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CHAPTER
SAFETY
7.1 INTRODUCTION

In planning for development, there are a wide range of environmental hazards to be considered. Some of
these hazards are mamade, and some are due to natural environmental factors. Much of the risk
associated with environmental hazards can often be gyeatiduced, or even eliminated, through
locationaldecisionsstrategic land use plannindWhere development must occur in a potentially
hazardous area, the use of mitigation measures can reduce risks to life and property. This chapter
inventories and assess the various environmental hazards in Madera County, including seismic and
geologic, floodfiredam failure, wildfire and urban fires, climate changércraft crash, andhazardous
waste-hazardwaterials 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 potentiatdarmicallyinducedseismically inducedurface

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 developmentjn-erdertao minimize or mitigate the risk of injury, death, and property daya

which could result from natural and manade hazards.

Madera County is divided into two major physiographic and geologic provinces: the Sierra Nevada Range
in the northeastern portion of the couni@nd the Central Valley the central and wester parts of the

county. Fhe-Sierrs i i i i i is-underlain
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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.
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entral Valley
3 o ! , , onic plates
continbes—to—elevatetherangedlost ef-the-seismichazardseventsin Madera County result from
movement along faults associated with theeation-theseSierra Nevada and Coa&anges.

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 aJguake.
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FAULTS

Faults are fractures in the Ea@hcrust 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 movementFhe-recen jSH Pty } j j
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10;000-years-are-consider@detives-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 AlquisPriolo Special Studies Zafer surface faulting or fault creefpdowever, there

are two significant faults within the larger region that have been, and will continue to be, the principal
sources of potential seismic actiyitvithin Madera County-auls within Madera County are depicted in
Figurel, below.

San Andreas Fault

TheSanAndread-aultliesto the westof MaderaCounty approximatelyd5milesfrom the countyline. This
faulthasalonghistoryof activity-andactivity andsthusthe primaryconcernin determiningseismi@ctivity
within the county. Activity along thefault variesalongits spanfrom the Gulf of California taCape
Mendocino. FABLE-Z

MODIEIER MERCALLL SCALE O EARTEHOUAKE INTENSITY

The western tip of Madera County lies within t6@entral California. Active Aréawvhere large numbers
of earthquakes have originated.







OwensValleyFaultGroup

TheOwensValleyFaultGroupisacomplex system containing both actimad potentiallyactivefaults,on
the easternbaseof the SierraNevadaRange. Thegroupis located approximately80 miles eastof the
MaderaCounty linejn InyoCounty. Thissystem has historically been tseurceof seismic activity within
MaderaCounty.

Other Active and Potentially Active Faults

Other active faults within the county have been |dent|f|ed dumaqous envwonmentaissessmentél’-he

m—wladeﬁa—eeuntyﬂfteen active faults (including the San Andreas and Owens Valley systems) were
identified in the Preliminary Geotechnical Investigationthe Fairmead state prison projedihe Parker

Lake, Hartley Springs, Hilton Creek, and Mono Valley Faattsefthefaulidie along the eastern portion

of the Sierra Nevada Range, approximately 75 miles to the northeast of Fairfdessh-are-the-Parker
LakeHartley-Springs—Hillen-Creek—and-Mono-alley-Fahies remaining faults are in the western
portion of the San Joaquin Valleys-well-asndwithin the Coast Range, approximately 47 miles west of
Fairmead. Most of the remaining 11 faults @essociated with the San Andreas, Calaveras, Hayward, and
Rinconada Fault Systems that collectively form the tectonic plate bouaidéthe Central Valleybraft

. be-active
; 3 , - : _Bsaépotentially actives
fault Ih4s—fau4t—he§apprommately 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 earthquakkeo@ovis fault could affect southern
MaderaCounty.However becausef the lackof historicactivityalongthe Clovidault, thereisinadequate
evidencefor assessing maximum earthquake impacts.







Calaveras FANW 19 70 150 700 v 650 v
Greenville 73 NW 17 07 3,585 700 v 525 IV}
HartleySprings 75 NE 10 0.2 8424 875 v 475 W
Hayward 81 NW 31 49 556 700 v 675 IV}
Hilton CreelRegion 81, NE 10 20 554 700 v 650 W
LosPositas 91 NW 8 16 872 650 IV} 450 W
Mone Valley 81 NE 18 %5 557 700 v 650 W
Ortigalita 47.-SW 13 0.04 10,000 675 M 450 IV}
Parkerlake 72 NE 21 05 3,083 675 v 575 W
Rinconada 84-SW 75 24 140 700 v 600 IV}
SanrAndreasCreep) 67-SW 22 34 140 700 V] 600 W
San-AndreafMojave) 95, SW 202 34 345 8.50 M 825 v
Sophndroadilonh) 24 52 34 228 850 AV 759 Vi
San-Juan 98 W 40 N/A N/A 725 v} 625 W
Sargent 76, W 24 10 N/A 790 v 575 IV}




