring title to property for a new school site
situated within two miles of an airport runway, a school district must notify the Department of Education. The
Department of Education then notifies the Department of Transportation, which is required to investigate the
site and prepare a written report. If the Department of Transportation report does not favor acquisition of the
site for a school, no state or local funds can be used for site acquisition or building construction on that site.
Section 81033, State Education Code. establishes the same requirements for the acquisition of community
college sites.
Section 21001 et seq., State Public Utilities Code, State Aeronautics Act. The State Aeronautics Act
provides for the right of flight over private property, unless conducted in a dangerous manner or at altitudes
below those prescribed by federal authority (Section 21403(a)). The act also gives the State Department of
Transportation and local governments the authority to protect the airspace defined by FAR Part 77 criteria. It
prohibits any uses in the airspace above a property, which would interfere with the right of flight, including
established approaches to a runway (Section 21402). The act also prohibits any person from constructing any
structure or permitting any natural growth of a height which would constitute a hazard to air navigation as
defined in FAR Part 77 unless the department issues a permit (Public Utilities Code, Section 21659). The
permit is not required if the FAA has determined that the structure or growth does not constitute a hazard to
air navigation or would not create an unsafe condition for air navigation.
Section 21670 State Public Utilities Code, State Aeronautics Act. Requires the creation of a county level
Airport Land Use Commission (ALUC) whose purpose is to provide for the orderly development of publicuse airports and to ensure compatible land uses in the vicinity of airports.
Section 21674.7, State Public Utilities Code, State Aeronautics Act. This section requires that the Airport
Land Use Planning Handbook, published by the California Department of Transportation Division of
Aeronautics, be used as guidance in the development of all ALUC policies and planning documents.

Federal Airport Safety
The Federal Aviation Administration’s (FAA) Airport Safety Program ensures that airports are operated in a
safe and efficient manner. It comprises general aviation airport safety, runway safety, and the certification of
air carrier airports under 14 Code of Federal Regulations Part 139. Part 139 includes requirements and
recommendations dealing with wildlife hazards on and around airports; airfield signing, marking, and
lighting; aircraft rescue and fire fighting; fueling; snow and ice control; and pedestrian and ground vehicle
control. Information on airports is made available to the public through the Airport Safety Data Program.
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The Airport Safety and Operations Division of the FAA includes the Safety and Certification and Airport
Safety Data Programs. The division holds primary responsibility for the following:






Safety and certification of airports;
Airport operations and safety practices, including aircraft rescue and firefighting and the mitigation of
wildlife hazards;
Updates to airport master records;
Promotion of emergency operations, emergency management planning, and damage control at civil
airports;
Federal activities at airports and their restoration after attack or a natural disaster.

State Airport Safety
The California Department of Transportation (Department) has several aviation regulatory and safety
functions. State laws and regulations require a permit from the Department to be issued before operating
certain classes of airports or heliports. In addition, the Division of Aeronautics (Division) regularly conducts
permit compliance safety inspections at public-use and special-use airports and heliports to ensure operating
areas, traffic patterns, and approach zones meet State safety standards. The Department may suspend or
revoke a permit if it determines that conditions create an unsafe situation for aircraft occupants and/or the
public near the facility.
Division staff also evaluates and makes recommendations on proposed development projects near airports
using mapping tools and other resources. State laws require that the Division make safety and compatible
land use recommendations regarding proposed schools and State building facilities within two miles of any
airport runway. In the case of school sites, if the Division recommends against a site, no State funds can be
used to purchase the land or build the facility at that site.
Traditionally, the State has had a very limited role in aviation security. However, because of the events on
September 11, 2001, the State’s role has changed. The State’s new roles may take several forms: the State
may work with the Transportation Security Administration (TSA) in developing security guidelines or
administering security audits at general aviation airports. Also, the State may work with general aviation
airports and other aviation partners to ensure that the intended security enhancements are realistic and do not
unreasonably burden the aviation system.

