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Across the United States, natural and human-cadisedters have led to increasing levels of
death, injury, property damage, and interruptiobudginess and government services. The toll
on families and individuals can be immense and dgthdusinesses cannot contribute to the
economy. The time, money and effort to responchtbracover from these emergencies or
disasters divert public resources and attentiom fother important programs and problems.
With two Federal declarations in the last ten yeansl several significant wildland fires in 2012
and 2013, Douglas County, Nevada, recognizes theeguences of disasters and the need to
reduce the impacts of natural hazards.

The elected and appointed officials of Douglas @gatso know that with careful selection,
mitigation actions in the form of projects and mags can become long-term, cost effective
means for reducing the impact of natural and hun@aarsed hazards. Applying this knowledge,
the Douglas County Hazard Mitigation Planning TRekce updated thBouglas County,
NevadaHazard Mitigation Plan With the support ofarious County officials, the State of
Nevada, and the United State Department of Home®smuuirity/Federal Emergency
Management Agency (FEMA), this plan is the restikeveral months of work to update a
hazard mitigation plan that will guide Douglas Ctoutoward greater disaster resistance in full
harmony with the character and needs of the command region.

People and property in Douglas County are at nsinfa variety of hazards that have the
potential for causing widespread loss of life aathdge to property, infrastructure, and the
environment. The purpose of hazard mitigation igrtplement actions that eliminate the risk
from hazards, or reduce the severity of the effetts|azards on people and property. Mitigation
is any sustained action taken to reduce or elimif@tg-term risk to life and property from a
hazard event. Mitigation encourages long-term c&dn of hazard vulnerability. The goal of
mitigation is to save lives and reduce property a@gen Mitigation can reduce the enormous cost
of disasters to property owners and all levelsaMegnment. In addition, mitigation can protect
critical community facilities, reduce exposureitbility and minimize community disruption.
Preparedness, response, and recovery measurestdhppmncept of mitigation and may
directly support identified mitigation actions.

TheDouglas County, Nevaddazard Mitigation Plarhas been updated in compliance with
Section 322 of the Robert T. Stafford Disaster &elnd Emergency Assistance Act (Stafford
Act or the Act), 42 U.S.C. 5165, enacted under $84.the Disaster Mitigation Act of 2000
(DMA 2000), Public Law 106-390 of October 30, 208ice the first plan was adopted in 2007,
14 mitigation actions have been completed or agoimg. 3 actions have been combined with
other mitigation actions. This updated plan idegion-going and new hazard mitigation
actions intended to eliminate or reduce the effetfsture disasters throughout the County.
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This section provides an overview of the Disastéigdtion Act of 2000 (DMA 2000; Public
Law 106-390), the adoption of the updaizaliglas County, Nevada, Hazard Mitigation Plan
(HMP) by the local governing body, and supportiogumentation for the adoption.

10 1 -0102103 1 4/l

The DMA 2000 was passed by Congress to emphaszecttd for mitigation planning to reduce
vulnerability to natural and human-caused hazards. DMA 2000 amended the Robert T.
Stafford Disaster Relief and Emergency Assistancie(8tafford Act; 42 United States Code
[USC] 5121-5206 [2008]) by repealing the act’s poerg Mitigation Planning section (409) and
replacing it with a new Mitigation Planning secti@@22). In addition, Section 322 provides the
legal basis for the Federal Emergency Managemeahéyjs (FEMA'’s) mitigation plan
requirements for mitigation grant assistance.

To implement the DMA 2000 planning requirements, ederal Emergency Management
Agency (FEMA) published an Interim Final Rule irethrederal Registeon February 26, 2002.
This rule (44 Code of Federal Regulations [CFR} R@f) established the mitigation planning
requirements for states, tribes, and local commemihe planning requirements are described
in detail in Section 2 and identified in their appriate sections throughout the Plan.

1$103 51& 6 62) 3032 !5 3! 7$3$ 1032
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The requirements for the adoption of an HMP byltlwal governing body, as stipulated in the
DMA 2000 and its implementing regulations, are diésc below.

DMA 2000 REQUIREMENTS: PREREQUISITES
Adoption by the Local Governing Body

Requirement 8201.6(c)(5): [The local hazard mtt@yaplan shall include] documentation that thenpghas been
formally adopted by the governing body of the jdigsion requesting approval of the plan (e.g., @tuncil,
County Commissioner, Tribal Council).

Element

Has the local governing body adopted the plan?