GROUNDSHAKING
Groundshaklng is the prlmary seismic hazard in Madera Ced%tgause—et—the—eeun@—setsmlesettmg

evels of

gteundshalqn@roundshakmgwhtehls dlrectly related to the magnltude ef—qeakan earthguakeand

the distance frona-guake'sn earthquake@ 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 moré nmeefsure 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
groundshakingntensities than areas located on hard rock. Therefore, structures located in the wélley
tendare Ilkelyto suffer greater damage from groundshaklng than those located in the foothill and

A - A attered
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el of
ground on

eastem—and—eentpat—pa#s—ef—the—vaueﬂ he eastern portlon of the coun

ea;thquake—en—the—@uens—VaHey—fautt—Smeecﬂmss of mountalnsatceunderlaln prlmarlly by granitic
rock_—these—zoneshich tends to experience very low levels afearsurface—amplification,—or
groundshaking. However, mosf-the-people living in theseonesareasdo not live on the hard rock;

instead, they tend to live in alluvial valleys tbe-weathered-and-decomposed-zonedhie meadows or




foothllls These areas will experlence stronger groundshaklng mtens@lesraetensﬂes-wmhm—the

Older buildings constructed before building codes were in effestl-even-newerbuildings-constructed

or before earthquake resistance provisions were included in the current building cor@éghie most likely
to suffer damage in an earthquake. Most of Madera Co@ntyuildings 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 earthquakesistant reinforcement are the most susceptiblee-sort
ef—structural fallurewh4eh—eauses—the—g¥ea4&bat can result in theloss of livesIn addition, Fhe

datlon

me&en—Fesu#mg—tFenorefter aIIuwum 50|Is caamplify motbn durlnq an earthquake, potentlallv leading

to alseseverey damageof 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 resultlng from groundshaklng efféh%sety—pe#eeﬁn—ei—the
; ed largely
f&isinic events coulcathage

te—mueh—efthe eﬁy—@O 2 dzyimeégmanglr_eﬂg@gfacmtlesor —and—therupture efwater mains which
could significantlyreducefirefighting capabilities

LIQUEFACTION
Liquefaction is a process whereby seihporarilyistemperariy-transformed-to-afluidforbehaves like

a liguidduring intense and prolonged growsthaking. Areas most prone to liquefaction are those which
are composed of sand or loose sediment with a lot of water in it, including in wesassaturated
{specificallwhere the water table is less than 30 feet below the sufaemdconsistofrelatively-uniform
sands-that-are-of-loose-to-medivm-densiBf particular-concern-interms-of developed-and-developing
areas-are-fillareas-that-have beenpoorlyconsolidapdtiiough 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 comienérd risk due to

liguefaction is low throughout most of Madera Coutyotherwords-the-soil-types-mitigate-agaist-the

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,




and human induced modification of lanAreas of fracturing and steep slopes with inadequate ground

cover in the foothill and mountain areas are prone to Iandslldm@#e—ape—many—sueh—&lceas—m—the

nty, since

sl&mpng—&leng—the—steep—banks—ef—we#s—and—epebaadsl|de susceptlbnltv is mfluenced by,

geologic and soil conditions, vegetation, and climatic conditions.

Zﬂgﬂ showsthese-areaghe location of cr|t|cal faC|I|t|es relat|ve to Iandsllde msl{\/ladera Countyin

summans-tandshidéandslidenazards within the county aresnfined-taconcentrated irthe foothills and
mountainous terrain, and the steep banks of the rivers which pass through the valleyAlears 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,
landslideprone rock, with previous histgrof landslide events. In contrast western and central parts of

the county have low to no risk of landslides as these areas ameaply flat and topographically
featureless. Western and central areas are susceptible to small landslides and slumping along the steep
banks of rivers and creekSritical facilities are located throughoekisting county communitieswith a

high concentration in theCeity of Madera Critical facilities in _areasf 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 seismicallyduced 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 Goumtye
beecausethe largest recorded seismicailyduced wave heights were 1.2 festcording-to-thd=iveCounty
Seismic-Safety-Elementthis 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 causgdylound 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 substantialaimount
subsidence, in excess of 20 feet over the past 50 yearsSan Joaquivalley is one of the most
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VOLCANIGAZARDS