State Mandated Airport Land Use Commissions (ALUC)
A key ingredient in aviation safety is compatible land use planning around airports. California Public
Utilities Code Section 21670 requires the creation of a county level Airport Land Use Commission (ALUC)
whose purpose is to provide for the orderly development of public-use airports and to ensure compatible land
uses in the vicinity of airports. To ensure this compatibility, an ALUC must develop an Airport Land Use
Compatibility Plan (ALUCP) (formerly Comprehensive Land Use Plan, or CLUP) for each airport. An
ALUC must take into account the specific circumstances of the airports and communities for which it is
making policy recommendations.
Through compatibility plans, local regulations can be developed and implemented to promote land uses that
will not conflict with airport activities. All city and county general and specific plans, zoning ordinances, and
building regulations are required to be consistent with the adopted compatibility plans. When the
compatibility plan is adopted into the general plan, ALUCs are required to review any amendments and
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changes to a general plan to ensure continued consistency. If a city council or county board of supervisors
does not agree with specific provisions of the compatibility plan, it may overrule the provision. Some
counties elect to have an alternative process instead of an ALUC. However, even if a county has no ALUC,
local governments have basic duties to promote compatibility among all land uses, including airports.

Merced County Airport Land Use Commission
The Merced County Airport Land Use Commission is composed of two members representing the cities
within Merced County, two members representing Merced County, two members representing the airports
within the County, and one member representing the general public. The ALUC has the authority to review
public agency decisions regarding new land uses near airports and determine whether actions are contrary to
the best interests of the airport and adjacent areas. If the ALUC determines that the proposed use is harmful,
the determination can only be overruled by a two-thirds vote of the governing body having jurisdictions over
the affected airport.
The Merced County ALUC received funding from the Aeronautics Program to update the County-wide
Comprehensive Land Use Plan (CLUP) in fiscal year 1996/97 and additional funding through fiscal year
2010/11. The “Merced County Airport Land Use Compatibility Plan” was prepared and adopted by the
Airport Land Use Commission in April 1999. The Draft Merced County Land Use Compatibility Plan was
recently updated in September 2011 (Merced County 2011). The Merced County ALUC meets on a “need to”
basis, generally to review airport master plans, to review general plans developed by the cities, and to review
the compatibility of development projects where there is a question of general plan or CLUP consistency.
The basic function of the Merced County Airport Land Use Compatibility Plan is to promote the
compatibility between the airports in Merced County and the land uses that surround them. As adopted by the
ALUC, the plan serves as a tool for use by the commission in fulfilling its duty to review airport and adjacent
land use development proposals. Additionally, the plan sets compatibility criteria applicable to local agencies
in their preparation or amendment of land use plans and ordinances and to landowners in their design of new
development.
The plan is primarily concerned with land uses near the five public use airports in the county: Castle Airport,
Gustine Municipal Airport, Los Banos Municipal Airport, Merced Municipal Airport, and Turlock Municipal
Airport. Except for Castle Airport, the influence area for each of the airports, as shown on the individual
airport compatibility plan maps, extends roughly two to three miles from the airport runways. For Castle
Airport, the influence area stretches approximately four miles from the runway ends in recognition of the
heavy aircraft which the airport is capable of accommodating.
The influence areas of these five airports affect the land use jurisdictions of the following government
entities: the County of Merced, the City of Atwater, the City of Gustine, the City of Los Banos, the City of
Merced, and a portion of Stanislaus County in the case of Turlock Municipal Airport, although the
applicability of the ALUC’s Compatibility Plan to that county differ from its applicability to Merced County
jurisdictions.

