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CHAPTER 7 

SAFETY 

7.1 INTRODUCTION 

In planning for development, there are a wide range of environmental hazards to be considered. Some of 

these hazards are man-made, and some are due to natural environmental factors. Much of the risk 

associated with environmental hazards can often be greatly reduced, or even eliminated, through 

locational decisions.strategic land use planning. Where development must occur in a potentially 

hazardous area, the use of mitigation measures can reduce risks to life and property. This chapter 

inventories and assesses the various environmental hazards in Madera County, including seismic and 

geologic, flood, firedam failure, wildfire and urban fires, climate change, aircraft crash, and hazardous 

waste hazardsmaterials incidents. 

7.2 SEISMIC AND GEOLOGIC HAZARDS 

Government Code Section 65302 discusses the significant issues that a General Plan must address in its 

Safety Element. Among those issues are the potential for seismically-inducedseismically induced surface 

rupture, ground shaking, ground failure, tsunami, seiche, slope instability, and subsidence. Seismic and 

geologic hazards must be considered in determining design and building standards, and the location of 

future development, in order toto minimize or mitigate the risk of injury, death, and property damage 

which could result from natural and man-made hazards. 

Madera County is divided into two major physiographic and geologic provinces: the Sierra Nevada Range 

in the northeastern portion of the county and the Central Valley in the central and western parts of the 

county. The Sierra Nevada physiographic province in the northeastern portion of the county is underlain 

by metamorphic and igneous rock. It consists mainly of homogenous types of granitic rocks, with several 

islands of older metamorphic rock. The central and western parts of the county are part of the Central 

Valley province, underlain by marine and non-marine sedimentary rocks. It is basically a flat, alluvial plain, 

with soil consisting of material shed by the uplifting of the mountains, as well as San Joaquin River alluvium 

in the western valley. Consolidated alluvium occurs at depths of 500 feet near the city of Madera, to 

approximately 20,000 feet in the western county. 

The foothill area of the county is essentially a transition zone, containing old alluvial soils that have been 

dissected by the west-flowing rivers and streams which carry runoff from the Sierra Nevadas. This gently 

rolling topography is broken in many areas by outcroppings of bedrock. Soils here are generally quite 

dense and compact. 

SEISMICITY 

Seismicity varies greatly between the two major geologic provinces represented in Madera County. The 

Central Valley is an area of relatively low tectonic activity bordered by mountain ranges on either side. 

The Sierra Nevadas, partly within Madera County, are the result of movement of tectonic plates which 
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resulted in the creation of the mountain range. The Coast Ranges on the west side of the Central Valley 

are also a result of these forces, and continued movement of Pacific and North American tectonic plates 

continues to elevate the ranges. Most of the seismic hazards events in Madera County result from 

movement along faults associated with the creation these Sierra Nevada and Coast rRanges. 

Earthquakes are typically measured in terms of magnitude and intensity. The most commonly known 

measurement is the Richter Scale, a logarithmic scale which measures the strength of a quake. The 

Mercalli Scale is used to measure the intensity of a quake at a given location. The Modified Mercalli Scale 

is a function of the following factors: 

The magnitude and location of the epicenter of the quake; 

The geologic characteristics of an area; 

The groundwater characteristics of an area; 

The duration and character of the ground motion; 

The structural characteristics of a building. 

Table 7-1Table 1 describes the effects of the 12 levels of the Mercalli Scale. 

FAULTS 

Faults are fractures in the EarthΩs crust that occur when rocks are strained beyond their limit and break. 

According to the United States Geological Survey (USGS), active faults are those that have shown evidence 

of recent movement. The recency of seismic activity is measured in geologic terms. Geologically recent is 

within the last two million years (the Quaternary period). All faults believed to have been active during 

Quaternary time are considered άpotentially active.έ Those which have exhibited activity within the last 

10,000 years are considered άactive.έ According to the California Geological Survey (CGS) there are no 

active or potentially active faults of major historic significance within Madera County. The county does 

not lie within any Alquist-Priolo Special Studies Zones for surface faulting or fault creep. However, there 

are two significant faults within the larger region that have been, and will continue to be, the principal 

sources of potential seismic activity within Madera County. Faults within Madera County are depicted in 

Figure 1, below. 

San Andreas Fault 

The San Andreas Fault lies to the west of Madera County, approximately 45 miles from the county line. This 

fault has a long history of activity, andactivity and is thus the primary concern in determining seismic activity 

within the county. Activity along the fault varies along its span from the Gulf of California to Cape 

Mendocino. TABLE 7-1 

MODIFIED MERCALLI SCALE OF EARTHQUAKE INTENSITY 

The western tip of Madera County lies within the άCentral California Active Area,έ where large numbers 

of earthquakes have originated. 
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Table 1 Modified Mercalli Scale of Earthquake Intensity 

Scale Effects Scale Effects 

l. Earthquake shaking not felt. VUI. Difficult to stand. Shaking noticed by auto drivers, waves on ponds. Small slides 
and cave-ins along sand or gravel banks. Stucco and some masonry walls fall. 
Chimneys, factory stacks, towers, elevated tanks twist or fall. 

n. Shaking felt by those at rest IX. General fright. People thrown to the ground. Steering of autos affected. Branches 
broken from trees. General damage to foundations and frame structures. 
Reservoirs seriously damaged. Underground pipes broken. 

m. Felt by most people indoors; some can estimate duration of 
shaking. 

X. General panic. Conspicuous cracks in ground. Most masonry and frame structures 
destroyed along with their foundations. Some well-built wooden structures and 
bridges are destroyed. Serious damage to dams, dikes, and embankments. 
Railroads bent slightly. 

IV. Felt by most people indoors. Hanging objects swing, windows 
and doors rattle, wooden walls and frames creak. 

XI. General panic. Large landslides. Water thrown out of banks of canals, rivers, lakes, 
etc. Sand and mud shifted horizontally on beaches and flatland. General 
destruction of buildings. Underground pipelines completely out of service. 
Railroads bent greatly. 

V. Felt by everyone indoors; many estimate duration of shaking. 
Standing autos rock. Crockery clashes, dishes rattle, and glasses 
clink. Doors close, open, or swing. 

XH. General panic. Damage nearly total, the ultimate catastrophe. Large rock masses 
displaced. Lines of sight and level distorted. Objects thrown into air. 

VI. Felt by everyone indoors and most people outdoors. Many now 
estimate not only the duration of the shaking, but also its 
direction and have no doubt as to its cause. Sleepers awaken. 
Liquids disturbed, some spilled. Small unstable objects 
displaced. Weak plaster and weak materials crack. 

  

VII. Many are frightened and run outdoors. People walk unsteadily. 
Pictures thrown off walls, books off shelves. Dishes or glasses 
broken. Weak chimneys break at roofline. Plaster, loose bricks, 
unbraced parapets fall. Concrete irrigation ditches damaged. 
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Faults are an indications of past seismic activity. It is assumed that those which have been active most 

recently are the most likely to be active in the future."potentially active." Those which have exhibited 

activity within the last 10,000 years are considered "active." According to the State Division of Mines and 

Geology (DMG), there are no active or potentially active faults of major historic significance within Madera 

County; as a result, the county does not lie within any Alquist-Priolo Special Studies Zone for surface 

faulting or fault creep.The western tip of Madera County lies within the "Central California Active Area," 

where large numbers of earthquakes have originated. 

Owens Valley Fault Group 

The Owens Valley Fault Group is a complex system containing both active and potentially active faults, on 

the eastern base of the Sierra Nevada Range. The group is located approximately 80 miles east of the 

Madera County line, in Inyo County. This system has historically been the source of seismic activity within 

Madera County. 

Other Active and Potentially Active Faults 

Other active faults within the county have been identified during various environmental assessments. The 

Draft Environmental Impact Report for the new state prison project near Fairmead identified faults within 

a 100-mile radius of the project site. Since Fairmead is centrally located along Highway 99 within the 

county, this information provides a good indicator of the potential seismic activity which might be felt 

within Madera County. Fifteen active faults (including the San Andreas and Owens Valley systems) were 

identified in the Preliminary Geotechnical Investigation for the Fairmead state prison project. The Parker 

Lake, Hartley Springs, Hilton Creek, and Mono Valley Faults Four of the faults lie along the eastern portion 

of the Sierra Nevada Range, approximately 75 miles to the northeast of Fairmead. These are the Parker 

Lake, Hartley Springs, Hilton Creek, and Mono Valley Faults. The remaining faults are in the western 

portion of the San Joaquin Valley, as well as and within the Coast Range, approximately 47 miles west of 

Fairmead. Most of the remaining 11 faults are άassociated with the San Andreas, Calaveras, Hayward, and 

Rinconada Fault Systems that collectively form the tectonic plate boundaryέ of the Central Valley (Draft 

EIR, California State Prison II, Madera County, Appendix D-D, 1991).  

In addition, tThe Clovis fault, although there is no historic evidence of its activity, is considered to be active 

within quaternary time (within the past two million years), and is thus classified as is a άpotentially active.έ 

fault This fault lies approximately six miles south of the Madera County line, in Fresno County. Activity 

along this fault could potentially generate more seismic activity in Madera County than the San Andreas 

or Owens Valley fault systems. In particular, a strong earthquake on the Clovis fault could affect southern 

Madera County. However, because of the lack of historic activity along the Clovis fault, there is inadequate 

evidence for assessing maximum earthquake impacts. 

MAXIMUM EARTHQUAKES 

Table 7-2Table 2 lists the faults within 100 miles of Fairmead (centrally located within the county), the 

length of the fault, its slip rate, intervals of earthquake activity, and the maximum credible and maximum 

probable earthquake which might occur. "άMaximum probable magnitude"έ is the most likely magnitude 
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earthquake to occur along a particular fault within the next 100 years. The table lists the magnitude of the 

earthquake and the intensity as would be felt in Fairmead. It should be noted that the intensity in Madera 

County would vary depending on the location in the county, and could be higher or lower than in Fairmead, 

depending on the distance from the fault and local geologic conditions. 
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Table 2 Maximum Probable Earthquake Event in Fairmead Area 

Fault or Fault System 

Distance and Direction 
from Fairmead Area 

(miles) 
Fault Length 

(miles) 
Slip Rate 

(mm/year) 
Recurrence Interval 

(years) 

Maximum 
Credible Magnitude 

and Intensity 

Maximum 
Probable Magnitude and 

Intensity 

(M) (MM) (M) (MM) 

Calaveras 71, NW 19 7.0 150 7.00 V 6.50 V 

Greenville 73, NW 17 0.7 3,585 7.00 V 5.25 IV 

Hartley Springs 75, NE 10 0.2 8,424 6.75 V 4.75 III 

Hayward 81, NW 31 4.0 556 7.00 V 6.75 IV 

Hilton Creek Region 81, NE 10 2.0 554 7.00 V 6.50 IV 

Los Positas 91, NW 8 1.6 872 6.50 IV 4.50 III 

Mono Valley 81, NE 18 7.5 557 7.00 V 6.50 IV 

Ortigalita 47, SW 13 0.04 10,000 6.75 VI 4.50 IV 

Parker Lake 72, NE 21 0.5 3,083 6.75 V 5.75 III 

Rinconada 84, SW 75 2.4 140 7.00 V 6.00 IV 

San Andreas (Creep) 67, SW 22 34 140 7.00 VI 6.00 IV 

San Andreas (Mojave) 95, SW 202 34 345 8.50 VI 8.25 V 

San Andreas (North) 84, W 52 34 228 8.50 VI 7.50 V 

San Juan 98, W 40 N/A N/A 7.25 IV 6.25 III 

Sargent 76, W 24 1.0 N/A 7.00 V 5.75 IV 

Maximum Credible Magnitude and Intensity 

Maximum Probable Magnitude and Intensity 

M = magnitude, as measured by the Richter scale 

MM = intensity, as measured by the Modified Mercalli scale (see Table 1) 

NA = not available 

Source: Draft Environmental Impact Report for the California State Prison Madera County II (Appendix D-II), prepared for State of California Department of Corrections, prepared 

by Michael Brandman Associates, March 1991. 
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The Federal Emergency Management Agency (FEMA) prepared a report in 1991 (Building Seismic Safety 

Council, 2020 (NEHRP Recommended Provisions for the Development of Seismic Regulations for New 

Buildings'Ω, FEMA Report 222P-2082-1) prepared seismic zonation maps for Madera County. These maps 

utilize probabilistic seismic hazard mapping techniques and consider the effects of earthquakes east of the 

county (along the San Andreas fault), and earthquakes east of the county (in the Mammoth - Long Valley 

Caldera area). The maps indicated that populated areas (San Joaquin Valley area) of Madera County could 

be subject to seismic shaking of : 

a maximum 0.3 second spectral response acceleration of ~ 0.4g, with a 90 percent probability of 

non¬-exceedence in 250 years 

a maximum 1.0 second spectral response acceleration of » 0.15g to 20g, with a 90 percent probability 

of non-exceedence in 250 years. 

GROUNDSHAKING 

Groundshaking is the primary seismic hazard in Madera County., because of the countyΩs seismic setting 

and its record of historical activity. Thus, emphasis was given to the analysis of expected levels of 

groundshakingGroundshaking, which is directly related to the magnitude of a quakean earthquake and 

the distance from a quake'san earthquakeΩs epicenter. Magnitude is a measure of the amount of energy 

released in an earthquake, with greater magnitudes causing greater amounts of groundshaking for longer 

periods of time and in a large area. Groundshaking intensity, which is often a more useful measure of 

earthquake effects than magnitude, is a qualitative measure of the effects felt by people. 