The nearest volcanoés Madera Countjie in Mono County, in the Mammoth Lakes/Long Valley area, to

the northeast of Madera Countylhe 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 fiEle mostsericus—effect-on-Madera
Gountyrecent volcanic activity in the Long Valley volcanic region produced Mono Craters, which erupted
about680 years ago, and the Mono Lake volcanic field to the north, which was last active about 300 years
ago? Part of Madera County is located within the Long Valley volcanic region hazard zone. However, the

likelihoodof an eruption in theMammeoth-Lakes-area—acecording-to-the-DMG-wdiddg Valley volcanic

region is less than one percent in anv given year. A future volcanlc eruptlon is Ilbelasb-depesmen

geoleg&ts-to—beaeﬂve—mnall similar to previous volcanic act|V|tv in this region cblverpast5,000 years.
Howeverthe State Hazard Mitigation Plan does consider Madera County atoiskeffruption or ash from
volcanic activity in the Long Valley volcanic region.

L United States Geological Survey. 2019. Calif@faposure to Volcanic Hazards. https://www.usgs.gov/publications/califeeniagsure
volcanichazards
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Figurel  EarthquakeFaults
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7.3 FLOOMHAZARDS

Flooding is onef earthguakes-and-upliftithe primary natural hazardsf the-earth'scrustconcern in
Madera Countyparticularly within western areas of the county which h¥$esternMaderaCounty
hasa locationandtopographythat is naturally subjectto flooding. The mesthleveflat topography
of muehefthe valleyfloor contributesto flooding problems, becausas encewater risesabove{or

ﬂews-a#eund}that overflows streambanks or Ieveesn—was-hypethesged—by—se#m—that—the—area

Partsspread out over very large areas. In additicartpof Madera County are located in thieodplains
of reservoirs and theatural floodplainsndof basins, rivers, streams, canalsdsloughsand-reseroirs.

These areas are susceptible to flooding that can ultlmately threaten life, safety and préﬁfaﬂipeenen

ederal, State
ir Madera
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, A G- ; . Wﬂ:)i hazards in Madera
County can result from intense rain and snowmelt and/or failure of flood control facilities, such as
dams, levees, or drainagdannels.

According to the Madera Countycal Hazard Mitigation PldhHMB, Madera County is susceptible to
four different types of flood events: riverine flooding, flash flooding, localized/stormwater flooding, and
dam failure flooding.

A 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.

A _Flash flooding describes localized floods of great volume and short durgdoerallyresultsingfrom
heavy rainfall on a relatively small drainage adeaing the winter and springFlash floods often
require immediate evacuation within thieewtrhour, and thus early threat identification and warning
is critical for saving lives.

A Intensive ramasterArainstorms or snowmelt generally cause flooding because of levee
overtopping, levee failure, or localized drainage probleRisoding 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.

A Flooding-from-levee —dam -or-otherflood-control-infrastructimeensive ranstorms and snowmelt

can cause failure to levees and dasnand other flood control infrastructure whicten lead to

levee/dam overtopping or failu et

19



A catastrophic dam failure could easily overwhelm local response capabilities and require mass
evacuations to save lives. Impacts to life safei}-depend onthe-warning time andhe-resources
available to notify and evacuate the public.

flood flow capacif and increasing flood hazards

Fleodavenisiomiainsionms gensralveaihericlaied flood evengenerally occur between November

and April and are characterized by high peak flows of moderate duration. Snowmelt floods, which
normally occur between April and Jurniesnerallyhavelargermore water velumesand last longer than

rain flooding.Due to climate change, lolying areasand-exposed-propertthroughout Madera County

are likely to experience more frequent and more intense flooding, increasing the extent of thga00

and 500year floodplains. There will likely be more dry periods punctuateébseased precipitation
intensities of the largest storms or wet periods, producing little net change in precipitation totals but more
extreme conditions. Riverine floodingaisolikely to increas@Serresuicdiecause bmore 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,

OVETGIOWRAVEGSHANoN. limited channel capacity, anfiSoEeVee alReRaReECNECKIONTURGING o
propery maintaintleVéeare the main factors currently causing flooding in Madera Countgasive

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

in BERdWithinthefioodway Channeh floeaWal area sDuring-floods-and-floodreleases-from-Buchanan

quin River,

, 2 iegetation
washed out and carried downstrearring floodsduring-fleedsoften collect on bridges or plug culverts,
thuscreating allse infleedflowsflood flowsand/or a damming effect andeading to theovertopping of
the-flood control leveesAGCOMINGIONNENNIMRIONEIOIHENAINICAUSESIOMTIO0NINGNNNNAISINEY S is
Arundo donax an_agaressive plant that has invaded channels and embankmeessiting in
destabilization of the banks and leveesosion andalteration ofstream flows. Due to lack of fundifioy
invasive plant removathis plant has been allowed to grow andséwerelyimpeding flows. Additionally,
sloughs, rivers, and creeks have suffered serious breaches due fo the storm events and wil 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 destructioaf-or damage to bridges, culverts, and leveasd-increased-velocities of

flow-immediately-downstrean iderSiZed CUIVEHS Can Craate eXtemely Bigh Water velociiessand cause