Is supporting documentation, such as a resoluiimiyded?
Source: FEMA, March 2008.

Douglas County is not the sole jurisdiction représd in this HMP. There are numerous
independent jurisdictions within Douglas Countwrigdictions participating in the development
of this HMP are listed on page 5 in Section 3. STHMP attempts to represent Douglas County
as a whole including applicable political subdigrss within the Douglas County footprint. The
Douglas County HMP meets the requirements of Seetd® of the Stafford Act, Section 322 of
the DMA 2000 and the Flood Mitigation Assistanc®1@) program authorized by the National
Flood Insurance Act of 1968, as amended, as retjuinder 44 CFR 879.6(d)(1).

The local governing body (Board of County Commissis) of Douglas County has adopted this
HMP. The signed resolution is provided in Appendix
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The DMA 2000, also referred to as the 2000 Staffssiamendments, was approved by
Congress on October 10, 2000. On October 30, 206 resident signed the bill into law,
creating Public Law 106-390. The purposes of theADA00 are to amend the Stafford Act,
establish a national program for pre-disaster miioyn, and streamline administration of disaster
relief.

The Douglas County HMP meets the requirementseoDiIA 2000, which calls for all
communities to prepare hazard mitigation planspBparing this HMP, the County is eligible

to receive Federal mitigation funding after disestand to apply for mitigation grants before
disasters strike. This HMP starts an ongoing pmte&valuate the risks different types of
hazards pose to Douglas County, and to engagedhetZand the community in dialogue to
identify the steps that are most important in reéayithese risks. This constant focus on planning
for disasters will make the County, including gsidents, property, infrastructure, and the
environment, much safer.

The local hazard mitigation planning requirememisogirage agencies at all levels, local
residents, businesses, and the non-profit secfoautecipate in the mitigation planning and
implementation process. This broad public partitgraenables the development of mitigation
actions that are supported by these various stédketsoand reflect the needs of the entire
community.

States are required to coordinate with local govemts in the formation of hazard mitigation
strategies, and the local strategies combined imtiatives at the state level form the basis for
the State Mitigation Plan. The information contaime HMPs helps states to identify technical
assistance needs and prioritize project fundinghBumore, as communities prepare their plans,
states can continually improve the level of dedail comprehensiveness of statewide risk
assessments.

For FEMA'’s Hazard Mitigation Assistance (HMA), whiincludes a Pre-Disaster Mitigation
(PDM) grant program, a Hazard Mitigation Grant Remg (HMGP) and Flood Management
Assistance (FMA), a local jurisdiction must haveagproved HMP to be eligible for PDM and
HMGP funding for a Presidentially declared disasfier November 1, 2004. Plans approved
any time after November 1, 2004, will allow comnties to be eligible to receive HMA project
grants.

Adoption by the local governing body demonstrahesjtirisdiction’s commitment to fulfilling

the mitigation goals and objectives outlined in HidP. Adoption legitimizes the updated HMP
and authorizes responsible agencies to executerésgionsibilities. The resolution adopting this
HMP is included in Appendix A.

1441 12 31% 2 -

The following grant programs require a State, trirdocal entity to have a FEMA-approved
State or Local Mitigation Plan.
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Hazard Mitigation Grant Program (HMGP): HMGP provides grants to State, tribes, and local
entities to implement long-term hazard mitigatioeasures after a major disaster declaration.
The purpose of the HMGP is to reduce the lossf@find property as a result of natural disasters
and to enable mitigation measures to be implemethiedg the immediate recovery from
disaster. Projectsmust provide a long-term solution to a problem:dgample, elevation of a
home to reduce the risk of flood damages as opposkedying sandbags and pumps to fight the
flood. In addition, a project’s potential savingashbe more than the cost of implementing the
project. Funds may be used to protect either pulrivate property or to purchase property
that has been subjected to, or is in danger oétitege damage. The amount of funding available
for the HMGP under a particular disaster declaratsdimited. The program may provide a State
or tribe with up to 20 percent of the total disaggeants awarded by FEMA. The cost-share for
this grant is 75/25 percent (Federal/non-Federal).

Pre-Disaster Mitigation (PDM) Program: PDM provides funds to State, tribes, and local
entities, including universities, for hazard-mitiga planning and the implementation of
mitigation projects before a disaster event. PDEhtg are awarded on a nationally competitive
basis. Like HMGP funding, a PDM project’s potensalings must be more than the cost of
implementing the project. In addition, funds mayused to protect either public or private
property or to purchase property that has beerestég to, or is in danger of, repetitive damage.
Congress appropriates the total amount of PDM fupdivailable on an annual basis. The cost-
share for this grant is 75/25 percent (FederalfRederal).