The valley portion of Madera County is located on alluvium deposits, which tend to experience greater 

groundshaking intensities than areas located on hard rock. Therefore, structures located in the valley will 

tendare likely to suffer greater damage from groundshaking than those located in the foothill and 

mountain areas. However, there are alluvium valleys and weathered or decomposed zones scattered 

throughout the mountainous portion of the county which could also experience stronger intensities than 

the surrounding solid rock areas. The geological characteristics of an area can thus be a greater hazard 

than its distance to the epicenter of the quake. 

The Five County Seismic Safety Element was prepared in 1974 by the Tulare County Council of 

Governments for the counties of Fresno, Kings, Tulare, Madera, and Mariposa as technical background on 

seismic safety for the region. The study divides the region into various microzones, which are based on an 

engineering model that utilizes data on subsurface geology, distance to faults, and historical earthquakes. 

The area west of the Madera Canal is located in Zone VI. Assuming the maximum probable earthquake of 

magnitude 8-8.5 on the San Andreas fault, άrelatively low levels of shaking should be expected in the 

eastern and central parts of the valley.έ The eastern portion of the county is composed of four άSierran 

Zones,έ the boundaries of which are determined by the predicted effects of the maximum probable 

earthquake on the Owens Valley fault. Since theconsists of mountains are underlain primarily by granitic 

rock, , these zoneswhich tends to experience very low levels of near-surface amplification, or 

groundshaking. However, most of the people living in these zones areas do not live on the hard rock; 

instead, they tend to live in alluvial valleys, or the weathered and decomposed zones in the meadows or 
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foothills. These areas will experience stronger groundshaking intensities. Characteristics within the 

microzones vary greatly; thus groundshaking potential in the Sierran zones is better analyzed on a site by 

site basis. 

Older buildings constructed before building codes were in effect, and even newer buildings constructed 

or before earthquake resistance provisions were included in the current building codes, are the most likely 

to suffer damage in an earthquake. Most of Madera County'Ωs buildings are one or two stories high and 

are of wood frame construction, which is considered the most structurally resistant to earthquake damage.  

Older masonry buildings without earthquake-resistant reinforcement are the most susceptible to the sort 

of structural failure which causes the greatestthat can result in the loss of lives. In addition, sThe 

susceptibility of a structure to damage from earthquake groundshaking is also related to the foundation 

material underlying the structure. A foundation of rock or very firm material intensifies short period 

motions, which affect the low, rigid buildings more than tall, flexible ones. A deep layer of water-logged 

soft alluvium may cushion low, rigid buildings, but accentuate the motion in tall buildings. The amplified 

motion resulting from softer alluvium soils can amplify motion during an earthquake, potentially leading 

to also severely damage of older masonry buildings.  

Other potentially dangerous conditions include building projections which are not firmly anchored, such 

as parapets and cornices. These projections could collapse during periods of strong and/or sustained 

groundshaking. 

Fire is often a major form of damage resulting from groundshaking effects. Ninety percent of the 

destruction in the 1906 San Francisco earthquake was caused by fire. This devastation resulted largely 

from the great number of buildings constructed of combustible materials, dSeismic events could damage 

to much of the city'ΩsŎƻǳƴǘȅΩǎ fire fightingfirefighting facilities or , and the rupture of water mains, which 

could significantly reduce firefighting capabilities. 

LIQUEFACTION 

Liquefaction is a process whereby soil temporarily is temporarily transformed to a fluid formbehaves like 

a liquid during intense and prolonged ground shaking. Areas most prone to liquefaction are those which 

are composed of sand or loose sediment with a lot of water in it, including in areaswater-saturated 

(specifically where the water table is less than 30 feet below the surface),) and consist of relatively uniform 

sands that are of loose to medium density. Of particular concern in terms of developed and developing 

areas are fill areas that have been poorly consolidated. Although there are areas of Madera County where 

the water table is at 30 feet or less below the surface, soil types in the area are not conducive to 

liquefaction because they are either too coarse in texture or too high in clay content. Hazard risk due to 

liquefaction is low throughout most of Madera County.In other words, the soil types mitigate against the 

potential for liquefaction. 

LANDSLIDES 

A landslide is the movement of a mass of earth, rock, or debris down a slope. Landslides can be triggered 

by natural or manmade changes to the environmental landscape, including earthquakes, storms, fires, 
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and human induced modification of land. Areas of fracturing and steep slopes with inadequate ground 

cover in the foothill and mountain areas are prone to landsliding. There are many such areas in the 

metamorphic rocks of the Sierras. There is no risk of large landslides in the valley area of the county, since 

it is essentially flat and topographically featureless. There is, however, potential for small slides and 

slumping along the steep banks of rivers and creeks.Landslide susceptibility is influenced by slope, 

geologic and soil conditions, vegetation, and climatic conditions.  

The Five County Seismic Safety Element identified four "risk categories." Areas of "no risk" are mainly 

flatlands, valley bottoms, and "areas of minimal topographic relief." "Low risk" areas consist of "hillside 

and mountainous terrain of competent igneous and metamorphic rocks and sedimentary rocks with 

favorable bedding and composition." This is a relatively stable category that includes much of the Sierras. 

The "moderate risk" zone "includes dip slopes (natural slopes parallel to bedding in sedimentary rocks), 

complexly folded metamorphic rocks, and zones of fractured rock." The "high risk" zone includes several 

areas of the Sierras which consist of weak, landslide-prone rock and existing landslides. Figure 7-1Figure 

2Figure 1 shows these areas the location of critical facilities relative to landslide risk in Madera County. In 

summary, landslide Landslide hazards within the county are confined toconcentrated in the foothills and 

mountainous terrain, and the steep banks of the rivers which pass through the valley floor. Areas of 

moderate and high landslide susceptibility are concentrated in the eastern, mountainous part of the 

county. These areas are also at higher risk from large landslides, especially areas consisting of weak, 

landslide-prone rock, with previous history of landslide events. In contrast western and central parts of 

the county have low to no risk of landslides as these areas are primarily flat and topographically 

featureless. Western and central areas are susceptible to small landslides and slumping along the steep 

banks of rivers and creeks. Critical facilities are located throughout existing county communities, with a 

high concentration in the Ccity of Madera. Critical facilities in areas of moderate to high landslide 

susceptibility include schools, hospitals/medical facilities, and police and fire stations located in eastern 

Madera County. 

SEICHE 

A seiche is a seismically-induced wave in a reservoir, lake, or harbor. Seiches have the potential to damage 

shoreline structures, dams, and levees. Seiches are not a great concern in Madera County because, 

because  the largest recorded seismically-induced wave heights were 1.2 feet according to the Five County 

Seismic Safety Element'., Tthis is lower than those that have been induced by wind. In addition, the effects 

from a seiche would be similar to the flood hazard for a particular area, and the risk of occurrence is 

perceived as being considerably less than the risk of flooding. 

SUBSIDENCE 

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdrawal of 

ground water, or oil and gas. Soils that are particularly subject to such compression include those with 

high silt or clay content. Subsidence caused by ground water withdrawal presents a more serious 

problem, since it generally affects large areas. Oil and gas withdrawal, on the other hand, tends to affect 

smaller, localized areas. Some areas of the San Joaquin Valley have experienced substantial amounts of 

subsidence, in excess of 20 feet over the past 50 years. The San Joaquin Valley is one of the most 
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productive agricultural regions in the nation and reduced surface water availability has led to an 

increased reliance on groundwater. The Madera and Chowchilla Subbasins are critically overdrafted 

caused by over pumping which in turn has caused groundwater levels to decline and resulted in 

substantial amounts of subsidence. Subsidence is most prevalent in western Madera County, particularly 

in the Chowchilla Subbasin in northwestern Madera County, and is occurring at a rate of between one to 

five inches per year. Land subsidence can cause compaction of the aquifer system and can result in 

permanent loss of groundwater storage capacity. The rate of future land subsidence is 

uncertain,uncertain; however, Groundwater Sustainability Plans for the Chowchilla and Madera 

Subbasins outline monitoring and management strategies to address future subsidence. 

 However, the valley areas of Madera County have not experienced this problem. The nearest subsidence 

problems lie to the west of Madera County, in Fresno County. Because there is no high-water table in 

Madera County, the risk of subsidence is considered to be very low. 

VOLCANIC HAZARDS 

The nearest volcanoes to Madera County lie in Mono County, in the Mammoth Lakes/Long Valley area, to 

the northeast of Madera County. The Long Valley volcanic region consists of four separate volcanic 

systems and is considered an active volcanic region. The four volcanic systems are the Long Valley Caldera, 

Mammoth Mountain, Mono Craters, and Mono Lake volcanic field. The most serious effect on Madera 

Countyrecent volcanic activity in the Long Valley volcanic region produced Mono Craters, which erupted 

about 680 years ago, and the Mono Lake volcanic field to the north, which was last active about 300 years 

ago.1 Part of Madera County is located within the Long Valley volcanic region hazard zone. However, the 

likelihood of an eruption in the Mammoth Lakes area, according to the DMG, would Long Valley volcanic 

region is less than one percent in any given year. A future volcanic eruption is likely to be ash deposition. 

Such an occurrence is highly unlikely, for two reasons. First, ash deposition in the county would be 

dependent upon an improbable northeast wind configuration. Second, and most importantly, although 

some of these volcanoes were active as recently as 800 years ago, they are generally not considered by 

geologists to be active. In small, similar to previous volcanic activity in this region over the past 5,000 years. 

However, the State Hazard Mitigation Plan does consider Madera County at risk from eruption or ash from 

volcanic activity in the Long Valley volcanic region.  

decade, however, there has been renewed interest in the area by geologists, as a result of new patterns 

 

 
1 United States Geological Survey. 2019. CaliforniaΩs Exposure to Volcanic Hazards. https://www.usgs.gov/publications/californias-exposure-
volcanic-hazards 
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Figure 1 Earthquake Faults 
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Figure 2  High Landslide Susceptibility and Critical Facilities 
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7.3 FLOOD HAZARDS 

Flooding is one of earthquakes and upliftingthe primary natural hazards of the earth's crust;concern in 

Madera County, particularly within western areas of the county which has . Western Madera County 

has a location and topography that is naturally subject to flooding. The mostly levelflat topography 

of much of the valley floor contributes to flooding problems, becauseas once water rises above (or 

flows around) that overflows streambanks or levees , it was hypothesized by some that the area 

maycan be entering a new period of activity. A volcanic eruption during the winter could result in snow 

melt and lead to flooding. 

The State has formulated a contingency plan, Plan Caldera, designed to protect the public in the event of 

an earthquake in the Long Valley area. Madera County's Multi-Hazard Functional Plan incorporates the 

provisions of the Caldera Plan. 

1.1 7.2 FLOOD HAZARDS 

INTRODUCTION 

Partsspread out over very large areas. In addition, parts of Madera County are located in the floodplains 

of reservoirs and the natural floodplains andof basins, rivers, streams, canals, and sloughs and reservoirs.. 

These areas are susceptible to flooding that can ultimately threaten life, safety, and property. This section 

describes the flood hazards, flood protection facilities, floodplain regulations, and related management 

and response within the county. The physical risks associated with potential flooding from both regional 

and local sources and regulatory requirements for floodplain management are important aspects of future 

decisions throughout the county, and will guide the local and community- level emergency response 

needs. 

REGULATORY SETTING 

Flood hazard assessment, designation, and related land use management guidelines include Federal, State 

and local requirements. Key agencies, legislation, and regulations affecting flood hazards in Madera 

County are summarized below. 

Federal Regulations 

U.S. Army Corps of Engineers. USACE has nationwide responsibility for flood management.Laws and 

regulations related to USACE functions are described below. 

Flood Control Acts. The following Flood Control Acts have been enacted which affect Madera Count 

The areas of minimal flood hazard, which are the areas outside the SFHA and higher than the elevation 

of the 0.2-percent-annual-chance flood, are labeled Zone C or Zone X (unshaded). The 100-year flood 

is the national minimum standard to which communities regulate their floodplains through the 

National Flood Insurance Program. 
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Flood Insurance Reform Act of 2012 (Biggert-Waters Act). In 2012, Congress passed the Biggert-

Waters Act, which calls on FEMA to make a number of changes to the way the NFIP is run. The 

legislation requires the NFIP to raise flood insurance rates to reflect true risk, make the program 

more financially stable, and change how FIRM updates impact policyholders. The changes will mean 

premium rate increases for policyholders over time. 

National Flood Insurance Program (NFIP). The NFIP is a program created by the Congress of the 

United States in 1968 through the National Flood Insurance Act of 1968. The programIn January 2014, 

the United States Senate passed the Homeowner Flood Insurance Affordability Act of 2014. That bill 

delayed the increases in flood insurance premiums that were part of the Biggert-Waters Flood 

Insurance Reform Act of 2012. 

STATE 

California Department of Water Resources. DWR was created after severe flooding occurred across 

Northern California in December 1955. DWR established the Division of Flood Management in 

November 1977, although flood forecasting and flood operations were integral functions of DWR and 

its predecessor agencies (e.g., Department of Public Works) for about a century. Today, the functions 

of statewide flood forecasting, flood operations, and other key flood emergency response activities 

are the primary missions of the Division's Hydrology and Flood Operations Office. As mandated by 

the California Water Code, DWR has responsibility for the supervision of dams and reservoirs, which 

is delegated to the Division of Safety of Dams. 

5²wΩǎ 5ƛǾƛǎƛƻƴ ƻŦ CƭƻƻŘ aŀƴŀƎŜƳŜƴǘΣ ǘƘǊƻǳƎƘ ƛǘǎ /ŜƴǘǊŀƭ ±ŀƭƭŜȅ CƭƻƻŘ tƭŀƴƴƛƴƎ hŦŦƛŎŜΣ ŀƴŘ ǘƘŜ 

CƭƻƻŘ{!C9 tǊƻƎǊŀƳ aŀƴŀƎŜƳŜƴǘ hŦŦƛŎŜ ŀǊŜ ŎŀǊǊȅƛƴƎ ƻǳǘ ǘƘŜ ǿƻǊƪ ƻŦ ǘƘŜ ŀƎŜƴŎȅΩǎ CƭƻƻŘ{!C9 

California Program, which partners with local, regional, State, Tribal, and federal officials in creating 

sustainable, integrated flood management and emergency response systems throughout California. 