Existing Conditions
As mentioned previously, a key ingredient in aviation safety is compatible land use planning around airports.
While promoting compatible land uses around airports is necessary to address safety concerns; it has the
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added advantage of maintaining or expanding airport capabilities, improving delivery of products and
services, and preserving previous investments. Encroachment due to incompatible land use is one of the
greatest threats to increasing the capability and capacity of the county’s aviation system. The aviation system
of Merced County is a vital economic resource to be preserved, maintained, and developed for future
generations.
Safety is a factor in the interaction between airports and nearby land uses in three distinct ways:




Protecting people and property on the ground;
Minimizing injury to aircraft occupants; and
Preventing creation of hazards to flight.

Appropriate airport safety and compatibility policies differ from airport to airport and community to
community. Nevertheless, common objectives and strategies can be identified, as can the factors that should
be considered when setting airport-specific policies.
The following sections describe the types of airport resources in Merced County, discusses land use
compatibility issues to be considered in developing General Plan policies, and the relevance of airport area of
influence maps adopted by the ALUC to land use compatibility and safety policies.

Merced County Airports
There are three types of airports in Merced County: private landing strips for individual property owners
and/or crop dusting use; municipal airports (usually within city limits) for public and commercial use; and
Castle, which is a regional, public facility capable of accommodating cargo, passenger, training, maintenance,
and transit operations, as well as general aviation. The relationship to land use planning is significant due to
incompatibility issues regarding noise and safety.
Aircraft accidents are most prevalent in areas immediately adjacent to airports and primarily occur during
takeoff and landing. The areas of highest impact are at the end of runways due to higher risk for accidents and
higher noise levels during takeoff. With a predominant northerly wind pattern in the county, the areas most
impacted are north of runways, however, under some wind conditions, south takeoffs do occur. The noise
conflicts are greatest from Castle and Merced Airports because they accommodate jet aircraft. Noise issues
are discussed in detail in Noise, Chapter 11, of this document.
The importance of reducing and avoiding conflicts around airports is not only to protect the safety of people
and property, but also to ensure the continued operation and possible expansion of public airports. The
Airport Land Use Commission Plan provides policy for compatible land uses near airports and, in conjunction
with regulations of the Federal Aviation Administration and the Caltrans Division of Aeronautics, clear zones
and safety zones have been established for the five public airports.
Maintenance and improvements of the municipal airports is important for ensuring adequate safety and
maintaining their transportation function. In the Regional Transportation Plan (RTP 2004), MCAG estimates
a funding shortfall of approximately $42 million over the next 20 years.
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Public Airports
Merced County is served by three municipal airports and two regional airports for public use. These airports
are operated by the County of Merced, and the cities of Gustine, Los Banos, Merced, and Turlock. Airport
locations are shown in Figure 10-23. There are also several private airstrips in Merced County. The municipal
airports are primarily utilized for private aircraft. The Merced Airport provides commercial passenger and
freight air services and is the only “regionally significant” airport in the county according to criteria used by
the Civil Aeronautics Board. Castle Airport, which became a civilian facility upon closure of the Castle Air
Force Base in September 1995, is also a regionally significant airport serving private and commercial aviation
functions. The number of general aviation aircraft based at each airport and annual airport operations are
expected to increase due to general population increases and because of spillovers from airports in adjacent
urban areas.
Castle Airport
Castle Airport is a public airport located one mile northeast of the City of Atwater. The airport covers 1,380
acres, has one runway and is mostly used today (2007) for general aviation, flight training, and military
traffic. In June 2011, the Castle Airport Master Plan update was adopted (Merced County 2011a). It is located
on the site of the former Castle Air Force Base, which closed in 1995. It is designated as a regionally
significant and commercially ready airport. The runway length is 11,802 feet and there is more than 342,729
square feet of hangar space available. The parcel provides Merced County one of the longest civilian runways