20



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, #val threat of waterborne diseases), and
flooding can result imegionaland state-wide impacts(e.g., economic activitand water supply).
Despite thepotential hazards involved with living and working in flgmdne areas, they remain

21



desirable locations for a variety of land uses. In addition to important agricultural uses;pitood
areas and their associated waterways offer recreational opportunities, provide habitat for many
forms of wildlife, including rare or endangered animabfiglant species, and comprise critical links

in transportation, energy, and water conveyance systemsodplains play avital rolein mitigating

flood damageTherefore,it is important to preserve and maintatheir natural functions, which act

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

Historic Centexklood Events

Histonyindicates-thaMadera County experiences a heavy precipitation event almost every winter.
Occurrences of both riverine and localized flooding can occur annually. Heavyl@adihgto State
or PresidentidFederaldisaster declarations have historically occurred eve8yykars since 1982.

Floodsin the SanJoaquinValleyhavebeenrecordedfor over 175years. TheWreatFloodbf 1861-
1862 and major floods in 1907 and 1909 tedthe development of the Federal flood protection

Ao ‘ : : , ien-of Friant
Dam—m—JrQ4&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 letager damaging
events occurred in February and Juwfel969,and four times since1980,most recentlyin January
1997.0nthe SanJoaquirRiverlevees failed in 27 locations during the January 1997 event. The 1997
flood provided the impetus for a new comprehensive evaluatlon of flood management system in the

the upper reaches of Madera Ranchos North Mth—sgmﬁeant—ﬂeedmg—eeeu#ed—m—the—mmer

ana.Tthe Madera areais

}9415495(9—}952—}95549564958—]?962—}%&—}969Flood3m the Madera areahave been

significantly reduced since the construction of Hidden Dam in September of 18&6County has
experienced documented flooding issues in the following locations:

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

A The pond in Cedar Valley which flows into Lewis Creek

A 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

A North Fork along Church Street
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Tablel, below, lists the historical floods that have occurred in the County and indicaitésh floods have
led to PresidentidFederalor State disaster declarationsor-State-disaster-declarations

FABLEL3HISTORICAL ELOODS
Tablel Madera CountyHistoric Floods

1950 Floods Yes- State

1955 Floods Yesc State and Federal
February 1958 Yes- State

1963 Floods Yes- State

Winter 1969 Yesg Stateand Federal
Winter 1982 Yesc State

Winter 19821983 Yesg State andrederal

February1986 Yesg State andrederal

January Februaryl9923 | Yesg State andrederal

January March 1995

NeYesc State and Federal

January 1997 Yesg Stateand Federal
Winter 1998 NeYes- State
Apridune2006 Yesg Federal

Winter 2016/2017 Yes- State

Winter 2023 Yesc State

Oscteber-200BourceMaderaCountyt ocaHazardMitigation Plan,Octobe201 7iViaderalCoUnty, 2025




RegienaFlood Managemeniénd 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 facilitis-thefederal-leve|,includingthe United

States Army Corps of EnqmeélrlS/CE) at the federal Ievéh-Gahiomra—ﬂood-management-rs-pe#ormed

. ationthe Department of Water Resources
(DWR) at the state lev@tate regional andocal maintaining agencies, and private proponestéunder

official USACE flood-managementplans

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 dedcribes both structural and nonstructural means for
improving the performance dfood Gcontrol facilities.The CVFPP identifies nine regions, and as shown in
Figure3Eigure 2 MaderaCounty falls within the UppeBan Joaquin Rivetanningregion.This rehof
2015area is within the jurisdiction of the San Joaquin River Flood Management Adéedygency

is a joint powers authority formed to lead the Regional Flood Management Plan (REMP) and
represent local interestsThe Agency is composed of the Lower San Joaquin Levee District and the
San Joaquin River Exchange ContractWater Authontv, wrth auditor and controller services
provided by Merced Count.