Flood Management Assistance (FMA):The FMA program provides funds on an annual basis
so that measures can be taken to reduce or elieniisktof flood damage to buildings insured
under the National Flood Insurance Program (NFFNIA provides up to 75% Federal funding
for a mitigation activity grant and/or up to 90%deeal funding for a mitigation activity grant
containing a repetitive loss strategy.

Repetitive Flood Claims (RFC): The RFC program provides funds on an annual basis
reduce the risk of flood damage to individual pmbies insured under the NFIP that have had
one or more claim payments for flood damages. Bfe@ides up to 90% Federal funding for
eligible projects in communities that qualify ftwetprogram.

Severe Repetitive Loss (SRL):The SRL program provides funds on an annual hasiduce
the risk of flood damage to residential structunssired under the NFIP that have had one or
more claim payments for flood damages. SRL pravigeto 100% Federal funding for eligible
projects in communities that qualify for the pragra
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The remainder of this HMP consists of the followsegtions:

Section 3 provides a general history and backgraiitkde County and historical trends for
population, demographic and economic conditionsiihge shaped the area. Trends in land use
and development are also discussed.

Section 4 describes the planning process, idesitiflanning Committee members, and the key
stakeholders within the community and surroundexgjon. In addition, this section documents
public outreach activities and the review and ipooation of relevant plans, reports, and other
appropriate information.

Section 5 describes the process through which ldrenihg Committee identified and compiled
relevant data on all potential natural hazardsttir@aten Douglas County and the immediately
surrounding area. Information collected includestdrical data on natural hazard events that
have occurred in and around the County and hovetbesnts impacted residents and their
property.

The descriptions of natural hazards that couldcafimuglas County are based on historical
occurrences and best available data from agenetdsas FEMA, the U.S. Geological Survey
(USGS), and the National Weather Service (NWS)alext hazard profiles include information
on the frequency, magnitude, location, and impaetach hazard as well as probabilities for
future hazard events.

Section 6 identifies potentially vulnerable asseish as people, housing units, critical facilities,
infrastructure and lifelines, hazardous materiatslities, and commercial facilities. This data
was compiled by assessing the potential impacta #ach hazard using GIS and FEMA'’s
natural hazards loss estimation model, HAZUS-MHe Tésulting information identifies the full
range of hazards that Douglas County could facepaitehtial social impacts, damages, and
economic losses.

Although not required by the DMA 2000, Section @pdes an overview of the County’s
resources in the following areas for addressingithmitigation activities:

Legal and regulatory resources

Administrative and technical: The staff, personaelkl department resources available to
expedite the actions identified in the mitigatiorategy

Fiscal: The financial resources to implement thegation strategy
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As Section 8 describes, the Planning Committeeldped a list of mitigation goals, objectives,
and actions based upon the findings of the risksssent and the capability assessment. Based
upon these goals and objectives, the Planning Cteameviewed and prioritized a
comprehensive range of appropriate mitigation astio address the risks facing the
community. Such measures include preventive actigmagperty protection techniques, natural
resource protection strategies, structural projestsergency services, and public information
and awareness activities.

)

Section 9 describes the Planning Committee’s foptaal maintenance process to ensure that the
HMP remains an active and applicable document.prboeess includes monitoring, evaluating,
and updating the HMP; implementation through emgsplanning mechanisms; and continued
public involvement.

*4

Section 10 lists the reference materials useddpage this HMP.

The appendices include the Adoption Resolutiomni®hg Committee Meetings, and Public
Involvement process.
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This section describes the history, location, asaggaphy of Douglas County as well as its
government, demographic information, and curremd lase and development trends.

&01 596 1039 3!2 2 $&5

Trading posts were established in the area stairitiyge 1850s. Named for Stephen A. Douglas,
famous for his 1858 Presidential campaign debatésAtraham Lincoln, Douglas County was
established on November 25, 1861, becoming onleedfitst of nine counties created by the
Nevada Territorial Legislature. The County wasiretd after the territory became thé"®ate

in the Union on October 31, 1864 (the T5nniversary of the State of Nevada will be in 214
Many of the earliest communities in the County waegeloped as trading posts and centers of
farming and ranching. Genoa, originally known agrivion Station, is the oldest community in
the County. The County seat was originally in Gehat was subsequently moved to Minden in
1916.