in the state.
In 2007, there were 86 aircraft based on the field; 66 single engine planes, 11 multi engine planes, 8 turbojet
airplanes, and one helicopter. Aircraft operations average 83,000 flights annually. The updated Compatibility
Plan for Castle Airport anticipates the airport activity will reach approximately 267,000 annual flights by
2035. Eighty-four percent of the flights are single-engine aircraft, five percent are twin engine aircraft, 5
percent are turboprop aircraft, 3 percent are for turbojet – business aircraft, 1 percent are helicopter use, and 2
percent are military.
The conversion of Castle from military to civilian use has greatly changed the character and magnitude of
aviation-related impacts on surrounding land uses. Military aircraft operations produced noise impacts
extending 12 to 15 miles from the runway, including much of the City of Merced. Today, most of the civilian
activity is by light aircraft and the associated noise impact does not extend past the airport boundary.
However, this impact will increase as the facility develops.
Gustine Airport
Gustine Airport is located about 1.5 miles east of the city of Gustine, and is owned and operated by the City.
The Gustine Airport is classified as a basic utility airport, and is primarily used by private aircraft. Gustine
Airport has a 3,200 foot lighted runway, carries 100 octane fuel, and is available on demand 24 hours a day
for non-scheduled flights. Available hanger space is 11,476 square feet.
There are approximately 25 aircraft based at the field, which consist of 20 single engine airplanes, two multiengine plane, two ultralights, and one helicopter. Aircraft operations average 20 flights per day or 7,300
flights annually. As of 2010, the 7,300 annual flights were almost exclusively single-engine aircraft using the
airport as a base for crop dusting. Of these flights 40 percent is local general aviation and 60 percent is
transient general aviation.
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Los Banos Municipal Airport
Located near the western edge of the city of Los Banos, the Los Banos Municipal Airport consists of one
3,800 foot runway. The latest Airport Master Plan was completed in 1995 and covers planned expansion of
the facilities hangers, as well as projected use of the Airport for a period of 20 years (1995 to 2015). Lighting
and automated weather operations facilities have been improved and the improvements were approved by the
FAA in 2006.
There are 20 aircraft based at the field, of which 17 are single-engine, 1 multi-engine, 1 turbojet, and 1
helicopter. Aircraft operations average 44 flights day or 16,000 annually. Of these flights 45 percent is local
general aviation and 55 percent is transient general aviation. Aircraft operations generally occur in a south to
north direction. No departures are allowed over housing areas to the east of the airport. Aerial application
aircraft use the airport but are not allowed to fly loaded into or out of the facility.
The airport is open on a 24-hour basis with automated fuel service available around the clock. Security
fencing surrounds the airport and access is provided to users by an automated gate.
Merced Municipal Airport
The Merced Municipal Airport is located near the intersection of Grogan Way and West Avenue in the City
of Merced. The airport is a basic transport airport providing commercial air service and freight air cargo
service. The Merced Airport and Castle Airport are one of two regionally significant airports in the county
according to criteria used by the Civil Aeronautics Board. Runway length at the Merced Airport is 5,904 feet,
capable of handling turbo jet aircraft. Available hangar space is 56,857 square feet. Currently (2007), Merced
Municipal Airport provides the only air carrier service in the county, although Castle Airport has been
certified by the FAA for passenger traffic.
There are 81 aircraft based at the facility consisting of 75 single-engine planes and six multi-engine airplanes.
Aircraft operations average 53,000 annually. Of these flights 78 percent are local aviation,227 percent are
transient general aviation, with the remainder (three percent) being military (Coast Guard) in nature. No aerial
application/crop dusters are based at the airport, although transient business jets often use the airport. US
Airways Express currently provides commuter service at the airport with daily flights. Ameriflights provides
cargo services under contract to United Parcel Services (UPS).
Turlock Municipal Airport
The Turlock Municipal Airport is owned by the City of Turlock. One 3,000 foot-long runway (30-12) is
located at the airport. Aircraft operations are estimated to be about 28 per day or 10,400 annually. Of these
flights 33 percent is local general aviation and 67 percent is transient general aviation. Fifty-five aircraft are
based at the facility, including 51 single-engine and four twin-engine aircraft. No helicopters, aerial
application, or jet aircraft are based at the facility.