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 $aedistricts responsible for levee maintenance: the
Lower San Joaquin River Levee District and the Madera County Flood Control & Water Conservation
AgencyThese special districts are charged witBrole of flood mitigatiompseventing Hoeding ofthetand

m—thelr—junsdretren Whlch reqwres maintenance of levee structures and/or other facilities such as pump
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agencies,
interests. The

{ons about
the

The San Joaquin River Flood Control System (SJRFCS) includes levees along the San Joaquin River; adjacent
reaches tributaries and distributaries; and bypasses exterfdom Gravelly Ford in Fresno County to the
southern Delta in San Joaguin Coufihie 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 £2@lys,—and900s andallowed

higher economic uses on lands previously subject to flooding. The regional flood management
system has supported economic prosperity of the Centraley, bul/alley buthas also fostered

more intensive land uses within areas that are still physically vulnerabl#food risks. Flood
management in the basiopstream ofthe MercedRiver consists diood storage in Millerton Lake

and 195 miles of levee ands2-milelendb2-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 dischrdles 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 showrHiguredEigure3.

The Levee Floodrotection Zone (LFPZ) map was developed by WViRrease awareness of flood

risks associated with Stat SRS NI f f S@SSad ¢KS YI LJ aK2dzf R y2id o
for the NFIP, as they do not show the same type of flood hazard and were prepared for different
purposes. LFPZ maps estimate tthaximum area that may be flooded a StateFederal 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 litnjtexee failure

at flows less than design capacity, overtoppin@ t#vee,or drainageproblems.Lands not mapped

within a LFPZ may also be subject to flood Fsdpired

The Madera County Emergency Operations Risstrevisedn 2010 |ast updatedin April of 2024
discusses emergencgsponse 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 EmergencyPatipiiiesMadera

County Flood Control and Water Conservation Dis(MEFCWC/gompleted the Madera County

Unified Flood Fight Command Maaitand the MCFCWCA Emergency Operation iRiSeptember
of 2022 for Madera Gounty pertaining toprocedures in the case of a floodlakes and Dam

Information Books are available at the Madera County Office of Emergency Services and will be
available in the Emergency Operations Center (EOC) wabivated. An EOGs a pre-designated

facility establishedby an agencyor jurisdiction to coordinate the overall agency or jurisdictional
response and supportto 'y SYSNHSyOed® ¢KS /2dzyieQa 9h/ Aa
responders need additional support.

52w KIFIad I0ly2¢ftSRISR GKIFG /FEAF2NYAIFIQE / SYGNI £ +1
to maintain and upgrade flood protection infrastructure has sharply declined. Most project levees are
maintained by local levee districts. In Maderau@ty, Flood Control Levees are maintained by Madera

County Flood Control and Water Conservatt@mencyFCWCA) 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/cvipp/). Most levee systems and
structuresin Madera County and the Lower San Joaquin Levee District were deemed acceptable. Some

I NBlFra ¢gSNBE y2GSR 4 KFE@PAYI YAY2NI SNRPaA2Y YR &SRA
f S@SS aeaiGsSy ol y 08 F2dzy R 2y  WPrognis/Floodl S6 & A G S
Management/Maintenance/Levemspections).

26



% L &
s,
. o -
A -
' .1V New Hegan ' A
0 W Reservos
1 f’
AL
— New Melones
- .
Buens B Lo
Cutett ~

4
Yoo 18000

Farmmgon Flood
Ry

e - Comtrod Rezervorwr L ¢
L \ ' 4 - p
Tullock N
& P ,‘»
30,0004 o ’
i e Biver Mgy, Vo Lo Padrs
st B Resersoir
T
Mode p Lake MeClie
sto o RENE
3 e e b
% 15,500 =
o
o
A Canle
M Deam
Fremant g Muriposa
Ferd Heservow
¥ Fwonin Lot
8,500
Margose 150" o
e & tiensley

Sa B Late

KEY Los Banos
. Millersw L[S

7 SPFC Levees Les Baron

Reservowr

Stanislaus Local Interest Project Levees
® Other SPFC Facilities

Lake (“/

o000 Flood Channel Design Capacities
in Cubic Feet/Second

River
uin RE

- 50:1)\"“"‘ g
0 8 18 Linle
i Reserverr

Scale In Miles
Nores. Y

Flood flow capaciies shown on this figure are primarily
from ewsting Operations and Mantenance Manuals

and USACE Design Memo No 1 (1865)

These capaciies represent estimates made at the time
the vanous propcts were implemnented  Actual flood flow
capaciies, in some cases, may difler substantisly

Figure 7-5: Design Flow Capacities within the San Joaquin River,
Bypasses, and Major Tributaries in the San Joaquin River Basin

Source: State Plan of Flood Control Descriptive Document (2010}




Figure3  Egure2——Flood Management Districts
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Figure4  Eigure3——Eastside and Chowchilla Bypass
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Figure5_ San Joaquin River Basin Watershed
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FEMA FLOOD HAZARD ZONES