Douglas County is located in Northern Nevada (9garE 3-1) and contains a total area of 737.7
square miles, or 472,133 acres. The County isdseddby the Consolidated Municipality of

Carson City (“Carson City”), the State Capitaltihe north, Lyon County to the south and east,
and the State of California to the west and soustwédouglas County includes a portion of
Lake Tahoe, Topaz Lake, as well as the Carson aalte/VRivers. The Carson Range of the
Sierra Nevada Mountains borders the western pomioiouglas County while the eastern

portion is bordered by the Pinenut Mountain Range.

Since statehood, the boundaries of Douglas Coumtg bnly been realigned two times: between
Douglas County and Ormsby County (now Carson Q@ity)965, and between Douglas County
and Lyon County in 1967.

Elevations within the County vary from a low of 2%feet on the valley floor to a high of 9,500
feet at East Peak. The proximity of the Carsoné¥eib the Sierra Nevada Mountains creates
one of the most comfortable daily temperature rangehe continental United States. Generally,
the climate is arid, with warm summers, moderat&evs, and cool evening temperatures year
round. Because of the elevation, the cold airys lkikewise, summer heat is also very dry.
Annual rainfall averages 9.4 inches and snowfadrages 19.4 inches. The heaviest precipitation
occurs during the months of December, January aawtiM Afternoon thunderstorms in July and
August bring warm summer rains.
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Figure 3-1
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Douglas County, while exhibiting a predominatelyatuflavor, is a rapidly growing area.
However, it ranks as the third smallest county evabtla geographically. There are two principle
geographic and political areas, the East Fork Téwgnand the Tahoe Township. Douglas
County, to date, has no incorporated areas.

East Fork Township

The East Fork Township is the larger of the twaareThe majority of the population resides in
the Carson Valley. The township includes; Mindenyfty seat), neighboring Gardnerville,
Genoa and Gardnerville Ranchos. The main geogrdeaiures include the Carson Valley, the

2
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east and west forks of the Carson River, the éage ©f the Carson Range (Sierra Nevada
Mountains), the Pinenut Mountains, and Topaz LaKeere are numerous environmentally
sensitive areas (e.g... wetlands, rivers, lakegrweirs, agricultural lands, etc.) located in this
township. Land uses include undeveloped forestrangelands, agricultural fields and pasture,
and urban development of housing and commercialgtichl uses. The major transportation
routes for this area are US Highway 395 and US Wah88.

Tahoe Township

The Tahoe Township is the smaller of the two towpshrhe Tahoe Township is that area of
Douglas County located within the Tahoe Basin antldes Stateline and smaller communities
along U.S. Highway 50 from the California bordethe Douglas/Carson County line. The
Stateline area is made up of several large haterreasinos, residences, condominiums,
apartments and a wide variety of businesses. dumést population in the area could increase
the size of the population base by as many as Q0@ 0ring peak seasonal and holiday periods.
The geography is dominated by Lake Tahoe and threwsuding slopes of the Sierra Nevada
Mountains. The basin is heavy forest area witkerg gensitive environmental system. The
major transportation routes for this area are Hig§hway 50 and Nevada State Route 207,
Kingsbury Grade.

Towns, General Improvement Districts and Special Pyose Districts

There are three unincorporated towns within the Eask Township: Gardnerville, Genoa, and
Minden. The towns are governed by their own etédiewn Advisory Boards and each town
has a Town Manager, Town Engineer, as well as iaddit staff persons. The population of
each town, based on the 2010 Census is 4,756 fam@&wille, 233 for Genoa, and 3,067 for
Minden.

In addition to the three unincorporated towns, éhare several general improvement districts
(GID) and special purpose districts that provideamrtype services to residents of Douglas
County, including Gardnerville Ranchos, Indian 8lilTopaz Ranch Estates, Kingsbury GID,
and others. Both the East Fork and Tahoe Towndipe general improvement and special
purpose districts within them.

County Government

County residents elect officials to provide comntyfeadership and administration. Currently,
the county operates under a commission-managerdbgovernment. Douglas County
government includes elected officials, departmdmgayds, commissions, and committees.