Flood control legislation of 2007 and 2008 directed DWR to prepare a flood control system status 

report for the State Plan of Flood Control (SPFC) and California Valley Flood Protection Plan (CVFPP). 

Central Valley Flood Protection Board (CVFPB). The CVFPB was authorized by Sections 8520ς9110 of 

the California Water Code and established in 1911. To carry out the primary State interest described 

in Section 8532 of the California Water Code, the CVFPB may do any of the following: 

(a) Acquire either within or outside the boundaries of the drainage district, by purchase, condemnation or 

by other lawful means in the name of the drainage district, all lands, rights-of-way, easements, property 

or material necessary or requisite for the purpose of bypasses, weirs, cuts, canals, sumps, levees, 

overflow channels and basins, reservoirs and other flood control works, and other necessary purposes, 

including drainage purposes. 

(b) Construct, clear, and maintain bypasses, levees, canals, sumps, overflow channels and basins, reservoirs 

and other flood control works. 

(c) Construct, maintain, and operate ditches, canals, pumping plants, and other drainage works. 

(d) Make contracts in the name of the drainage district to indemnify or compensate any owner of land or 



 

17 

other property for any injury or damage caused by the exercise of the powers conferred by this division, 

or arising out of the use, taking, or damage of any property for any of the purposes of this division. 

(e) Collaborate with State and federal agencies, if appropriate, regarding multi objective flood management 

strategies that incorporate agricultural conservation, ecosystem protection and restoration, or 

recreational components. 

California Central Valley Flood Protection Act of 2008. In 2007, the California Legislature passed a 

package of flood bills (AB 162, AB 70, AB 5, AB 156, SB 5, and SB 17), which included a requirement 

to prepare a Central Valley Flood Protection Plan (CVFPP). Additional requirements for the CVFPP 

were added in the California Central Valley Flood Protection Act of 2008 (Senate Bill 5), which defined 

objectives, codified in California Water Code Section 9616, for reducing the risk of flooding in the 

Central Valley. The 2007 and 2008 legislation requires DWR to prepare, and update every five years, 

the CVFPP. The plan is intended to describe both structural and nonstructural means for improving 

the performance of the levees, weirs, bypasses, reservoirs, and other State Plan of Flood Control 

facilities. 

The Central Valley Flood Protection Act requires that urban and urbanizing areas within the planning 

area make findings related to the provision of a minimum 200-year level of flood protection before 

making certain land use decisions. With implementation of the Sacramento River Basin major capital 

improvements under consideration in the 2012 CVFPP, including urban levee improvements on the 

northern bank of the American River and along NEMDC, the Policy Area would be able to meet the 

required findings for an urban level of flood protection. 

Water Code Sections 9602 and 9621. The 200-year floodplain is defined by Water Code Section 9602 

as the minimum urban level of flood protection in the Sacramento-San Joaquin Valley. Water Code 

Section 9621 requires counties to collaborate with cities to develop flood emergency plans. 

Government Code Sections 65302 and 65860. These statutes require cities and counties are required 

to amend the land use, conservation, and safety elements of their general plans to address flood 

risks. The code requires annual review of the land use element for areas identified by FEMA or DWR 

floodplain mapping. The code also stipulates that the safety element must establish a set of 

comprehensive goals, policies, objectives, and feasible implementation measures to protect 

communities from the unreasonable risks of flooding. Zoning ordinances must then be amended for 

consistency with the modified general plans. 

Government Code Sections 65865, 65962, and 66474. These statutes pertain to areas within a flood 

hazard area and serve to limit their development, except where certain findings can be made related 

to provision of a 200-year level of flood protection in urban and urbanizing areas or a 100-year level 

of flood protection in nonurbanized areas. 

Local Flood Protection Act of 2008. This act allows, but does not require, a local agency to prepare 

a local plan for flood protection. If developed, these local plans should be consistent with the CVFPP. 
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State of California Uniform Building Code. The State of California Building Code (CBC) contains 

requirements for constructing structures in flood hazard areas. Flood hazard areas are established as 

ŀǊŜŀǎ ƻŦ ǎǇŜŎƛŀƭ ŦƭƻƻŘ ƘŀȊŀǊŘ ŀǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ !ƎŜƴŎȅΩǎ CƭƻƻŘ 

Insurance Study (FIS) as adopted by the local authority having jurisdiction where the project is located, 

as amended or revised with the accompanying Flood Insurance Rate Map (FIRM). The CBC contains 

standards for the construction of new buildings, structures, and portions of buildings and structures, 

including substantial improvements and restoration of substantial damage to buildings and 

structures. These structures are to be designed and constructed to resist the effects of flood hazards 

and flood loads. 

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. 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. 

Local Regulations 

Madera County Flood Control & Water Conservation Agency. The Madera County Flood Control & 

Water Conservation Agency (District) was formed to construct, operate, maintain, and plan flood 

control, water supply, drainage and groundwater recharge projects for the protection of life, 

property, and health of Madera County residents and to ensure economic, environmental, and social 

viability of the County. The Madera County Board of Supervisors serves as the governing board for 

the District. 

Madera County. As a jurisdiction participating in the Federal flood insurance program, Madera 

County is responsible for implementing FEMA floodplain management regulations. The Madera 

County General Plan establishes policies aimed to protect open space and to limit exposure of people 

and structures to flood hazards. 

Local Hazard Mitigation Plan (LHMP). Madera County has prepared a post-disaster Local Hazard 

Mitigation Plan (LHMP) (February 2011) to reduce repetitive damages caused by hazards such as 

storms or flood events. The LHMP meets State and Federal requirements to mitigating disaster 

damages both prior to and following a disaster. It includes guidance for actions during restoration, 

repairs, or new development of property or structures related to actual or potential disaster events. 

Special Districts 

Reclamation and Levee Districts are special districts responsible for reclaiming and/or maintaining land 

subject to frequent overflow or flooding via systems of levees, dikes, pumps, and ditches within both 

urban and rural lands. Special districts were established when local landowners first started 

agricultural production many decades ago. The USACE was the Federal regulatory agency responsible 

for constructing the levee system. The USACE turned over to the local districts many of the Central 

Valley levee system constructed in the early to mid-1900s. Maintenance and improvement of Delta 
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levees has been the responsibility of the local special districts for the last 130 years. Madera County 

has two special districts responsible for levee maintenance: the Lower San Joaquin River Levee District 

and the Madera County Flood Control & Water Conservation Agency. 

These entities are charged with preventing flooding of the land in their jurisdiction, which requires 

maintenance of levee structures and/or other facilities such as pump stations. Typically these 

districts are overseen by elected board members and the costs to maintain the levees are covered 

by property taxes. The financing abilities has been limited relative to needs, although some funds 

have been made available by the State for the last few decades. Under emergency situations districts 

are supported by county, State, and Federal agencies, but receive their authorization to operate 

under their own authority through the Department of Water Resources (DWR) and the USACE. 

EXISTING CONDITIONS 

Overview 

Flooding is the most likely natural hazard to occur in the County, although many physical and 

management systems are in place to limit risks of flooding or damage when it periodically occurs. 

Western Madera County has a location and topography that is naturally subject to flooding. Before 

levees and other flood protection infrastructure were constructed, water would seasonally cover the 

western areas of the county. The San Joaquin River forms most of the southern and western borders 

of the county. In addition, several other river corridors flow from the Sierra Nevada foothills across 

the County from east to west (e.g., Fresno River and Chowchilla River). Flood hazards in Madera 

County can result from intense rain and snowmelt and/or failure of flood control facilities, such as 

dams, levees, or drainage channels.  

According to the Madera County Local Hazard Mitigation Plan (LHMP), Madera County is susceptible to 

four different types of flood events: riverine flooding, flash flooding, localized/stormwater flooding, and 

dam failure flooding.  

Á In Madera County, riverine flooding is largely caused by heavy and continued rains, often combined 

with snowmelt, increased outflows from upstream dams, and heavy flow from tributary streams.  

Á Flash flooding describes localized floods of great volume and short duration, generally resultsing from 

heavy rainfall on a relatively small drainage area during the winter and spring. Flash floods often 

require immediate evacuation within the hourhour, and thus early threat identification and warning 

is critical for saving lives.  

Á Intensive rainstormrainstorms or snowmelt generally cause flooding because of levee 

overtopping, levee failure, or localized drainage problems. Flooding from intense weather events 

usually occurs in areas experiencing an increase in runoff from impervious surfaces associated with 

development and urbanization as well as inadequate storm drainage systems. 

Á Flooding from levee, dam, or other flood control infrastructure Intensive rainstorms and snowmelt 

can cause failure to levees and damns and other flood control infrastructure which can lead to 

levee/dam overtopping or failure, which generally occurs due to an intensive rainstorm or snowmelt. 
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A catastrophic dam failure could easily overwhelm local response capabilities and require mass 

evacuations to save lives. Impacts to life safety will depend on the warning time and the resources 

available to notify and evacuate the public.  

Á Flooding also occurs due to reduced channel capacity caused by sedimentation build up, decreasing 

flood flow capacity and increasing flood hazards. 

Flood events from rainstorms generally  Weather related flood events generally occur between November 

and April and are characterized by high peak flows of moderate duration. Snowmelt floods, which 

normally occur between April and June, generally have larger more water volumes and last longer than 

rain flooding. Due to climate change, low-lying areas and exposed property throughout Madera County 

are likely to experience more frequent and more intense flooding, increasing the extent of the 100-year 

and 500-year floodplains. There will likely be more dry periods punctuated by increased precipitation 

intensities of the largest storms or wet periods, producing little net change in precipitation totals but more 

extreme conditions. Riverine flooding is also likely to increase as a result ofbecause of more frequent and 

severe storm events. Stormwater systems may be overwhelmed more frequently as more extreme 

precipitation events occur due to climate change, causing localized flooding. Floodway obstructions, 

overgrown vegetation, limited channel capacity, and poor levee maintenance the lack of funding to 

properly maintain levees are the main factors currently causing flooding in Madera County. Intensive 

rainstorm or snowmelt generally cause flooding because of levee overtopping, levee failure, or 

localized drainage problems. Flooding of river and stream floodplains is a natural occurrence in the 

majority of Madera 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. 

Natural obstructions to flood flow include brush, reeds, and other vegetation growing along stream banks 

in and within the floodway channel in floodway areas. During floods and flood releases from Buchanan 

Dam on the Chowchilla River, Hidden Dam on the Fresno River, and Friant Dam on the San Joaquin River, 

such vegetation impedes flood flows and causes conditions that increase flood heights. VVegetation 

washed out and carried downstream during floods during floods often collect on bridges or plug culverts, 

thus creating a rise in floodflowsflood flows and/or a damming effect and leading to the overtopping of 

the flood control levees. According to the LHMP, one of the main causes of flooding in waterways is 

Arundo donax, an aggressive plant that has invaded channels and embankments, resulting in 

destabilization of the banks and levees, erosion, and alteration of stream flows. Due to lack of funding for 

invasive plant removal, this plant has been allowed to grow and is severely impeding flows. Additionally, 

sloughs, rivers, and creeks have suffered serious breaches due to the storm events and will need 

permanent repairs. 

As flood flows increase, masses of debris may break loose, and a wall of water and debris surges 

downstream until another obstruction is encountered. These obstructions cause unpredictable areas of 

flooding; possible destruction of or damage to bridges, culverts, and levees; and increased velocities of 

flow immediately downstream. Undersized culverts can create extremely high water velocities and cause 
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downstream erosion problems and overtopping of roadways in major storm events. Also, there is 

increasingly more trash being dumped along County roads due to limited access to and the high cost of 

dumping at County landfills. This only exacerbates the problem of culverts plugging and causing flood 

damage.In addition to ǘƘŜ ǎƘŜŜǊ ǾƻƭǳƳŜ ƻŦ ǘƘŜ !ǊǳƴŘƻ donax ōƭƻŎƪƛƴƎ ǘƘŜ ǎǘǊŜŀƳ ŦƭƻǿΣ ƛǘǎ ǎƘŀƭƭƻǿ Ǌƻƻǘǎ 

ŀǊŜ Ŝŀǎƛƭȅ ǳƴŘŜǊŎǳǘ ōȅ ǎǘǊŜŀƳ ŦƭƻǿΦ ¢ƘŜ Ǌƻƻǘǎ ǘƘŜƴ ōǊŜŀƪ ƻŦŦ ŦǊƻƳ ǎǘǊŜŀƳ ōŀƴƪǎΣ ǘŀƪƛƴƎ ǎƻƛƭ ǿƛǘƘ ǘƘŜƳΦ 

/ƭǳƳǇǎ ƻŦ !ǊǳƴŘƻ donax Ŧƭƻŀǘ ŘƻǿƴǎǘǊŜŀƳ ŀƴŘ ŎƭƻƎ ŎǳƭǾŜǊǘǎ ŀƴŘ ŎƘŀƴƴŜƭǎΦ ¢ƘŜ ƻōǎǘǊǳŎǘƛƻƴǎ ŎŀǳǎŜ 

ŦƭƻƻŘƛƴƎ ŀƴŘ ǎƻƳŜǘƛƳŜǎ ǿŀǎƘ ƻǳǘ ōǊƛŘƎŜǎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ Ƴƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎ ƻŦ ŘŀƳŀƎŜΦ [ŀǊƎŜ !ǊǳƴŘƻ donax 

ƛƴŦŜǎǘŀǘƛƻƴǎ Ŏŀƴ ŀƭǘŜǊ ǎǘǊŜŀƳ Ŧƭƻǿǎ ōȅ ǊŜŘƛǊŜŎǘƛƴƎ ǘƘŜ ǿŀǘŜǊ ŀƎŀƛƴǎǘ ǎǘǊŜŀƳ ōŀƴƪǎΣ ǳƴŘŜǊŎǳǘǘƛƴƎ ǘƘŜƳ ŀƴŘ 

ŎŀǳǎƛƴƎ ƭŀƴŘǎƭƛŘŜǎΦ  

The flood risk along the Chowchilla River, Berenda Slough, and Ash Slough is exacerbated by the limited 

capacity of the Chowchilla River channel system and the poor condition of the levee system. A major cause 

of the limited channel capacity is the plant Arundo donax, which is choking off the channel and increases 

fire risk to nearby structures. The plant is not native to the area and was originally introduced to help 

prevent erosion problems. In addition, permitting requirements of the California Department of Fish and 

Game for removal of vegetation from the channels make it difficult to maintain the carrying capacity of 

the channels. Loss of historical overflow areas has also increased flooding problems. Two types of 

flooding occur in Madera County: riverine flooding, also known as overbank flooding, and localized 

flooding. Riverine floodplains range from narrow, confined channels in the steep valleys of 

mountainous and hilly regions to wide, flat areas in plains and coastal regions. The amount of water 

in the floodplain is a function of the size and topography of the contributing watershed, the regional 

and local climate, and land use characteristics. Flooding in steep, mountainous areas is usually 

confined, strikes with less warning time, and has a short duration. Larger rivers typically have longer, 

more predictable flooding sequences and broad floodplains. Localized flooding may occur outside of 

recognized drainage channels or delineated floodplains due to a combination of locally heavy 

precipitation, increased surface runoff, and inadequate facilities for drainage and stormwater 

conveyance. Such events frequently occur in flat areas and in urbanized areas with large impermeable 

surfaces. Local drainage may result in nuisance flooding, in which streets or parking lots are 

temporarily closed and minor property damage occurs. 