The Federal Emergency Management Age(fegMA) 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 (FIRMsYhe EIRMs are used-to-determine flood-insurance reguirementsand rates-in flood

35



an Levee
omparable

36



37



Lower—San—Joagui| Lower—San—Joagqui| Yracceptable Encroachments,
Levee Distriet-Unis— Levee Distiet—Mader Erostion——Anmma|
13— Ash—Slough—Rigl County GCentrol—Foundation—o
Bank Concrete-Structures
Lower —San—Joagui| Lower—San—Joagui| Yracceptable Encroachments—Slop
Levee District Units 171 Levee District—Mader Stabilihy——Erosion
23, FresnoRiver County Animal— Control,
Secepage
Lower—San—Joagui| Lower—San—Joaqui| Ynaceeptable Encroachments,
L its 14 istrict ion—Animal d

612
Lower—San—Joaqui| Lower—San—Joaqui| Yraceceptable Ensroashment—Slon
Levee District-Units-9 Levee District,Mader Stability,——Anima

; n Geunty Control-Eresion
Fresno River
Lower—San—Joagui| Lower—San—Joagui| Ynasceptable Encroachments-Anima
Levee District-Units-9 Levee District,Mader Control-Eresion
1415 Ash-and Berend GCounty
Sloughs

The AHRMs show areas of high, moderate, and low flood aisé#are used to set minimum building
requirements forflood proneareasand set flood insurance rates and requirememiadera County
is_a participating jurisdiction in_thdélational Hood Insurance Program |and is responsiblefor
implementingFEMA floodplaitTmanagementegulations within the county.
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Figure 7-8: Overall Levee Conditions
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100-yearand200yeaand 500yearFloodHazardZones

would be inundated by a flood event having gpércentand 0.2percentchance of being equaled or
exceeded in any given year. Thedrcent annual chance rood is also referred to as the base rood er 100
year flood
managemen#ﬂeedzenes—Aeeessed;ebnﬂpyzs—zm%)and 1he2500vear roodealn deplcts an area

with a 0.2 percent annual chance infindation.Figure6Eigure5 showsthe FEMAflood hazard zones

within the countyand- : 128 red@ones beginning with

Y! Q d@eNcbndider@d high risk areas and are within the- éOS I NJ FE22R T 2ySoBIs2ySa ¢
W/50 MO2 NINB  Orfiodaiale® BWiSIRareasZone D designates areas where flooding is possible

but for whichflood hazards are undetermined or have not been studied.

Figure7 shows thel00year and 506year floodplains relative to critical facilities throughout the
county. Large portions of western Madera County are within the-¢6@r flood zoneinelyddancluding
the following areas:

E—Mghngezepw-and—enemnpassew%e—immedﬁdmmedlatewcmlty of Eastman Reservaoir,
Hensley Lakegnd-Millerton Lake-lt-alsoincludesthe-seuthernmeost

A Southernmosportions of the Chowchilla River, Ash Slough, Berenda Slough, Fresno River, Chowchilla
Bypass, and San Joaquin River

and—gene;aﬂy—mele@es—apeaﬂeasalong the northern banks of the San Joaquin River between
Highway 99 andMillerton Lake.
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hin—Zone X—are—considered-b MAto-be-areaso

zoene)Along portions of Highway99 east and west of the City of Madera.
A Adjacentto FresnoRiver, Dry Creek,and Cottonwood Creek

Diagram.Most areas of Madera County within the 196ar flood zone consist of areas designated for
agricultural uses in Western Madera County. However, unincorporated communities near the cities of

45



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 7-13:
Flood Hazard Areas and General
Plan Land Use Designations
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Figure 7-14:
Flood Hazard Areas and
Existing Land Use
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Figure6  FEMA Flood Hazard Zones
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Figure7 FEMA Flood Risk and Critical Facilities
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Legend:
Areas Subject lo Flooding
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FIGURE 7-15
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Source: Federal Emergency Management Agency, 19§

Maps Prepared 8293 by: H. T. Harvey & Associates
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Figure8

Flood Hazard Area and General Plan Land Use
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DamFailurelnundation

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 ttmatld result from local or regional
earthquakes. However, ithe unlikelyevent ofa dam failure,water from the associatedeservoir
couldinundate areas in the County. Dam failure could occur as a result of various natural or human
causes, related to dggn 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 watesourcaesourcesand other infrastructure
facilities (e.g., irrigation, electric power generation or transmission, transportatibmre 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.