The Board of Commissioners is the governing, legigt body for Douglas County. The five
members of the Board are elected at large, byictisBommissioners serve four-year,
overlapping terms, and receive limited compensdtotheir service to the community. Each
year, the Board selects one of its members to seehairman and preside over public
meetings.

The various departments, boards, commissions, @menittees within Douglas County
government provide a full range of services todesis. Services provided by the County
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include: airport; animal control; building safefye protection and paramedic services; general
administrative services; law enforcement; parksragedeation; street construction and
maintenance, including traffic signalization; Wated sewer services, and Welfare and social
services.

Douglas County also has numerous special distintisthree jurisdictions designated as “towns”
under Nevada Revised Statutes. Those speciaktBstind towns are listed below. These
entities were all invited to participate in the pess either through direct committee participation
or through the solicitation of hazard potentialhinteach jurisdiction.

Key Officials

Douglas County has a commission-manager form ofegowent with a County Manager
appointed by the five member Board of CommissianerShe County has 13 advisory
committees including the seven member Planning Ciesian and the five member Water
Conveyance Advisory Committee. Public safety s®wi including emergency management,
are provided by the Douglas County Sheriff's Offigtected office), the East Fork Fire and

Paramedic Districts, and the Tahoe Douglas Firéetion District.

District 1 County Commissioner

District 2 County Commissioner
District 3 County Commissioner
District 4 County Commissioner
District 5 County Commissioner

Recorder

County Manager

Assessor

County Engineer
Clerk-Treasurer

Cooperative Extension Director

Community Development Director

County Departments/Divisions

Assessor

Building and Safety
Clerk

Community Development
Community Services
DART Transportation
District Attorney

District Courts

District Health
Engineering
Finance/Comptroller
Geographic Information Systems

UNR Cooperative Extension

911 Emergency Services
Juvenile Probation & Detention
Internal Audit
Human Resources
Justice Court
Animal Care & Services
Library
County Manager's Office
Parks and Recreation
Public Works
Information Technology
Community Healthdgur
Weed Control

District Attorney
Environmental Health Director
Finance Director/Risk Manager

Fire Chief/Emergency Manager
Judges

Sheriff

Public Administrator
Public Guardian
Senior Services
Purchasing
Recorder
Chimaiggs/Aurora Pines
Sheriff
Social Services
Treasurer
Economic Development
Technology Services

Alternative Sentencing
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General Improvement Districts, Special Districts ad Towns
East Fork Fire and Paramedic Districts

Tahoe Douglas Fire Protection District

East Fork Swimming Pool District

Town of Minden

Town of Genoa

Town of Gardnerville

Douglas County School District

Gardnerville Ranchos General Improvement District
Indian Hills General Improvement District

Topaz Ranch Estates General Improvement District
Gardnerville Town Water

Cave Rock General Improvement District

Lake Ridge General Improvement District

Marla Bay General Improvement District

Round Hill General Improvement District

Zephyr Cove General Improvement District

Zephyr Knolls General Improvement District
Minden-Gardnerville Sanitation District

Kingsbury General Improvement District

Logan Creek General Improvement District

Oliver Park General Improvement District

Sierra Estates General Improvement District

Topaz Ranch Estates General Improvement District
Zephyr Heights General Improvement District
Douglas County Sewer Improvement District
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Washoe Tribe

There is one federally recognized community undetwashoe Tribe of Nevada and California
that is located within the jurisdictional boundagrered by this Hazard Mitigation Plan. That is
the Dresslerville Colony located five miles southihee Town of Gardnerville, Nevada. The
Washoe Tribal headquarters is centrally locatedrimal Land within the Dresslerville
Community and within a 20-mile radius of nearly@lrrent Tribal lands.

The Tribe is organized under the provisions ofltitean Reorganization Act of June 18, 1934,
exercising rights of home rule and responsibildythe general welfare of its membership. The
Washoe Tribal Council, a 12-member body, servdebatocal authority for purposes of
authorizing any planning program for the Tribetufa.

Washoe Tribe has an approved Tribal Level Hazartigktion Plan dated August 4, 2005 and an
update is in progress.

The ancestral homeland of the Washoe Tribe radfabed Lake Tahoe, a spiritual and cultural
center in the central Sierra Nevada Mountain Ravgg of Douglas County, Carson City and
southern portions of Washoe County. The area ailyimncompassed over 1.5 million acres,
the traditional homelands stretched from the Cé&tierra Nevada in California to the Great
Basin in Nevada.