Levees and other flood control infrastructure function to protect areas by conveying floodwaters 

past locations without flooding. Regional dams also provide protection by incorporating flood 

storage capacity and managing the rate of releases downstream. Most of the ŀǊŜŀΩǎ existing flood 

control facilities along local and regional rivers were constructed and are now maintained to provide 

mandated levels by the USACE of flood protection. However, changing regulations from the Federal 

and State governments will necessitate additional improvements for some levees and will require 

property owners to purchase flood insurance as more lands are designated as high-risk areas. 

Flooding has serious implications for public safety (e.g., loss of life, displacement or complete 

destruction of buildings, siltation, temporary loss of utilities, road and bridge damage, loss of goods 

and services, mobilization of hazardous materials, and the threat of waterborne diseases), and 

flooding can result in regional and state-wide impacts (e.g., economic activity and water supply). 

Despite the potential hazards involved with living and working in flood-prone areas, they remain 
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desirable locations for a variety of land uses. In addition to important agricultural uses, flood-prone 

areas and their associated waterways offer recreational opportunities, provide habitat for many 

forms of wildlife, including rare or endangered animal and plant species, and comprise critical links 

in transportation, energy, and water conveyance systems. Flood plains play a vital role in mitigating 

flood damage. Therefore, it is important to preserve and maintain their natural functions, which act 

as a buffer against floodwaters, while also providing ecological habitats for many flora and fauna. 

Historic ContextFlood Events 

History indicates that Madera County experiences a heavy precipitation event almost every winter. 

Occurrences of both riverine and localized flooding can occur annually. Heavy floods leading to State 

or PresidentialFederal disaster declarations have historically occurred every 1-8 years since 1982. 

Floods in the San Joaquin Valley have been recorded for over 175 years. The ΨGreat FloodΩ of 1861-

1862 and major floods in 1907 and 1909 led to the development of the Federal flood protection 

system. 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. 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 during 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. 

Historic flood events have been recorded Cottonwood, Root, Dry, and Schmidt Creeks, Schmidt Creek 

Tributary, and Madera Ranchos North and South do not have perennial flow. They are all dry from May 

through October. All of the channels of these streams are poorly defined. Floods produce high flows and 

large volumes of water that exceed channel capacities and spread overland. Iin the developed area in 

the upper reaches of Madera Ranchos North and South, significant flooding occurred in the winter 

storm of 1983. There was no record made of flow amounts during that storm. and Tthe Madera area. is 

known to have experienced many floods in the past. Records show that floods occurred in 11 of the past 

38 years prior to the construction of Hidden Dam in September of 1976. Flooding occurred in 1938, 1943, 

1945, 1950, 1952, 1955, 1956, 1958, 1962, 1963, and 1969. Floods in the Madera area have been 

significantly reduced since the construction of Hidden Dam in September of 1976. The County has 

experienced documented flooding issues in the following locations: 

Á The confluences of China Creek and Fresno River and half a mile above the confluences  

Á The pond in Cedar Valley which flows into Lewis Creek  

Á Within the downtown core of the community of Oakhurst where the Fresno River and China 

Creek drainages pose flooding risks to infrastructure and property during continuous heavy rain 

events  

Á North Fork along Church Street  
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 Wildwood Mobile Home Park along the San Joaquin River There are no known documented 

significant flood problems in the community of Oakhurst. Anecdotal information from local 

residents indicated that there has been localized flooding, including an area along the north side 

of China Creek approximately 3,000 feet upstream of the Fresno River. 

Á  

In addition, Significant flooding in 1997 on the San Joaquin River revealed new flood plains. A restudy of 

the San Joaquin River from SH-99 to SH-145 was conducted after floods along the river indicated a 

significant increase in the riverΩs hydrology. There are no known documented significant flood problems 

in the community of Oakhurst.Tthe Upper Fresno River flows through the center of Oakhurst and then 

Ssouth to Coarsegold. The Upper Fresno River is known to flood and over-top, flooding the Oakhurst 

community. Since Oakhurst is south of the Yosemite Valley and connected to the valley by the Fresno 

River, when Yosemite floods, so does Oakhurst. In January of 1997, a mix of rain, warm weather, and snow 

melt caused the river to over-top, flooding the community. In February of 2017 the river flooded many 

homes, a campground and RV Park, and multiple community buildings. In January 2023, major flooding 

occurred from storms and overtopping of the Upper Fresno River, leading to road closures with water so 

highhigh that it left some homes and vehicles partially submerged. In January of 1997, a mix of rain, 

warm weather, and snow melt caused the river to once again over-top into the community. Table 1 

Table 1, below, lists the historical floods that have occurred in the County and indicates which floods have 

led to PresidentialFederal or State disaster declarations.  or State disaster declarations. 

TABLE 7-3: HISTORICAL FLOODS 

Table 1 Madera County Historic Floods 

Time Period Disaster Proclamation 

1950 Floods Yes - State 

1955 Floods Yes ς State and Federal 

February 1958 Yes - State 

1963 Floods Yes - State 

Winter 1969 Yes ς State and Federal 

Winter 1982 Yes ς State 

Winter 1982/1983 Yes ς State and Federal 

February 1986 Yes ς State and Federal 

January ς February 19923 Yes ς State and Federal 

January ς March 1995 NoYes ς State and Federal 

January 1997 Yes ς State and Federal 

Winter 1998 NoYes - State 

AprilJune 2006 Yes ς Federal 

Winter 2016/2017 Yes - State 

Winter 2023 Yes ς State 

October 2007Source: Madera County Local Hazard Mitigation Plan, October 2017, Madera County, 2025 

No 

Source: Madera County Local Hazard Mitigation Plan, February 2011 
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Regional Flood Management and Flood Control Infrastructure 

Various Federal, State, and local agencies work to identify and manage lands vulnerable to flooding, and 

to design, construct, and maintain flood protection facilities. At the federal level,, including the United 

States Army Corps of Engineers (USACE) at the federal level, In California, flood management is performed 

through a combination of projects operated by USACE, Reclamation, the Department of Water Resources 

(DWR) at the state levelState, regional and local maintaining agencies, and private proponents, all under 

official USACE flood management plans.  

The California Central Valley Flood Protection Act of 2008 (SB 5) required the establishment of the Central 

Valley Flood Protection Plan (CVFPP) which provides a blueprint for managing flood risk in the Central 

Valley. The plan is updated every 5 years and describes both structural and nonstructural means for 

improving the performance of flood Ccontrol facilities. The CVFPP identifies nine regions, and as shown in 

Figure 3Figure 2, Madera County falls within the Upper San Joaquin River planning region. This rch of 

2015area is within the jurisdiction of the San Joaquin River Flood Management Agency. The Agency 

is a joint powers authority formed to lead the Regional Flood Management Plan (RFMP) and 

represent local interests. The Agency is composed of the Lower San Joaquin Levee District and the 

San Joaquin River Exchange Contractors Water Authority, with auditor and controller services 

provided by Merced County. The legislation also requires each city and county within the Sacramento-

San Joaquin Valley to amend its general plan to include data, analysis, goals, and policies for protection of 

lives and property, and related feasible implementation measures.  

Reclamation and Levee Districts are special districts responsible for reclaiming and/or maintaining land 

subject to frequent overflow or flooding via systems of levees, dikes, pumps, and ditches within both 

urban and rural lands. Madera County has two special districts responsible for levee maintenance: the 

Lower San Joaquin River Levee District and the Madera County Flood Control & Water Conservation 

Agency. These special districts are charged with the role of flood mitigationpreventing flooding of the land 

in their jurisdiction, which requires maintenance of levee structures and/or other facilities such as pump 

stations. California special districts tend to operate under their own authority; however, if the CVFPB 

determines that a district is not adequately maintaining its levee system, it can authorize the DWR to 

establish a maintenance area and take responsibility of the levee.  

The California Department of Water Resources (DWR) manages the Regional Flood Management Planning 

effort to assist local agencies to develop long-term regional flood management plans that address local 

needs, articulate local and regional flood management priorities, and establish the common vision of 

regional partners. DWR provides funding and resource support to help develop regional plans consistent 

with the 2012 Central Valley Flood Protection Plan (CVFPP). Though the 2012 CVFPP identifies nine regions 

(Upper Sacramento, Mid-Sacramento, Feather River, Lower Sacramento, Delta- North, Delta-South, Lower 

San Joaquin, Mid-San Joaquin, and Upper San Joaquin), some regions have partnered together, resulting 

in six regions. These six regions are the Mid & Upper/Mid- Sacramento River, Feather River, Lower 

Sacramento River/Delta North, Lower San Joaquin River/  and Delta South, Mid-San Joaquin River, and 

Upper San Joaquin River. As shown in Figure 7-2,Figure 2, Madera County falls within the Upper San 

Joaquin River region. Each of the six planning regions has formed a working group that is led by a 
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local agency and consists of representatives from flood management agencies, land use agencies, 

flood emergency responders, permitting agencies, and environmental and agricultural interests. The 

regional plans will present local agencies'Ω perspectives of flood management with a prioritized list 

of projects that need to be implemented to reduce flood risks in each region. Each plan will also 

presents an assessment of the proposed project costs and benefits, considering the projectsΩ 

potential contributions to an integrated multi-benefit and basin-wide solution. In May of 2013, The 

Upper San Joaquin River Flood region released the Draft Upper San Joaquin River Flood Atlas. Maps 

in this regional flood atlas shows the flood risk characteristics and hazards in the Madera County 

region. It was compiled from existing data to share understanding and to facilitate discussions about 

the current state of flood risks. When complete, the regional atlases will be appended to both the 

draft and final regional plans. 

The San Joaquin River Flood Control System (SJRFCS) includes levees along the San Joaquin River; adjacent 

reaches tributaries and distributaries; and bypasses extending from Gravelly Ford in Fresno County to the 

southern Delta in San Joaquin County. 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, and1900s and allowed 

higher economic uses on lands previously subject to flooding. The regional flood management 

system has supported economic prosperity of the Central Valley, butValley but has also fostered 

more intensive land uses within areas that are still physically vulnerable to flood risks. Flood 

management in the basin upstream of the Merced River consists of flood storage in Millerton Lake 

and 195 miles of levee and a 52-mile long52-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.  

The larger facilities in Madera County 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, as shown in Figure 4Figure 3. 

The Levee Flood Protection Zone (LFPZ) map was developed by DWR to increase awareness of flood 

risks associated with State-CŜŘŜǊŀƭ ƭŜǾŜŜǎΦ ¢ƘŜ ƳŀǇ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŎƻƴŦǳǎŜŘ ǿƛǘƘ C9a!Ωǎ CLwaǎ ǳǎŜŘ 

for the NFIP, as they do not show the same type of flood hazard and were prepared for different 

purposes. LFPZ maps estimate the maximum area that may be flooded, if a State-Federal levee 

failswere to fail, with flows at maximum capacity that may reasonably be conveyed. Lands within the 

LFPZ may also be subject to flooding due to other factors including, but not limited to, levee failure 

at flows less than design capacity, overtopping of a levee, or drainage problems. Lands not mapped 

within a LFPZ may also be subject to flood risk. Figure 4  

The Madera County Emergency Operations Plan, last revised in 2010, last updated in April of 2024, 

discusses emergency response and general information regarding flooding and dam failure events. 
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More specific preparedness information and potential hazards can be found in the individual 

Emergency Action Books (i.e., Friant Dam Emergency Action Plan, Southern California Edison 

Company Emergency Action Plan, and Crane Valley Project Emergency Action Plan). The Madera 

County Flood Control and Water Conservation District (MCFCWCA) completed the Madera County 

Unified Flood Fight Command Manual and the MCFCWCA Emergency Operation Plan in September 

of 2022 for Madera County pertaining to procedures in the case of a flood. Lakes and Dam 

Information Books are available at the Madera County Office of Emergency Services and will be 

available in the Emergency Operations Center (EOC) when activated. An EOC is a pre-designated 

facility established by an agency or jurisdiction to coordinate the overall agency or jurisdictional 

response and support  to ŀƴ ŜƳŜǊƎŜƴŎȅΦ ¢ƘŜ /ƻǳƴǘȅΩǎ 9h/ ƛǎ ŀŎǘƛǾŀǘŜŘ ǿƘŜƴ ǘƘŜ ŦƛŜƭŘ ƭŜǾŜƭ 

responders need additional support. 