Private Airports
A special airport issue involves private airstrips. In addition to the public use airports, there are eight
privately-owned airfields located within Merced County, some of which allow public use. Private airstrips
are subject to Conditional Use Permit approval in agriculturally zoned areas under the County Zoning Code.
These airstrips generally serve as access to large or remote ranches and/or are used for agricultural related
cropdusting activities. While rural areas pose less conflict to adjacent land uses for these airstrips, safety and
noise impacts still occur, and their location affects other land uses, including power transmission towers and
lines and radio towers, as well as flight patterns of other private and public airports.
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As noted previously, Federal Aviation Administration (FAA) regulations are administered at the State level
by the Caltrans Division of Aeronautics. Although Caltrans does not specifically regulate agricultural airports,
the regulations codified in 14 CFR, Part 137 do generally apply to agricultural aircraft operations. Neither the
FAA nor Caltrans regulate land use adjacent to private airports; however, Part 77 of 14 CFR regulations
requiring FAA agency notification when there is a change in land use that would involve the development of
structures and roadways adjacent to the facility would apply to private airports.
State regulations (contained in the California Code of Regulations, Title 21, Division 2.5, Chapter 2, Article
5, Section 3560) pertain to personal-use airports and contain the following minimum standards: the runway
length and width must be adequate to enable aircraft to operate safely, considering airport location and the
performance data of the most demanding aircraft to utilize the airport; the ends of each runway must be at
least 200 feet from the airport property line; and the distance from the runway centerline to the property line
of another owner must be at least 50 feet. In addition, Article 2, Section 3532 of Chapter 2, presents the
permit requirements for maintaining and using an agricultural airport. These permit requirements include
requirements for both airplanes and helicopters, and include distance requirements for operation of airstrips
within boundaries of K-12 public and private schools.

Land Use Compatibility Policy Considerations
Safety compatibility policies should address both protection of people and property on the ground near
airports and protection of airport airspace from obstructions and other hazards to flight.
Through compatibility plans, local regulations can be developed and implemented to promote land uses that
will not conflict with airport activities. The goals, policies, and implementation measures adopted by the
Merced County General Plan should consider the following land use characteristics in adopting land use
designations for the lands surrounding the county’s airports.

Protecting People and Property on the Ground
Protecting people and property on the ground from the potential consequences of near-airport aircraft
accidents is a fundamental safety objective. To accomplish this, some form of restrictions on land use are
essential. Land use characteristics are the most important factors to consider in developing safety
compatibility criteria. The potential severity of an off-airport aircraft accident is highly dependent upon the
nature of the land use at the accident site. For the purposes of evaluating the relative risks presented by
different land uses, three characteristics are most important:
Intensity of Use. The most direct means of limiting the potential consequences of an off-airport accident is to
limit the intensity of use. Intensity of use is measured in terms of the number of people that the development
can attract per acre.
Residential versus Nonresidential Function. Residential land uses are typically measured in dwelling units
per acre rather than people per acre. Residential uses are also normally afforded a comparatively higher
degree of protection than nonresidential ones.
Sensitive Uses. Certain other types of land uses are also commonly regarded as requiring special protection
from hazards such as potential aircraft accidents. These uses fall into two categories:
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Low Effective Mobility Occupancies. Society normally seeks a high degree of protection for certain
groups of people because of their inability—either from inexperience or physical limitations—to
move out of harm’s way. Among the types of land uses which are regarded as particularly risk
sensitive are elementary and secondary schools, day care centers, hospitals, and nursing homes.
Hazardous Materials. Functions, such as above ground storage of large quantities of flammable
materials or other hazardous substances which could substantially contribute to the severity of an
aircraft accident if they were to be involved in one.

Minimizing Injury to Aircraft Occupants
The primary form of land use control intended to minimize the severity of injury to aircraft occupants is to
retain some amount of useful open land in the vicinity of airports. This provides pilots in certain mishap
situations with some choice as to where to attempt a much safer emergency landing. This concept is largely
limited to airports that serve small aircraft.