Today, through ongoing tribal efforts and fedew@laborations, the Tribe has recovered
approximately 4,920 acres and approximately 61408s of individual trust allotments within
the ancestral homelands. Washoe Tribal lands agei@imn that they do not comprise a single
reservation, but are fractionated into severalrdigecparcels, located in six different counties and
two different states. While the Tribe has somedted lands in the Sierra Nevada, most current
lands are located just within the boundaries ofGhneat Basin desert, in the Carson River
Watershed.

The last Tribal census in 1993 determined the tatzdl enroliment to be 1,596 (one-quarter or
more blood quantum), with 1,380 Tribal memberslgvon one of the four reservation
communities. While not all of these Tribal memblers within Douglas County, a significant
number do. In addition, the Tribe maintains aro@B@ employees, most of whom work out of
the administration buildings in the Dresslervilrgel. While many of these employees are not
residents of Tribal lands, they are nonethelesssegbto the hazards therein.
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Population

Since the 1960s, Douglas County has grown fromallgredominantly agricultural community
to a mid-size community comprised of both urban amdl areas. The population boom began
in the 1960s with the greatest growth rate betwE®rD and 1980. The population increased
from 6,882 in 1970 to 19,421 in 1980. As of tha@Census, the population of Douglas County
has reached 46,997. While the population for tlmr@® has increased every year, there
continues to be a population decline for those camities that surround Lake Tahoe. As shown
in Table 3-1, the population totals at Kingsburyat8line, and Zephyr Cove have decreased
since 2000.

Table 3-1
Population Change in Douglas County
And
Douglas County Census Designated Places (CDP’s)0Rto 2010
2000-2010 | Percentage
Area 2000 2010 Change Change
Douglas County 41,259 46,997 5,738 13.9%
CDP’s in Carson Valley Regional Plan
Minden CDP 2,836 3,001 165 2.88%
Gardnerville CDP 3,357 5,656 2,299 40.07%
Indian Hills CDP 4,407 5,627 1,220 21.26%
Johnson Lane CDP 4,837 6,490 1,683 28.81%
Gardnerville Ranchos CDP 11,054 11,312 258 4.50%
CDP’s in Tahoe Regional Plan
Kingsbury 2,624 2,152 (472) -17.99%
Stateline CDP 1,215 842 (373 -30.70%
Zephyr Cove/Roundhill CDP 1,649 1,324 (325) -19.71%
CDP’s in Topaz Lake Regional Plan
Topaz Ranch Estates CDP na 1,501
Topaz Lake CDP na 157

Source: 2010 Census, CDP-Census Designated Ra@800, Topaz Ranch Estates and Topaz Lake CO&’'sad
exist. CDP’s do not have the same geographidsaBduglas County Community Plans.
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Table 3-2 shows the median age of the populatiodemada counties. From 1990 to 2010 the
median age of Douglas County residents increased1by years, from 36.2 to 47.4 years.
Douglas County has the fifth highest median ag&léwada after Esmeralda, Storey, Nye and
Mineral Counties. The median age in Carson City ¥Washoe County for 2010 is 41.7 and
37.0, respectively.

Table 3-2
Median Age by County in the State of Nevada: 199@000 and 2010

1990 2000 2010
County/Area Years of age| Years of age| Years of age
Carson City 36.6 38.7 41.7
Churchill 33.0 34.7 39.0
Clark 33.1 34.4 35.5
Douglas 36.2 41.7 47.4
Elko 29.4 31.2 334
Esmeralda 35.8 45.1 52.9
Eureka 33.3 38.3 42.4
Humboldt 30.6 334 36.2
Lander 28.7 34.1 37.1
Lincoln 334 38.8 39.9
Lyon 36.4 38.2 40.9
Mineral 33.9 42.9 49.2
Nye 36.5 42.9 48.4
Pershing 31.7 34.4 41.0
Storey 37.6 44.5 50.5
Washoe 33.6 35.6 37.0
White Pine 33.8 37.7 40.8
State Of Nevad: 33.3 35.0 36.3
u.S. 32.9 35.3 37.2

Source: U.S. Department of Commerce. “Census 26868@6a10 Redistricting
Data (PL-94-171) Summary File, Table PL1 and 1960<Ds.” Bureau of
Census: Washington D.C. 2010, 2000 and 1990.
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As part of the 2011 update of the Douglas CountystetaPlan, population forecasts were

prepared for 2030 based on the latest estimate tinenState of Nevada Demographer as well as
the County’s average annual growth rate. The hesgyowth rate for the County is based on the
annual average increase of 1.39 percent which septe the Douglas County’s growth rate from

2000 to 2010. Using this growth rate, the Dou@lasinty population is projected to be 61,940

by 2030. The August 31, 2011 projections from$tete Demographer showed Douglas County
reaching a total population of 53,724 by 2030. uFeg3-2 shows population projections for 2010

to 2030 based on the historic growth rate for DasigCounty as well as the August 2011 State
Demographer’s forecast.