5²w Ƙŀǎ ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ /ŀƭƛŦƻǊƴƛŀΩǎ /ŜƴǘǊŀƭ ±ŀƭƭŜȅ ŦƭƻƻŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ƛǎ ŘŜǘŜǊƛƻǊŀǘƛƴƎΦ ¸Ŝǘ ŦǳƴŘƛƴƎ 

to maintain and upgrade flood protection infrastructure has sharply declined. Most project levees are 

maintained by local levee districts. In Madera County, Flood Control Levees are maintained by Madera 

County Flood Control and Water Conservation Agency (FCWCA) and the Lower San Joaquin Levee District. 

In 2024, the California Department of Water Resources, Division of Flood Management rated maintenance 

of the hydraulic structures in Madera County (https://cvfpb.ca.gov/cvfpp/). Most levee systems and 

structures in Madera County and the Lower San Joaquin Levee District were deemed acceptable. Some 

ŀǊŜŀǎ ǿŜǊŜ ƴƻǘŜŘ ŀǎ ƘŀǾƛƴƎ ƳƛƴƻǊ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘŀǘƛƻƴΦ aƻǎǘ ǊŜŎŜƴǘ ǊŜǾƛŜǿǎ ƻŦ aŀŘŜǊŀ /ƻǳƴǘȅΩǎ 

ƭŜǾŜŜ ǎȅǎǘŜƳ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ 5²wΩǎ ǿŜōǎƛǘŜ όƘǘǘǇǎΥκκǿŀǘŜǊΦŎŀΦƎƻv/Programs/Flood-

Management/Maintenance/Levee-Inspections). 
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Figure 3 Figure 2 Flood Management Districts 
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Figure 4 Figure 3 Eastside and Chowchilla Bypass 



 

31 

Figure  San Joaquin River Basin WatershedFigure 7-4 shows Levee Flood Protection Zones and general 

SPFC facilities in the Upper San Joaquin River area. The Levee Flood Protection Zone (LFPZ) map was 

developed by DWR as required by Water Code Section 9130 to increase awareness of flood risks 

associated with State-Federal levees. The map should not be confused with FEMA'Ωs FIRMs used for 

the National Flood Insurance Program. They areNFIP, as they do not showing the same type of flood 

hazard and they were prepared for different purposes. LFPZ maps estimate the maximum area that 

may be flooded, if a State-Federal levee fails, with flows at maximum capacity that may reasonably 

be conveyed. These maps specifically focus on flood risks associated with State-Federal levees. Lands 

within the Levee Flood Protection ZoneLands within the LFPZ may also be subject to flooding due to 

other factors including, but not limited to, levee failure at flows less than design capacity, 

overtopping of a levee, or drainage problems, or other types of flooding from sources on the land side 

of the levee.. Lands not mapped within a LFPZ may also be subject to flood risk. Figure 4 shows LFPZs 

in Madera County. 

Emergency Services in the case of flooding or dam failure are discussed in the Madera County 

Emergency Operations Plan, which was last revised in 2010. The Plan discusses the emergency 

response and general information regarding flooding and dam failure events. More specific 

preparedness information and potential hazards can be found in the individual Emergency Action 

Books (i.e., Friant Dam Emergency Action Plan, Southern California Edison Company Emergency 

Action Plan, and Crane Valley Project Emergency Action Plan). Lakes and Dam Information Books are 

available at the Madera County Office of Emergency Services and will be available in the Emergency 

Operations Center (EOC) when activated. An Emergency Operations Center is a pre-designated 

facility established by an agency or jurisdiction to coordinate the overall agency or jurisdictional 

response and support to an emergency. The CountyΩs EOC is activated when the field level 

responders need additional support. 

San Joaquin River from High Ground to San Joaquin River Control Structure 

Levees are the only SPFC facilities along this reach. The design capacity of this reach is 8,000 cfs. The right-

bank levee begins at high ground on Road 21, about 9 miles upstream from the control structure. The left-

bank levee begins at high ground about 7.5 miles upstream from the control structure. At the downstream 

end of the reach, flows are divided between the Chowchilla Bypass and the San Joaquin River. The San 

Joaquin River Control Structure releases water into the San Joaquin River. The levees are maintained by 

the Lower San Joaquin Levee District. 

San Joaquin River Control Structure 

The San Joaquin River Control Structure is an SPFC facility, identical to the Chowchilla Bypass Control 

Structure. The structure has four gated bays, each 20 feet wide. Although the gates were designed for 

automatic operation, the gates are currently operated manually. Approach embankments connect the 

structure with the levee system. The San Joaquin River Control Structure operates in conjunction with the 

Chowchilla Canal Bypass Control Structure at the head of the Chowchilla Bypass. The San Joaquin River 
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downstream from the control structure for about 33 miles to near the Sand Slough Control Structure has 

no SPFC facilities. 

San Joaquin River from Control Structure to Fresno Slough 

There are no SPFC facilities along the San Joaquin River between the San Joaquin River Control Structure 

and Fresno Slough. The channel capacity downstream from the control structure is about 2,500 cfs. The 

Kings River Channel Improvement Project is a non-SPFC project in the Tulare Lake Basin, but Federally 

regulated flows enter the San Joaquin River. During flood release events from Pine Flat Reservoir, the 

majority of Kings River flows, up to 4,750 cfs, are diverted north into the San Joaquin River through the 

North Fork and James Bypass. The next 4,750 cfs flow through south through the Kings River. Any flood 

flows beyond that are evenly split between the James Bypass and the Kings River. 

San Joaquin River from Fresno Slough to San Joaquin River Structure at Sand Slough 

While local levees extend on both banks of the San Joaquin River downstream from Mendota Dam to near 

Sand Slough, the only SPFC facilities are near the downstream end of the reach. A 2.2-mile-long right-bank 

levee and a 1.6- mile-long left-bank levee connect with the Eastside Bypass. The Sand Slough Control 

Structure spills San Joaquin River water into the bypass. Just upstream from the Sand Slough Control 

Structure, the San Joaquin River Structure controls flow into the San Joaquin River through operable gates. 

While the flow can be split between the bypass and the river, the San Joaquin River Structure has 

remained closed for many years, because of limited channel capacity in the San Joaquin River. The design 

capacity of the San Joaquin River Structure is 1,500 cfs. SPFC facilities are maintained by the Lower San 

Joaquin Levee District. 

San Joaquin River Flood Control System 

The San Joaquin River Flood Control System (SJRFCS) includes: levees on the San Joaquin River; adjacent 

reaches tributaries and distributaries; and bypasses. The system extends from Gravelly Ford in Fresno 

County to the southern Delta in San Joaquin County. The SJRFCS was visionary when conceived in the early 

1900s, and allowed higher economic uses on lands previously subject to flooding. The SJRFCS was 

developed and constructed by the USACE and the Central Valley Flood Protection Board (The Reclamation 

Board). Additional modifications were made in the mid 1980s. The Federally- constructed part of the 

project consists of about 100 miles of intermittent levees along the San Joaquin River, Paradise Cut, Old 

River, and the lower reaches of the Stanislaus and Tuolumne rivers. The levees vary in height from about 

15 feet at the downstream end to an average of 6 to 8 feet over much of the project. In the San Joaquin 

County reach, project facilities are maintained by local reclamation districts. The SJRFCS has supported 

the economic prosperity of the Central Valley and fostered more intensive land uses within areas that are 

still physically vulnerable to flood risks. This area is also one of the fastest growing parts of California, with 

much of the urban growth planned in flood prone areas. 
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LOCAL FLOOD MANAGEMENT 

Local flood control facilities in Madera County include dams (e.g., Hidden Dam at Hensley Lake, Diversion 

Dam at Chowchilla River, Fiant Dam at Millerton Lake, and Eastman Lake Dam on Chowchilla River), canals 

(e.g., ash slough bypass canal), siphons (e.g., Root Creek Siphon), and an aqueduct. 

DWR has acknowledged that CaliforniaΩs Central Valley flood control system is deteriorating. Yet funding 

to maintain and upgrade flood protection infrastructure has sharply declined. Most project levees are 

maintained by local levee districts. The Madera County Flood Control and Water Conservation Agency 

(FCWCA) was formed in 1969 by Madera County Flood Control Act 4525 to be responsible for flood control 

planning in the county. These responsibilities are delegated through contracts with the State and the Army 

Corps of Engineers to provide adequate carrying capacity for portions of the Fresno and Chowchilla Rivers 

and Ash and Berenda Sloughs. FCWCA performs additional channel-clearing activities in partnership with 

irrigation and water districts. FCWCA also makes recommendations to the Board for various public works 

to prevent or minimize flooding and administers water conservation and development of water recharge 

projects.In Madera County, Flood Control Levees are maintained by Madera County Flood Control and 

Water Conservation Agency (FCWCA) and the Lower San Joaquin Levee District. In 2024, the California 

Department of Water Resources, Division of Flood Management rated maintenance of the hydraulic 

structures in Madera County (https://cvfpb.ca.gov/cvfpp/). Most levee systems and structures Madera 

County and the Lower San Joaquin Levee District were deemed acceptable. Some areas were noted as 

ƘŀǾƛƴƎ ƳƛƴƻǊ ŜǊƻǎƛƻƴ ŀƴŘ ǎŜŘƛƳŜƴǘŀǘƛƻƴΦ aƻǎǘ ǊŜŎŜƴǘ ǊŜǾƛŜǿǎ ƻŦ aŀŘŜǊŀ /ƻǳƴǘȅΩǎ ƭŜǾŜŜ ǎȅǎǘŜƳ Ŏŀƴ ōŜ 

fouƴŘ ƻƴ 5²wΩǎ ǿŜōǎƛǘŜ όhttps://water.ca.gov/Programs/Flood-Management/Maintenance/Levee-

Inspections). 
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Figure 5 San Joaquin River Basin Watershed 
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FEMA FLOOD HAZARD ZONES 

The Federal Emergency Management Agency (FEMA) is responsible for maintaining minimum 

Federal standards for floodplain management. FEMA also administers the National Flood Insurance 

Program and delineates areas subject to flood hazard through the creation of Flood Insurance Rate 

Maps (FIRMs). The FIRMs are used to determine flood insurance requirements and rates in flood 

prone areas. The NFIP, established by the National Flood Insurance Act of 1968, enables property 

owners in participating communities to purchase insurance protection from the government against 

losses from flooding. This insurance is designed to provide an insurance alternative to disaster 

assistance to meet the escalating costs of repairing damage to buildings and their contents caused by 

floods. The State of California legislation and Government Code Section 65302, 65560, and 65800, 

confers upon local governments the authority to adopt regulations designed to promote public 

health, safety, and general welfare of residents citizenry. Therefore, FCWCA adopted floodplain 

management regulations (Flood Control and Damage program), designed to: 

Á Protect human life and health. 

Á Minimize expenditure of public money for costly flood control projects. 

Á Minimize the need for rescue and relief efforts associated with flooding and generally undertaken 

at the expense of the general public. 

Á Minimize prolonged business interruptions. 

Á Minimize damage to public facilities and utilities such as water and gas mains; electric, telephone 

and sewer lines; and street and bridges located in areas of special flood hazard. 

Á Help maintain a stable tax base by providing for the sound development of areas of special flood 

hazard so as to minimize future blighted areas caused by flood damage. 

Á Ensure that potential buyers are notified that the property is in an area of special flood hazard. 

Á Ensure that those who occupy the area of special flood hazard assume responsibility for their 

actions. 

Chapter 14.60, Flood Control, of the Madera County Municipal Code sets forth standards related to 

floods. In order to promote health, safety, and general welfare, this chapter includes methods and 

provisions to: 

Á Restrict or prohibit land uses that are dangerous to health, safety, and property due to water or 

erosion hazards or that result in increases in erosion or flood height or velocities; 
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Á Require that land uses vulnerable to floods, including facilities that serve such uses, be protected 

against flood damage at the time of initial construction; 

Á Control the alteration of natural floodplains, streams channels, and natural protective barriers that 

help accommodate or channel flood waters; 

Á Control filling, grading, dredging, and maintenance of levees and other development that may 

increase flood damage; and 

Á Prevent or regulate the construction of flood barriers that will unnaturally divert flood waters or 

increase flood hazards in other areas. 

Flood Control Levees are maintained by FCWCA and the Lower San Joaquin Levee District. Figure 7-

7 shows the locations of maintaining agencies within the entire San Joaquin River Basin. In 2014, 

Inspections by the U.S. Army Corps of Engineers Sacramento District rated maintenance of the levee 

systems in Madera and Merced Counties (See Table 7-4). All six levee systems in Madera County 

were deemed unacceptable. Major issues included erosion, lack of rodent control, unstable slope, 

and levee encroachment. Since the inspections, the Lower San Joaquin Levee District has been 

working to resolve encroachment and maintenance issues with a goal of achieving an acceptable 

rating on all the levee systems. FCWCA has no assigned staff and a very limited budget even though 

it has responsibility for maintenance of approximately 75 miles of levees on the Fresno and 

Chowchilla River systems. FCWCA currently does not have sufficient staff and funding to adequately 

address flood control in the County. 