Preventing Creation of Hazards to Flight
Unlike land use characteristics, which can only affect the consequences of an aircraft accident (for better or
worse), hazards to flight can be the cause of an accident. Hazards to flight fall into three basic categories:




Obstructions to the airspace required for flight to, from, and around an airport;
Wildlife hazards; and
Other forms of interference with safe flight, navigation, or communication.

Compatibility Criteria Tables And Maps
To effectively manage safety issues it is necessary to relate safety and compatibility considerations to the
airport environs both geographically and for various categories of land uses. This is done by means of a
compatibility criteria table or tables combined with one or more compatibility zone maps.
Compatibility criteria tables provide the measures by which the characteristics of land use categories can be
evaluated for compatibility with the airport impacts identified for various portions of the airport environs.
The Merced County Airport Land Use Commission (ALUC) has adopted a Land Use Compatibility Table for
the County’s airports. Table 10-5 outlines the criteria as adopted by the ALUC in their 1999 Comprehensive
Land Use Plan. The ALUC is in the process (2007) of updating the Airport Land Use Compatibility Plan for
Castle Airport using Caltrans’ 2002 Airport Land Use Planning Handbook, which revises compatibility
criteria.
Compatibility maps show where the various criteria geographically apply within the airport vicinity.
Generally, the maps divide the airport environs into a series of zones in which a progressively greater degree
of land use restrictions apply the closer the zone is to the airport. The compatibility maps adopted by the
ALUC in their 1999 Comprehensive Land Use Plan are shown in Figures 10-24 to 10-28. The Merced
County General Plan is required to be consistent, to the greatest extent possible, with the policies adopted by
the ALUC and reflected in the Land Use Compatibility table and maps.
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TABLE 10-5
Primary Compatibility Criteria, Merced County Airport Land Use Compatibility Plan, April 1999

Zone

A

Location

Runway
Protection
Zone or within
Building.
Restriction
Line

Maximum Densities
Other
Residential
Uses
(du/ac)
(people/
ac)
0

10

Additional Criteria
Required
Open
Land
All Remaining

Other Development
Conditions

Prohibited Uses
All structures except ones
with location set by
aeronautical function

Aviation easement dedication

Assemblages of people
Objects exceeding FAR
Part 77 height limits
Above ground bulk
storage of hazardous
materials
Hazards to flight

B1

Approach/Dep
arture Zone
and Adjacent
to Runway

0.2 (5-acre
parcel)

25

30%

Children’s schools, day
care centers, libraries
Hospitals, nursing homes

Locate structures maximum
distance from extended
runway centerline

Highly noise-sensitive
uses (e.g., outdoor
theaters)

Minimum NLR of 25 cB in
residential and office
buildings

Above ground bulk
storage of hazardous
materials

Airspace review required for
all objects
Navigation easement
dedication

Hazards to flight
B2

Extended
Approach /
Departure
Zone

1.0 (1-acre
parcel)

50

30%

Same as in Zone B1

Locate structures maximum
distance from extended
runway centerline
Minimum NLR of 20 dB in
residences (including mobile
homes) and office buildings
Airspace review required for
objects > 70 feet tall
Deed notice required

C

Common
Traffic Pattern

8.0

100

15%

Children’s schools, day
care centers, libraries
Hospitals, nursing homes

Deed notice required
Airspace review required for
objects > 70 feet tall

Hazards to flight
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TABLE 10-5
Primary Compatibility Criteria, Merced County Airport Land Use Compatibility Plan, April 1999

Zone

D

Location

Other Airport
Environs

Maximum Densities
Other
Residential
Uses
(du/ac)
(people/
ac)
No Limit

No Limit

Additional Criteria
Required
Open
Land
No
Requirement

Prohibited Uses
Hazards to flight

Other Development
Conditions
Airspace review required for
objects > 150 feet tall

Source: Merced County Airport Land Use Compatibility Plan, April 1999
[NOTE: County is in the process of updating the ALUCP for Castle Airport using the 2002 Caltrans Handbook. This data will be
added when it becomes available.]
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Airport Locations
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Figure 10-24
Compatibility Map, Castle Airport
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Figure 10-26
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Figure 10-27
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Figure 10-28
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10.7 Major Findings
The following provides a summary of the major findings for this chapter.