Virtuallyno urbanareain the Countyisfree from floodingin the event ofdam failure.The probability
of dam failure is heightened by seismic activity in the vicinity of major fault zgnesy critical
facilitiesare loated in potential flood areas in the event of dam failuirecludingcooling/warming
centers, health centers, schooland fire stations inthe cities of Chowchillaand Madera The
potential for dam failure is likely to increase due to climate change induced incrgags$reme
precipitation events and snow meltable—#6Table2 summarizes dams in Madera County and

provides information on each dagpurpose, height, maximum discharge, maximum storage, and
drainage area.
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Figure9 FEigure8——Flood Area in Dam Failure
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Legend:

Sarn] Areas of Potential Flooding
Due to Dam Failure
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FIGURE 7-16

AREAS OF POTENTIAL FLOODING
IN THE EVENT OF DAM FAILURE

Source: U. S. Army Corps of Engineers, 1991

Maps Prepared /93 by: H. T. Harvey & Assoclates
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Table2 Madera County Dams

Height (Feet)

Max Discharge

Max Storage

Drainage Area

(Cu ft/sec) (Acre-Feet) (Square Miles)
Friant Irrigation, FloodControl, WateriSupply| 299319 eN/A 520,500 1,675-0688.80 High
Recreation
Kerckhoff Hydroelectric Recreation 114 75,000 4,252 1,461.00 Low
BerendaSlough Irrigation 21 N/A&;364 1;4602,450 283.00 High
SierraVista Irrigation, Water Supply 12 N/Ae 90 N/A2#4-50 Low
BuchanarDam Irrigation, FloodControl, Recreation 218 106,000 150,00@85,2 235.00 Low
56
HiddenDam Irrigation, FloodControl, Recreation 184 106,000 116,72R0;0 234.00 Low
00

ManzanitaDiversion Hydroelectric 30168 1,500 168 61.00 High
BlackHawk \Water Supply Recreation 45 38,000 ;540740 58.80 Significant
CraneValley Hydroelectric Recreation 145 27,000 45,410 39.70 High
MaderalLake Irrigation, Water Supply-Reereation 31 N/A3:800 #25e2,300 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
UpperWilcox \WaterSupply 48 N/A2:513 320200 0.90 High
Meelurelake MaterSupphrRecreation 12 € € 060

Middle Lake Irrigation, Water Supply, Recreation 26 N/AB55 13174 0.55 Low
IRutherfordlake MaterSupphrRecreation 10 € € 040
OakhurstWastewater TreatmentOther 60 N/A68 135110 0.01 Low
Chilkoot Hydroelectric 11 50 308 N/Ae Low
SanJoaquirNo.3Forebay Hydroelectric 40 170 20 N/Ae Low
\Wishon Forebay Hydroelectric Recreation 15 1,000 69 N/Ac Low
Mendota Diversion Other, Irrigation, Water Supply 23 N/A 3,000 N/A Significant

SourceArmy Corps of Engineers National Inventory of Dams, Acca&ssaoi5]anuary 2, 2025
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+37 AFIREHAZARDS

Bothurbanandwildlandfire hazardsexistin MaderaCounty creatingthe potential for injury, lossof

life, and property damage. Urban firesprimarily involvethe uncontrolled burning of residential,
commercial, andndustrialstructuresdueto man-madecausesWildlandfiresaffectgrassforest,and
brushlands,aswell as any structures orthese lands, and may result from eithenanmade andor
natural factors. Thetype and amountof fuels, topography, and climate are the primary factors
influencing the degree of firdsk.Climate change is expecteddmnificantly increase the frequency,
intensity, and duration of wildfiredue 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, warntetemperatures 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 widi@ve become

drier and more abundant over time.
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Legend:
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KFIGURE 7-17
FIRE INSURANCE CLASSIFICATIONS

Note: Does not show fire insurance classifications
for incorporated cities of Madera and Chowchilla

Source: Madera County Fire Department,

Mags Prepared 893 by: H. T. Harvey & Associates
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WILDLANCFIRBHAZARDS

Wildland firehazards exist in varying degrees over approximately-ttitms of Madera County, to the

north and east of the Madera Canallifiile the wildland fire seasomas historically lasted
approximately five to six monthsiorsening conifions related tohigher temperatures and drought

five to six monthsfrom latesprng to-fall Vegetationin the foothills and mountairareas isgenerally

moere-densenore denseand fireprone than thatin urbanareaslincreasinglevelopmentnthe foothills
andsubsequenfire control measureshavethe effect of altering the natural cycle of the ecosystem,
whereby periodic fires clear thenderstory brush.Suppressiomf naturalfiresallowsthe understoryto
become densgandcreatesthe potential forlargerandmoreintense wildland fires.