Figure 7-8 shows the overall physical condition of SPFC levees, as shown in the Draft Upper San 

Joaquin River Atlas. It includes a simplified representation of levee conditions, based on Urban Levee 

Evaluations (ULE) and Non-Urban Levee Evaluations (NULE) results that are not directly comparable 

because different evaluation methodologies were used for each project. The map is intended to show 

broadly which levee reaches are of relatively higher, medium, and lower concern, based on physical 

conditions of the levees. Levees shown as purple (higher concern) on the map generally display more 

performance problems than those shown in green (lower concern). Results do not reflect economic 

or life safety consequences of flooding, which are key factors in planning system repairs and 

improvements. 

Levee Status Factors were evaluated in the Flood Control System Status Report (FCSSR) according to 

the following status factors: 

Á Inadequate Levee Geometry (Levee Geometry Check) ς Levee crest elevations that are too low, 

crest widths that are too narrow, and levee side slopes that are too steep can reduce levee stability and 

lead to failure. 

Á Seepage ς Seepage under a levee foundation or through a levee can reduce levee stability and lead 

to failure. 
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Á Structural Instability ς Slides, sloughs, slope depressions or bulges can reduce levee stability and 

lead to failure. 

Á Erosion ς Levee and bank erosion can directly reduce levee cross sections and shorten seepage 

paths, leading to failure. 

Á Settlement ς Levee settlement or land subsidence over years can result in levee crest elevations 

lower than designed, reducing freeboard or causing water to overtop a levee. 

Á Penetrations ς Irrigation and drainage pipes, utilities, and other structures through levees may 

create seepage paths. Seepage along the penetrations, or through deteriorating penetrations, could wash 

away levee material and lead to failure. Lack of positive closure devices on pipes penetrating levees can 

also lead to localized flooding. 

Á Levee Vegetation ς Vegetation on levees can interfere with flood fighting efforts and maintenance 

by reducing visibility and accessibility. The extent that levee vegetation impacts levee integrity is the 

subject of ongoing research. 

Á Rodent Damage ς Burrowing animals can create holes in levees that can create seepage paths and 

lead to levee failure. 

Á Encroachments ς Encroachments (such as debris, fences, and structures) on SPFC facilities can 

interfere with flood fighting efforts and maintenance and, in some cases, reduce levee stability, which can 

lead to levee failure. 

The Upper San Joaquin River Region map atlas also included figures showing past performance 

problems of levees in the Upper San Joaquin River Region, which includes the western areas of 

Madera County. Figure 7-9, 7-10, and 7-11 show slope instability and erosion past performance 

problems based on information collected as part of ongoing DWR levee evaluation efforts, Urban 

Levee Evaluation (ULE) program, and the Flood System Repair Program (FSRP). 

TABLE 7-4: LOCAL LEVEE SYSTEMS INSPECTION STATUS 

Madera County 

T The Levee System Maintaining 
Agency/(ies) 

System Rating Major Issues 

Lower San Joaquin 
Levee District Units 3, 6, 
18 

Lower San Joaquin 
Levee District 

Unacceptable  Encroachments, Animal 
Control 
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Lower San Joaquin 
Levee District Units 5, 
13 Ash Slough Right 
Bank 

Lower San Joaquin 
Levee District, Madera 
County 

Unacceptable  Encroachments, 
Erosion, Animal 
Control, Foundation of 
Concrete Structures 

Lower San Joaquin 
Levee District Units 17, 
23, Fresno River 

Lower San Joaquin 
Levee District, Madera 
County 

Unacceptable  Encroachments, Slope 
Stability, Erosion, 
Animal Control, 
Seepage 

Lower San Joaquin 
Levee District Units 1, 4, 
6, 12 

Lower San Joaquin 
Levee District 

Unacceptable  Encroachments, 
Erosion, Animal Control 

Lower San Joaquin 
Levee District Units 5, 
16, Berenda Slough and 
Fresno River 

Lower San Joaquin 
Levee District, Madera 
County 

Unacceptable  Encroachments, Slope 
Stability, Animal 
Control, Erosion 

Lower San Joaquin 
Levee District Units 5, 
14, 15 Ash and Berenda 
Sloughs 

Lower San Joaquin 
Levee District, Madera 
County 

Unacceptable  Encroachments, Animal 
Control, Erosion 

The FIRMs show areas of high, moderate, and low flood risk and are used to set minimum building 

requirements for flood prone areas and set flood insurance rates and requirements. Madera County 

is a participating jurisdiction in the National Flood Insurance Program and is responsible for 

implementing FEMA floodplain management regulations within the county.
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100-year and 200-yearand 500-year Flood Hazard Zones 

Flood hazard areas identified on the Flood Insurance Rate Map (FIRM) are identified as a Special Flood 

Hazard Area (SFHA). SFHA are defined by FEMA as the area that willFEMAΩs FIRMs show areas that 

would be inundated by a flood event having a 1-percent and 0.2-percent chance of being equaled or 

exceeded in any given year. The 1-percent annual chance flood is also referred to as the base flood or 100-

year flood. (FEMA 2013. Flood Zones Definition. Available at: http://www.fema.gov/floodplain-

management/flood-zones. Accessed February 23, 2015). and the 2500-year floodplain depicts an area 

with a 0.2 percent annual chance of inundation. Figure 6Figure 5 shows the FEMA flood hazard zones 

within the county and identifies the 100-year and 500-year flood hazard zone areas. Zones beginning with 

Ψ!Ω ƻǊ Ψ±Ω are considered high risk areas and are within the 100-ȅŜŀǊ ŦƭƻƻŘ ȊƻƴŜΦ ½ƻƴŜǎ ōŜƎƛƴƴƛƴƎ ǿƛǘƘ ΨBΩΣ 

ΨΩΣ /ΩΣ ƻǊ ΨXΩ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ moderate or low risk areas. Zone D designates areas where flooding is possible 

but for which flood hazards are undetermined or have not been studied. 

Figure 7 shows the 100-year and 500-year floodplains relative to critical facilities throughout the 

county. Large portions of western Madera County are within the 100-year flood zone, includeincluding 

the following areas: 

Figure 7-12 shows the FIRM flood hazard zones within the county and identifies the 100-year flood 

hazard zone areas. Figure 7-13 shows the 100-year flood hazard zone areas overlaid on the /ƻǳƴǘȅΩǎ 

Land Use Diagram. Figure 7-14 shows the 100-year flood hazard zone areas overlaid on the /ƻǳƴǘȅΩǎ 

ŜȄƛǎǘƛƴƎ ƭŀƴŘ ǳǎŜ ƛƴǾŜƴǘƻǊȅΦ ¢ƘŜ ǎǇŜŎƛŦƛŎ CLwa ȊƻƴŜǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭ ǳƴŘŜǊ άwŜƎǳƭŀǘƻǊȅ /ƻƴǘŜȄǘέ 

within the discussion of the Federal National Flood Insurance Act of 1968. The following zones are all 

considered to be 100-year flood hazard zones. 

Zone A 

Á These are areas with a 1 percent annual chance of flooding (i.e., 100-year flood event) and a 26 

percent chance of flooding over the life of a 30-year mortgage. Because detailed analyses are 

not performed for such areas, no depths or base flood elevations are shown within these areas. This 

is a high-risk zone and encompasses mainly the immediateImmediate vicinity of Eastman Reservoir, 

Hensley Lake, and Millerton Lake. It also includes the southernmost 

Á Southernmost portions of the Chowchilla River, Ash Slough, Berenda Slough, Fresno River, Chowchilla 

Bypass, and San Joaquin Rivers. 

Zone AE 

Á Zone AE is similar Zone A and has a 1 percent annual chance of flooding and a 26 percent chance 

of flooding over the life of a 30-year mortgage. In most instances, base flood elevations derived 

from detailed analyses are shown at selected intervals within these zones. This is a high-risk flood area 

and generally includes areasAreas along the northern banks of the San Joaquin River between 

Highway 99 and Millerton Lake. 
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Zone AH 

Zone AH has a 1 percent annual chance of shallow flooding, usually in the form of a pond, with 

an average depth ranging from 1 to 3 feet. These areas have a 26 percent chance of flooding over the 

life of a 30-year mortgage. Base flood elevations derived from detailed analyses are shown at selected 

intervals within these zones. This is also a high-risk flood area and located along portions of Highway 

99 east and west of the City of Madera. 

Zone AO 

These are river or stream flood hazard areas and areas with a 1 percent or greater chance of 

shallow flooding each year, usually in the form of sheet flow, with an average depth ranging from 

1 to 3 feet. These areas have a 26 percent chance of flooding over the life of a 30-year mortgage. 

Average flood depths derived from detailed analyses are shown within these zones. This is a high-risk 

flood zone and is located adjacent to Fresno River, Dry Creek, and Cottonwood Creek. 

200-year Floodplain 

In general, the area adjacent to a stream, river, or other water channel is called the floodplain. The 

floodplain is the area that is inundated during a flood event and is often physically discernible as a 

broad, flat area created by historical floods. The 200-year floodplain depicts an area with a 0.5 

percent annual chance of inundation. SB 1278 (2012) and AB 1965 (2012) directed DWR to release 

floodplain maps for urban areas by July 2, 2013, to provide information on the water surface elevation 

of flooding in the event of failure of State Plan of Flood Control (SPFC) facilities during a 200-year 

event. The 200-year floodplain maps for Madera County are currently (2015) being developed. 

5²wΩǎ ƭŀǘŜǎǘ ŀǾŀƛƭŀōƭŜ Řŀǘŀ όŀǘ ǘƘŜ time of this writing), which utilizes data from the US Army Corps 

of Engineers to depict the 200- year floodplain, is available at the following URL: 

http://gis.bam.water.ca.gov/bam/ 

Zone D 

Zone D covers areas with possible but undetermined flood hazards. No flood hazard analysis has 

been conducted and areas are not mapped. Flood insurance rates are commensurate with the 

uncertainty of the flood risk. These areas are located in the Foothills and Mountains. 

Zone X 

Á Ares within Zone X are considered by FEMA to be areas of minimal hazard (500-year flood 

zone).Along portions of Highway 99 east and west of the City of Madera. 

Á Adjacent to Fresno River, Dry Creek, and Cottonwood Creek. 

Figure 6 shows the 100-year and 500-year floodplains relative to critical facilities throughout the 

county. Figure 8 shows the 100-year flood hazard zone areas overlaid on the CountyΩs Land Use 

Diagram. Most areas of Madera County within the 100-year flood zone consist of areas designated for 

agricultural uses in Western Madera County. However, unincorporated communities near the cities of 
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Madera and Chowchilla and in the central part of the county consist of urban, developed land within the 

100-year flood zone. 
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Figure 6 FEMA Flood Hazard Zones 
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Figure 7 FEMA Flood Risk and Critical Facilities 
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Figure 8 Flood Hazard Area and General Plan Land Use 
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buildings in these zones could be flooded by severe, concentrated rainfall coupled with inadequate 

local drainage systems. Local stormwater drainage systems are not normally considered in a 

ŎƻƳƳǳƴƛǘȅΩǎ ŦƭƻƻŘ ƛƴǎǳǊŀƴŎŜ ǎǘǳŘȅΦ ¢ƘŜ ŦŀƛƭǳǊŜ ƻŦ ŀ ƭƻŎŀƭ ŘǊŀƛƴŀƎŜ system can create areas of high 

flood risk within these zones. Flood insurance is available in participating communities, but is not 

required by regulation in these zones. 

Summary of Exposure to Flood Hazard 

Table 7-5 below summarizes exposure to flood hazards by flood event (i.e., 100-year flood vs. 500-

year flood). 

TABLE 7-5: EXPOSURE TO FLOOD HAZARDS BY FLOOD EVENT 

Madera County 

 100-Year Event 500-Year Event 

Area Exposed (acres) 188,600 208,600 

Percent of Area Exposed 14% 15% 

Population Exposed 12,200 22,800 

Percent of Population Exposed 10% 19% 

Structures Exposed 3,300 5,600 

Depreciated Replacement Value of Structures and Contents Exposed $638.2 million $1.1 billion 

Crops Exposed (acres) 140,100 155,000 

Value of Crops Exposed $229.0 million $246.4 million 

Essential Facilities Exposed 8 18 

High Potential Loss Facilities Exposed 10 10 

Lifeline Utilities Exposed 1 2 

Transportation Facilities Exposed 85 85 

Transportation Segments Exposed (miles) 38 45 

Total Sensitive Plant Species Exposed 14 14 

Total Sensitive Animal Species Exposed 30 30 

Source: Californiaôs Flood Future Attachment D Mapbook (DWR), September 2013 

Flood Season and Flood Characteristics 

Generally, rain floods can occur in the county anytime during November through April. This type of 

flood results from prolonged heavy rainfall over the river tributary areas and is characterized by high 

peak flows of moderate duration. Flooding is more severe when antecedent rainfall has caused 

saturated ground conditions and infiltration is minimal. 

Cloudburst storms, sometimes lasting as long as 3 hours, can occur over the drainage basins in the 

county anytime from late spring to early fall and may occur as an extremely severe sequence within 

a general winter rainstorm. The intensity of cloudburst storms is quite high, and they can produce 

enough precipitation to result in peak flows greater than those of general flood-producing rainstorms 
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over the drainage basins in the county. Flooding from cloudbursts is characterized by high peak flows, 

short- duration flood flows, and small-volume runoff. 