Geologic and Seismic Hazards





The risk of land surface subsidence is very low due to the absence of subsurface rock mining in the
county, although areas of subsidence associated with groundwater withdrawal are present.
Due to the distance from populated or developed areas of the county of faults adjacent to the county
along the east and western county lines, the seismic hazards are low.
Potential failure of dam/levee sites during heavy rainfall events is an increasing concern requiring ongoing evaluation.
Due to the lack of near surface metamorphic rocks, health risks associated with exposure to naturally
occurring asbestos are low.

Flood Hazards











A long history of Federal, State, and local agency cooperation on regional and local flood
management systems has been critical to the economic growth and prosperity in the Merced County
region.
The complex network of water supply and drainage conveyance features requires coordinated
operations by several agencies to best serve flood management purposes, but is inadequate to
eliminate flood risks.
Despite the regional and local flood control systems, large areas of Merced County are subject to
inundation during floods, with approximately 380,010 acres in the FEMA floodplain.
The low-lying topography of Merced County, network of levees, along with road and railroad
embankments, all tend to impede the flow of floodwater once it escapes channels. This
produces/worsens flooding locally. Pressures for urban growth will increase the challenges to
manage flood hydrology effectively and to preserve existing floodplain areas for water storage. Strict
enforcement of FEMA and State floodplain management policies is needed to prevent worsening of
flood hazards.
Storm drainage standards to prevent increased peak flows from new development must be strictly
enforced, given the limitations of the existing flood protection system and constraints on additional
system-wide improvements.
Numerous regional and local dams that provide water supply, hydroelectric, and flood protection
functions are also a source of low-probability, but large area inundation in the event of dam failure.
Merced County emergency management and response plans need to consider potential dam failure
inundation.

Wildland Fire Hazards






A lack of funding is the main obstacle to improving fire protection.
Wildland fire hazards exist across the county but are most prevalent and potentially destructive in
rural foothill areas, specifically along State Route 152 near San Luis Reservoir, where fuels exist and
water resources are scarce.
CAL FIRE is responsible for protecting the majority of wildland areas prone to fire hazards.
There are no Community Wildfire Protection Plans prepared for communities in Merced County.
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Merced County’s large tracts of range and wildland pose a major fire threat.

Human Made Hazards




Merced County has an aggressive program of tracking and inspecting hazardous waste and other
human caused impacts to the environment and public health. Federal, State and Local regulations
mandate cooperative programs. The tracking system includes the collection of data related
underground storage tanks, environmental release sites and landfills. Over 150 leaky underground
fuel tanks (LUFT) sites have been tracked and recorded by the County inspection program with
assistance from the State.
Relative impacts from human-made hazards are considered low due to the low populations in affected
areas, and the relatively low density of hazardous sites and activities. However, field agriculture and
agricultural processing sites, including dairies and cheese manufacturing plants, have been
responsible for elevated salts and nitrates in surface water and ground water.

Airport Safety






A key ingredient in aviation safety is compatible land use planning around airports.
Encroachment due to incompatible land use is one of the greatest threats to increasing the capability
and capacity of the County’s aviation system.
Merced County General Plan airport safety policies should address both protection of people and
property on the ground near airports, and protection of airport airspace from obstructions and other
hazards to flight.
The safety policies set forth in the Merced County Airport Land Use Commission’s (ALUC)
Comprehensive Land Use Plan (CLUP) should be incorporated into the Merced County General Plan
to the greatest extent possible to achieve compatibility.
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