Thegreatestwildlandfire hazardsxistin areaswith quicklyignitable, denseainderstoryvegetation,

such agyrassesadjacentto slower and hotter burningfuels, suchastrees. Particularlyfire-prone
vegetationcan be found in the upper foothills, or chaparral belt, which is summer dormant and highly
flammable. Areas of the county with stesfoping topography are also very hazardous, since fires
Burm-burn hotter and faster in these areas, response time increases, and accessibility for emergency
equipment is reducedFigureZ-18Figure10 depicts area®f the county with slopes in excess of 30
percent which are areas where fire is likelytiarn more quickly and interedy.

Thepotential for large and damagingfires increasesasresidentialand 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; prescribeldurningto control and reducefuel load; implementationof fire safe
practices,including proper road construction and adequateater systems;and perhapsmost
important, proper land use planning azdning.
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includes standards for buildings in WUI areasl Madera County has admgl optional standards
pertaining to development in WUI areas, including Article 47 and Article 49 of the California Fire Code
whichaddress construction methods and materials and mitigating wildfire risks in WUI areas

Very High Fire Hazard Severity Zones

Very High FirglazardSeverity 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 theisf Qa SFF2NlLia G2
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 shovamine 12~igure 10, many of

al RSN} /2dzyiéeQa SEA&aGAY3T ONRGAOIE FIFLOAEtAGASAZ A
within VHFHSZs. As showirigurel3rigurelly O2 YYdzy AGASa adzOK | A& hQbSIf a
contain residential developmentixed use, and commercial developmeamd are located in VHFSZs

putting people at risk of harm from wildfires.

| f K2dzZ3K MCKE %{ ¥F 1B Q®Iyy2id 06S Y2ZRAFTASR 2dz2iarARS 2
review process, local experience indicates that some asems) as RaymorahdYosemite Lake$ace

greater wildfire risk than currently depicted. Due to evolving climatic conditions and changing
vegetation patterns, these maps may not fully capturetieground conditions; however, they

remain the best available, trackable data for assessingiveildfzard. Th€ountyacknowledges 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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Figurel0 FEigure9——Slopes in Excess of 30 Percent
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FIGURE 7-13
SLOPES IN EXCESS OF 30 PERCENT

Note: Does not show slope informatioa for land with
National Forest or National Park boundaries

Source: U. S. Soil Conservation Service, 1962

Maps Prepared £/93 by: H. T. Harvey & Associates
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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 atige-occasionalightning storms. Over the years, Madera
County has experienced a range of wildfires that have significantly impacted local communities, the
environment, and the economy, as showrFigurel4.

One of the earliest recorded wildfires in Madera County was the Harlow Fire of 1961. Between 1959 and

1962, California experienced a largeQl £ S RNR dzZ3Kidd G GKS GAYSS Al o1
recorded history and fire officials anticipatedetmesulting wildfire risk. The Harlow Fire ignited on July

10" of 1961, spreading to 43,329 acres before it was fully surrounded by containment lines on*July 13

and fully controlled on July ¥5During 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 Natidtorest. The Rail Fire occurred in Madera County

in the Sierra National Forest mildily of 2017 burning 3,500 acres.

hyS 2F GKS Y234 dA3IYyATAOFLYy(d FANBA Ay al RSN} [/ 2dzy
{SLISY6OSNI nnuwn® LG NIYLAREE INBg G2 6S 2yS 2F GKS
over 379,000 acres. The fire began near the@igek 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 evatiiation in

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 coiriad more quickly than some of its predecessors.

In July of 2022, thE¥alRiVer 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.

69



70



Tuolumne County

i Stanislaus County

: e 3
N Y
L4 -
-—v’i{, § A\

Y
w

1 Madera County Boundary
City Boundary
I:l County Boundary Inty
® Madera Communities
Wildland Urban Interface (WUI)

Interface

- Intermix

Non-WUI Vegetated

- No Housing

(a9)

Mariposa County

.‘
»
(-
O
-v-
X,
.

il

Very Low Housing Density X

Non-Vegetated or Agriculture

Low and Very Low
Housing Density

- Medium and High Housing

Density .
No Housing
Water
0 6 12 N
I T A ey
Miles =

395

Mono County

Basemap provided by Esri and its licensors © 2025.
Additional data provided by USFS, 2020.

71



Figure12_Figurel0—Fire Hazard Severity Zones and Critical Facilities in Madera County
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Figurel3 Eigurell —Very High Fire Hazard Severity Zone and Land Use
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Figureld FEigurel2 Historic Wildfires
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