Factors Causing Flooding 

Natural obstructions to flood flow include brush, reeds, and other vegetation growing along stream banks 

in floodway areas. During floods and flood releases from Buchanan Dam on the Chowchilla River, 

Hidden Dam on the Fresno River, and Friant Dam on the San Joaquin River, such vegetation impedes 

flood flows and causes conditions that increase flood heights. Vegetation washed out and carried 

downstream during floods often collect on bridges or plug culverts, thus creating a damming effect 

and overtopping of the flood control levees. As flood flows increase, masses of debris may break loose, 

and a wall of water and debris surges downstream until another obstruction is encountered. These 

obstructions cause unpredictable areas of flooding; possible destruction of or damage to bridges, 

culverts, and levees; and increased velocities of flow immediately downstream. Flooding can be 

severe on the Valley Floor because slopes are gentle and there are railroad bridges,railroad culverts, 

highways, roads, street bridges, road culverts, low water crossings, and irrigation diversion weirs 

located on the various streams, some of which were considered by the USACE to be obstructive to 

flood flows. Undersized culverts can create extremely high water velocities and cause downstream 

erosion problems and overtopping of roadways in major storm events. Also, there is increasingly 

more trash being dumped along County roads due to limited access to and the high cost of dumping 

at County landfills. This only exacerbates the problem of culverts plugging and causing flood damage. 

The AT&SF railroad bridge across the Fresno River is also considered a serious obstruction to river 

flows. Although river flows do not reach the top of the underclearance, the many closely- spaced 

timber piers of the bridge catch debris, which creates a damming effect and results in materially 

increased water surface elevations upstream. 

The paved low water crossing of Cottonwood Creek at Avenue 13 forms a low barrier that reduces 

channel capacity and increases overbank flooding upstream. On Root Creek, the fill and small-

diameter culvert at the AT&SF railroad crossing create a dam to creek flows that results in ponding 

for more than 2 miles upstream. However, by acting as a dam, the obstruction reduces the potential 

for flooding downstream. The fill obstructs floodwater, and the small culvert opening limits the 

amount of flow so that only minor areas along the lower stream course are inundated under most 

flow conditions. In effect, the obstruction protects agricultural areas and roadways in the floodplain 

downstream. 

The flood risk along the Chowchilla River, Berenda Slough, and Ash Slough is exacerbated by the 

limited capacity of the Chowchilla River channel system and the poor condition of the levee system. 

A major cause of the limited channel capacity is the plant Arundo donax, which is choking off the 

channel and increases fire risk to nearby structures. In addition, the plant consumes tremendous  

quantities of water. The plant is not native to the area and was originally introduced to help prevent 

erosion problems. In addition, permitting requirements of the California Department of Fish and 

Game for removal of vegetation from the channels make it difficult to maintain the carrying capacity 
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of the channels. Loss of historical overflow areas has also increased flooding problems. The capacity 

of Berenda Slough near Avenue 22 has been reduced to less than 500 cfs due to vegetative growth in 

the channel. The flood risk is exacerbated by the limited capacity of the Chowchilla River channel 

system caused by Arundo donax and the poor condition of the levee system in many areas. 

Dam Failure Inundation 

Numerous dams in or adjacent to Madera County provide beneficial water supply storage, 

hydroelectric generation, and flood control storage space. Dams are evaluated regularly to verify 

their structural integrity, including their resistance to stresses that could result from local or regional 

earthquakes. However, in the unlikely event of a dam failure, water from the associated reservoir 

could inundate areas in the County. Dam failure could occur as a result of various natural or human 

causes, related to design and structural engineering problems, or lack of maintenance. The resulting 

effects could include loss of life, damage to property, and other related hazards, along with 

displacement of residents and/or damage to water resourceresources and other infrastructure 

facilities (e.g., irrigation, electric power generation or transmission, transportation). Figure 9 

illustrates the areas of potential flooding in the event of dam failure, with the most vulnerable 

population located in the southern region of the county.  

Virtually no urban area in the County is free from flooding in the event of dam failure. The probability 

of dam failure is heightened by seismic activity in the vicinity of major fault zones. Many critical 

facilities are located in potential flood areas in the event of dam failure, including cooling/warming 

centers, health centers, schools, and fire stations in the cities of Chowchilla and Madera. The 

potential for dam failure is likely to increase due to climate change induced increases in extreme 

precipitation events and snow melt. Table 7-6Table 2 summarizes dams in Madera County and 

provides information on each damΩs purpose, height, maximum discharge, maximum storage, and 

drainage area. 

Pursuant to GC Section 8589.5, the California Emergency Management Agency prepared maps 

showing dam failure inundation. These maps can be found at the following URL: 

http://www.calema.ca.gov/hazardmitigation/pages/dam-inundation-program.aspx 

Pursuant to GC Section 8589.5, the California Emergency Management Agency prepared maps 

showing dam failure inundation. These maps can be found at the following URL: 
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Figure 9 Figure 8 Flood Area in Dam Failure 
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Table 2 Madera County Dams 

Dam Name Purpose Height (Feet) 
Max Discharge 

(Cu ft/sec) 
Max Storage 
(Acre-Feet) 

Drainage Area 
(Square Miles)  

Friant Irrigation, Flood Control, Water Supply, 
Recreation 

299319 ςN/A 520,500 1,675.0038.80 High 

Kerckhoff Hydroelectric, Recreation 114 75,000 4,252 1,461.00 Low 

Berenda Slough Irrigation 21 N/A6,364 1,4602,450 283.00 High 

Sierra Vista Irrigation, Water Supply 12 N/Aς 90 N/A274.50 Low 

Buchanan Dam Irrigation, Flood Control, Recreation 218 106,000 150,00085,2
56 

235.00 Low 

Hidden Dam Irrigation, Flood Control, Recreation 184 106,000 116,72790,0
00 

234.00 Low 

Manzanita Diversion Hydroelectric 30168 1,500 168 61.00 High 

Black Hawk Water Supply, Recreation 45 38,000 1,540740 58.80 Significant 

Crane Valley Hydroelectric, Recreation 145 27,000 45,410 39.70 High 

Madera Lake Irrigation, Water Supply, Recreation 31 N/A3,800 7,2502,300 4.50 High 

Lake Jane Irrigation, Water Supply 37 N/A6,600 345182 3.20 Low 

Spring Water Supply, Recreation 41 N/A4,400 500152 2.87 Significant 

Upper Wilcox Water Supply 48 N/A2,513 320200 0.90 High 

Mcclure Lake Water Supply, Recreation 12 ς ς 0.60  

Middle Lake Irrigation, Water Supply, Recreation 26 N/A655 13174 0.55 Low 

Rutherford Lake Water Supply, Recreation 10 ς ς 0.40  

Oakhurst Wastewater Treatment Other 60 N/A68 135110 0.01 Low 

Chilkoot Hydroelectric 11 50 308 N/Aς Low 

San Joaquin No. 3 Forebay Hydroelectric 40 170 20 N/Aς Low 

Wishon Forebay Hydroelectric, Recreation 15 1,000 69 N/Aς Low 

Mendota Diversion Other, Irrigation, Water Supply 23 N/A 3,000 N/A Significant 

Source: Army Corps of Engineers National Inventory of Dams, Accessed 2/23/2015January 2, 2025 
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 POTENTIAL FUTURE FLOOD HAZARDS FROM CLIMATE CHANGE 

The scientific community is continuously increasing its understanding of the effects of global climate 

change, including the potential for an increase in flood hazards from altered meteorology and sea 

level rise. State, regional, and local governments in California have also been developing their 

awareness of the potential statewide and region-specific risks. It is important, especially for areas 

protected from flooding by levees, to consider the potential for climate change to adversely affect 

ŦƭƻƻŘ ǊƛǎƪǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ нллф /ŀƭƛŦƻǊƴƛŀ /ƭƛƳŀǘŜ !ŘŀǇǘŀǘƛƻƴ {ǘǊŀǘŜƎȅΣ /ŀƭƛŦƻǊƴƛŀΩǎ ǿŀǘer systems 

are designed and currently operated to strike a balance between water storage for the dry months 

and flood protection during the winter and spring, when heavy rainstorms, runoff, and snowmelt can 

ŎŀǳǎŜ ŘƻǿƴǎǘǊŜŀƳ ŦƭƻƻŘƛƴƎΦ ²ƘƛƭŜ ǎƻƳŜ ŎƭƛƳŀǘŜ ƳƻŘŜƭǎ ǇǊŜŘƛŎǘ ŀƴ ƻǾŜǊŀƭƭ ŘǊȅƛƴƎ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ 

climate, there are also predictions of continued risks from intense rainfall events that can generate 

more frequent and/or more extensive runoff and flooding in the future . In 2011, the California Ocean 

Protection Council adopted a resolution that included sea-level rise projections of 14 inches by 2050 

and 55 inches by 2100, which are the averages of multiple models. Predictions of more extreme 

future flooding are echoed by the 2012 CVFPP; however, the CVFPP also explains that the 

development of climate-change influenced, flood hydrology modeling is a complicated exercise that 

must account for many uncertainties. DWR, in partnership with the USACE, is in the process of 

developing updated hydrologic modeling that includes the effects of climate change. This updated 

modeling will be used for technical evaluations leading to the 2017 update of the CVFPP. 

 FLOODING INFORMATION REQUIRED IN THE GENERAL PLAN 

California Government Code Section 65302 requires General Plans to include a series of flood-related 

exhibits, including the 200-year flood plain and the FIRM maps with hazard area zones. The additional 

required information is described briefly below with web links to the maps. 

California Water Code Section 9610(d) Maps. As directed by California Water Code Section 9610(d), 

DWR has developed and released floodplain maps for existing urban and adjacent urbanizing areas 

in the event of the failure of the SPFC facilities during flooding that has a 1-in-200 chance of occurring 

in any given year. The maps developed pursuant to California Water Code Section 9610(d) do not 

ŀŦŦŜŎǘ C9a!Ωǎ National Flood Insurance Program (NFIP) implementation or the target level of flood 

ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ¦{!/9Ωǎ CŜŘŜǊŀƭ ǎǘǳŘƛŜǎΦ 

Designated Floodway Maps. The Designated Floodway refers to the channel of the stream and 

that portion of the adjoining floodplain reasonably required providing for the passage of a design 

flood. It is also the floodway between existing levees as adopted by the Central Valley Flood 

Protection Board (Board) or the Legislature. The Board, under Section 8609 of the Water Code, 

has the authority to designate floodways in the Central Valley. California Code of Regulations, 

Title 23, Waters, ǇǊƻǾƛŘŜ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ .ƻŀǊŘΩǎ ǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ¢ƛǘƭŜ ноΣ 

Article 5, Section 107 regulates uses in Designated Floodways. California Department of Water 

Resources (DWR) includes designated floodway maps on their internet file transfer site. The maps 

are available at the following URL: fhttp://www.cvfpb.ca.gov/maps/ 
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CƭƻƻŘǇƭŀƛƴ !ǿŀǊŜƴŜǎǎ aŀǇǎΦ ¢ƘŜ ƛƴǘŜƴǘ ƻŦ ǘƘŜ 5²wΩǎ !ǿŀǊŜƴŜǎǎ CƭƻƻŘǇƭŀƛƴ aŀǇǇƛƴƎ ǇǊƻƧŜŎǘ ƛǎ ǘƻ 

ƛŘŜƴǘƛŦȅ ŀƭƭ ǇŜǊǘƛƴŜƴǘ ŦƭƻƻŘ ƘŀȊŀǊŘ ŀǊŜŀǎ ōȅ нлмр ŦƻǊ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ƳŀǇǇŜŘ ǳƴŘŜǊ C9a!Ωǎ 

National Flood Insurance Program (NFIP) and to provide the community and residents an additional 

tool in understanding potential flood hazards currently not mapped as a regulated floodplain. The 

awareness maps identify the 100-year flood hazard areas using approximate assessment procedures. 

These floodplains are shown simply as flood prone areas without specific depths and other flood 

hazard data. These maps are available at the following URLs: 

  

HTTP://WWW.WATER.CA.GOV/FLOODMGMT/LRAFMO/FMB/FES/AWARENESS_FLOODPLAIN_MA

PS/MADERA/ 

Historic Flooding. For a broader discussion of flooding history within the statewide context, 

!ǘǘŀŎƘƳŜƴǘ / ƻŦ 5²wΩǎ /ŀƭƛŦƻǊƴƛŀΩǎ CƭƻƻŘ CǳǘǳǊŜ provides a history of flood management in California. 

(DWR 2013) Attachment C is available at the following URL: 

http://www.water.ca.gov/sfmp/resources/Attachment_C_History.pdf 

Regional Flood Atlas. During the development of the 2012 Central Valley Flood Protection Plan, areas 

protected by the facilities of the State Plan of Flood Control (SPFC) were organized into nine flood 

planning regions to account for the variations in land use conditions, flood protection facilities, and 

flood hazards. Though originally nine regions, some of the regions have combined to strengthen their 

planning, leading to the six regions. Maps in these regional flood atlases show the flood risk 

characteristics and hazards in each region. Madera County is located within the Upper San Joaquin 

River Region. DWR prepared a draft map atlas for the Upper San Joaquin River Region and posted it 

on its website in May 2013. The atlas was compiled from existing data to share understanding and 

to facilitate discussions about the current state of flood risks. The atlases are not intended to serve 

as a comprehensive environmental setting section under CEQA or NEPA, but they provide valuable 

graphical depictions of flood risk characteristics and hazards in the region. The Atlas includes the 

following maps: 

Á Map 1 Regional Overview ς This map identifies the boundaries and map extent for the Region. 

Á Map 2 Protected Populations and Assets ς This map identifies the distribution of protected populations 

and assets in the Central Valley. 

Á Map 3 Levee Flood Protection Zones ςThis map shows areas within the Region protected by the 

facilities of the SPFC. 

Á Map 4 Local Jurisdictions ς This map shows the city and county boundaries and will be used to identify 

the local land use planning authority in order to identify the appropriate land use-based roles and 

responsibilities. 

Á Map 5 DWR Integrated Regional Water Management Planning Areas ς This map identifies the DWR 

Integrated Regional Water Management Planning Regions that coincide with the Flood Planning 

Region. 
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Á Map 6 General Land Use ς This map identifies general land uses, including agricultural, urban and 

native vegetation. This information will be used to identify flood risks of current and future 

development in the floodplains. 

Á Map 7 Local Maintaining Agencies ς This map identifies the LMA boundaries within the Region. 

Á Map 8 Existing Critical Facilities and Economic Assets ς This map identifies highways, primary county 

roads, railroads, bridges, airports, docks/marinas, hospitals, police stations, firehouses, and schools. 

Á Map 9 SPFC and Local Flood Control Facilities ς This map identifies the SPFC and Non-SPFC flood 

control facilities (levees, weirs, pump stations, canals) that provide flood protection. This information 

will be used to identify and locate all flood facilities in the Region. 

Á Map 10 Flood Emergency Response Facilities ς This map identifies facilities that may be used to support 

emergency response readiness. 

Á Map 11 Overall Levee Conditions ς This map includes the results of inspection reports, Non- Urban 

Levee Evaluations/Urban Levee Evaluations, and other known/identified deficiencies or areas of poor 

past performance. 

Á Map 12 Seepage Past Performance Problems ς This map includes the results from Flood System Repair 

Program/Urban Levee Evaluations, showing areas which have experienced seepage issues. 

Á Map 13 Slope Instability Past Performance Problems ς This map includes the results from Flood System 

Repair Program/Urban Levee Evaluations, showing areas which have experienced slope instability 

issues. 

Á Map 14 Erosion Past Performance Problems ς This map includes the results from Flood System Repair 

Program/Urban Levee Evaluations, showing areas which have experienced erosion issues. 

 Map 15  

Á Other Past Performance Problems ς This map includes the results from Flood System Repair 

Program/Urban Levee Evaluations, showing areas which have experienced a variety of issues including 

breaches and overtopping. 

Á Map 16 FEMA 100-Year Floodplain ς This map identifies the 100-year flood inundation areas from the 

FEMA 100-year floodplain. 

Á Map 17 Channel Capacities and Flood Forecast Monitoring Network ςThis map identifies the current 

channel capacities of the SPFC. This information will be used to identify the floodways and their 

capacities within the region. 

Á Map 18 Managed Environmental Lands ς This map identifies the wildlife refuge areas and critical 

habitat areas. This information will be used to map ecologically sensitive areas within the region. 

Á Map 19 Riparian Vegetation, Critical Habitat, and Endangered and Threatened Species ς This map 

identifies riparian vegetation along the rivers and streams affected by the SPFC facilities, and the 

presence of Critical Habitat or Endangered and Threatened Species within the region. 

The Upper San Joaquin River Region Draft Map Atlas is available at the following URL: 

http://www.water.ca.gov/cvfmp/regionalplan/docs/06-Upper-SJ-River-Atlas-May2013.pdf 
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7.37.4 FIRE HAZARDS 

Both urban and wildland fire hazards exist in Madera County, creating the potential for injury, loss of 

life, and property damage. Urban fires primarily involve the uncontrolled burning of residential, 

commercial, and industrial structures due to man-made causes. Wildland fires affect grass, forest, and 

brushlands, as well as any structures on these lands, and may result from either man-made and/or 

natural factors. The type and amount of fuels, topography, and climate are the primary factors 

influencing the degree of fire risk. Climate change is expected to significantly increase the frequency, 

intensity, and duration of wildfires due to warmer temperatures, longer droughts, and drier 

vegetation, leading to more favorable conditions for fires to start and spread rapidly across larger 

areas. In addition, warmer temperatures and drier conditions will lengthen the wildfire season in 

Madera County. These impacts will be seen worsening throughout the County, but particularly in the 

eastern part of the county containing Sierra National Forest where fuels for wildfires have become 

drier and more abundant over time. 

Public protection classifications are designated by the Insurance Services Office (ISO). The ISO bases 

its classifications on a number of factors, including fire department location, equipment, and 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. The City of Madera maintains a rating of 4, and some 

small areas of the unincorporated county maintain a 6. The Coarsegold, Oakhurst, Ahwahnee, Bass Lake, 

and North Fork areas are classified with ratings of 8. The remainder of the county currently has a rating 

of 9. Areas can be rerated, since new development must meet county fire protection standards. Figure 

7-17 depicts the ISO ratings in the county. 

STRUCTURAL FIRE HAZARDS 

Factors which exacerbate structural fires include substandard building construction, highly 

flammable materials, delay in response time, and inadequate fire protection services. 

The County Fire Department currently reviews development plans and building permits for compliance 

with the Uniform Fire Code. Until recent years, however, there was little or no enforcement of structural 

fire codes (for example, building codes requiring interior sprinkler systems and fire-safe building 

materials). As a result, many of the structures in Madera County which were built prior to 1987 may be 

substandard in terms of fire safety. There is currently no program for retrofitting of such structures (with 

the exception of those structures that legally require inspection, such as institutional buildings). 
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WILDLAND FIRE HAZARDS 

Wildland fire hazards exist in varying degrees over approximately two-thirds of Madera County, to the 

north and east of the Madera Canal. While the wildland fire season has historically lasted 

approximately five to six months, worsening conditions related to higher temperatures and drought 

have increased vulnerability to wildland fires year-roundThe wildland fire season lasts approximately 

five to six months, from late spring to fall. Vegetation in the foothills and mountain areas is generally 

more densemore dense and fire-prone than that in urban areas. Increasing development in the foothills 

and subsequent fire control measures have the effect of altering the natural cycle of the ecosystem, 

whereby periodic fires clear the understory brush. Suppression of natural fires allows the understory to 

become dense, and creates the potential for larger and more intense wildland fires. 

The greatest wildland fire hazards exist in areas with quickly ignitable, dense understory vegetation, 

such as grasses, adjacent to slower and hotter burning fuels, such as trees. Particularly fire-prone 

vegetation can be found in the upper foothills, or chaparral belt, which is summer dormant and highly 

flammable. Areas of the county with steep-sloping topography are also very hazardous, since fires 

bum burn hotter and faster in these areas, response time increases, and accessibility for emergency 

equipment is reduced. Figure 7-18Figure 10 depicts areas of the county with slopes in excess of 30 

percent, which are areas where fire is likely to burn more quickly and intensely. 

The potential for large and damaging fires increases as residential and recreational developments 

encroach further into the wildlands. Many steps can be taken to reduce this potential loss of life and 

property by wildfire: enforcement of building codes; use of green belting; removal of vegetation 

around structures; prescribed burning to control and reduce fuel load; implementation of fire safe 

practices, including proper road construction and adequate water systems; and perhaps most 

important, proper land use planning and zoning. 

Wildland Urban Interface 

The wildland urban interface (WUI) is the zone of transition between unoccupied land and human 

development where structures and other development meet or intermingle with undeveloped wildland 

or vegetative fuels. CAL FIRE classifies two types of WUI areas: the WUI interface and WUI intermix. The 

WUI interface consists of areas where development is grouped near areas with wildland fuels with a clear 

line of demarcation between development and vegetation. The WUI intermix consists of areas were 

development is interspersed or scattered throughout wildland vegetation. Madera County includes both 

WUI interface and intermix areas. Communities in Eastern Madera County, including Oakhurst, Yosemite 

Lakes, Coarsegold, Indian Lakes, North Fork, Ahwahnee, and Nipinnawasee are primarily classified as WUI 

intermix areas surrounded by non WUI vegetated areas. 

Structure hardening and reduction of fire exposure are essential to reducing wildfire hazards in WUI 

areas. Structure hardening applies to both existing and new construction. Managing fire exposure can 

consist of increasing spacing between structures, and reducing fuel loads, such as vegetation, ground 

debris, and woodpiles. Structure hardening can include using noncombustible roof covering, siding, 

fencing, doors, and deck materials, properly sealing exterior doors. The California Building Code 
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includes standards for buildings in WUI areas and Madera County has adopted optional standards 

pertaining to development in WUI areas, including Article 47 and Article 49 of the California Fire Code 

which address construction methods and materials and mitigating wildfire risks in WUI areas. 

Very High Fire Hazard Severity Zones 

Very High Fire Hazard Severity Zones (VHFHSZ) are areas designated by the California Department of 

Forestry and Fire Protection (CAL FIRE) where the risk of catastrophic wildfires is particularly high due 

to a combination of environmental factors. These zones are part of the stŀǘŜΩǎ ŜŦŦƻǊǘǎ ǘƻ ƛƳǇǊƻǾŜ 

wildfire preparedness and mitigate the impacts of fires in areas that are most vulnerable. VHFHSZs in 

Madera County are primarily seen in the eastern region. As shown in Figure 12Figure 10, many of 

aŀŘŜǊŀ /ƻǳƴǘȅΩǎ ŜȄƛǎǘƛƴƎ ŎǊƛǘƛŎŀƭ ŦŀŎƛƭƛǘƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǎŎƘƻƻƭǎΣ ƘƻǎǇƛǘŀƭǎΣ ŀƴŘ ŦƛǊŜ ǎǘŀǘƛƻƴǎΣ ŀǊŜ ƭƻŎŀǘƛƻƴ 

within VHFHSZs. As shown in Figure 13Figure 11Σ ŎƻƳƳǳƴƛǘƛŜǎ ǎǳŎƘ ŀǎ hΩbŜŀƭǎΣ hŀƪƘǳǊǎǘΣ ŀƴŘ .ŀǎǎ [ŀƪŜ 

contain residential development, mixed use, and commercial development and are located in VHFSZs, 

putting people at risk of harm from wildfires.  

 

!ƭǘƘƻǳƎƘ ǘƘŜ {ǘŀǘŜΩǎ VCI{½ ƳŀǇǎ Ŏŀƴƴƻǘ ōŜ ƳƻŘƛŦƛŜŘ ƻǳǘǎƛŘŜ ƻŦ /![ CLw9Ωǎ ŦƻǊƳŀƭ ǳǇŘŀǘŜ ŀƴŘ ǇǳōƭƛŎ 

review process, local experience indicates that some areas, such as Raymond and Yosemite Lakes, face 

greater wildfire risk than currently depicted. Due to evolving climatic conditions and changing 

vegetation patterns, these maps may not fully capture on-the-ground conditions; however, they 

remain the best available, trackable data for assessing wildfire hazard. The County acknowledges these 

limitations and highlights that these communities have experienced significant wildfire threats despite 

not being included in the highest hazard classifications. 
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Figure 10 Figure 9 Slopes in Excess of 30 Percent 
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HISTORICAL WILDFIRES 

Historically, Madera County and the surrounding Sierra Nevada foothills have been impacted by seasonal 

wildfires, often driven by hot, dry summers and the occasional lightning storms. Over the years, Madera 

County has experienced a range of wildfires that have significantly impacted local communities, the 

environment, and the economy, as shown in Figure 14.  

One of the earliest recorded wildfires in Madera County was the Harlow Fire of 1961. Between 1959 and 

1962, California experienced a large-ǎŎŀƭŜ ŘǊƻǳƎƘǘΦ !ǘ ǘƘŜ ǘƛƳŜΣ ƛǘ ǿŀǎ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊǎǘ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ 

recorded history and fire officials anticipated the resulting wildfire risk. The Harlow Fire ignited on July 

10th of 1961, spreading to 43,329 acres before it was fully surrounded by containment lines on July 13th 

and fully controlled on July 15th. During those six days the Harlow Fire destroyed 106 buildings, devastating 

the rural communities of Ahwahnee and Nipinnawasee in the foothills of the Sierra Nevada.  

As temperatures have risen and drought conditions have worsened in the state, Madera County has 

experienced various wildfire events. In 2002, the Big Creek Fire burned more than 13,000 acres and forces 

evacuations in the remote areas near the Sierra National Forest. The Rail Fire occurred in Madera County 

in the Sierra National Forest mid-July of 2017 burning 3,500 acres. 

hƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ŦƛǊŜǎ ƛƴ aŀŘŜǊŀ /ƻǳƴǘȅΩǎ ǊŜŎŜƴǘ ƘƛǎǘƻǊȅ ƛǎ ǘƘŜ /ǊŜŜƪ CƛǊŜ ǘƘŀǘ ŜǊǳǇǘŜŘ ƛƴ 

{ŜǇǘŜƳōŜǊ нлнлΦ Lǘ ǊŀǇƛŘƭȅ ƎǊŜǿ ǘƻ ōŜ ƻƴŜ ƻŦ ǘƘŜ ƭŀǊƎŜǎǘ ŦƛǊŜǎ ƛƴ /ŀƭƛŦƻǊƴƛŀΩǎ ƘƛǎǘƻǊȅΣ ŜǾŜƴǘǳŀƭƭȅ ōǳǊƴƛƴƎ 

over 379,000 acres. The fire began near the Big Creek area and quickly spread due to extreme drought 

conditions and high winds. It destroyed more than 800 structures and forced tens of thousands to 

evacuate. The Creek Fire was significant for several reasons. It caused the largest single evacuation in the 

history of the Sierra National Forest and the fire trapped thousands of people, including campers, hikers, 

and residents, requiring airlift rescue operations. In 2021 the French Fire ignited and burned over 13,000 

acres. Fortunately, the fire was contained more quickly than some of its predecessors.  

In July of 2022, the OakRiver Fire burned more than 19,000 acres. Although this fire started in Mariposa 

County, it had significant effects on Madera County as it threatened the foothill communities to the south. 

The Fork Fire, also in 2022, burned approximately 900 acres in North Fork. 
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Figure 11 Wildland Urban Interface in Madera County 
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Figure 12 Figure 10 Fire Hazard Severity Zones and Critical Facilities in Madera County 
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Figure 13 Figure 11 Very High Fire Hazard Severity Zone and Land Use 
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Figure 14 Figure 12 Historic Wildfires 

 












































































