Figure 3-2
Comparison of Douglas County Population Projections2010-2030

-
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—o—Demographer’s Forecast —fli—Historic Growth
Housing

According to the Douglas County AssessBefftember 4, 2012 Housing Courthere are now
24,287 housing units in Douglas County. The haystock is still largely dominated by single-
family detached units (73.2 percent), followed lygke-family attached units (12.7 percent).
The median sales price for all single-family detthomes sold during 2012 was $215,500 with
an average size of 2,044 square feet. When brokehy Township, the median sales price for
homes sold in the East Fork Township portion of flas County during 2012 was $169,950
while the comparable figure for the Tahoe Townshgs $474,900.

Figure 3-3 shows trends of building permits andigalby decade beginning in 1990. This
figure also indicates a temporary slowing in buntgliproperty value and by inference population
increase trends. These trends are expected tseeas the economy improves.
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Figure 3-3
Douglas County Building Permits and Values by Decaal
SFD SFD DUPLEX DUPLEX COML COML MFR MFR MANR TOTAL TOTAL
PERMIT 5 PERMIT S

PERMITS | VALUATION . PERMITS & VALUATION VALUATION @ PERMITS VALUATION PERMITS ISSUED VALUATION

1990 544 67,289,814 Unknown - Unknown 30 19487679 2 331,136 99 1,656 114,771,027
1991 410 52187387 Unknown - Unknown 23 6,191,943 11 1,869,092 49 1,783 82538121
1992 498 66,232,264 Unknown - Unknown 30 15,856,645 510,578,892 18 1,722 108,441,845
1993 504 70355496 Unknown - Unknown 23 10445098 9. 1893272 21 1,941 118,089,384
1994 626 91,643,022 Unknown - Unknown 39 25,076,588 13 2968122 16 2,025 131,239,746
1995 423 68255674 12 - Unknown 32 11,629,111 0 0 9 1,663 108,349 142
1996 448 66,572,915 1 Unknown 39 21,040,005 0 0 28 1,781 112,440,309
1997 4326 64,240,674 2 . Unknown 36 20,088,904 0 0 22 1,740 111,634,844
1998 435 74375143 1 Unknown 44 40,854 631 1 418,054 26 1,637 147272370
1999 485 T7 676,237 0 Unknown 34 26,073 755 a a 32 1,853 136,976,060
TOTAL 4209 693,228,626 16 330 196,754 449 41 18,158,568 320 17,811 1,171,752,848
2000 542 91417246 0 0 30 21,606,243 4(64) 4,908,366 29 1777 145545605
2001 560 94,664,266 4(8) 534,660 33 31076470 9. 2415393 40 1755 169,689,570
2002 672 113,110,261 2(4) 291,281 25 13,126,791 0 0 37 2,009 155740219
2003 517 101,516,848 2(4) 333,160 34 21344322 24(104) 6015393 27 2,058 166478317
2004 505 106,637,015 2(4) 497,843 44 16,679,829 10(50) . 1,907,420 19 2,106 155,847 417
2005 537 118,022 693 12) 625,344 42 17403322 16(74) 4,096,230 1 2,150 176,320,837
2006 418 104,896,384 1(2) 250,297 39 232308488 0 0 4 1,509 166,014,015
2007 145 50,814,964 0 0 16 T7.732733 5(77) 19,445 650 2 1,323 125,045 467
2008 43 22 377,950 0 0 19 17,453,391 3(20). 967,363 1 1,335 74,309,287
2009 43 17,204,657 ] 0 8 2904777 0 0 3 988 49 962,839
TOTAL 3,987 820,662,884 12(24). 2,532,585 290 172,636,366 62(389) 39,755,815 173 17,010 1,384,953,623
2010 35 16,207,102 0 0 g 3,434,208 2(21) 3,401,936 1 1,076 48,552 895
2011 35 11,106,794 0 0 8 2142620 0 0 1 1,132 44,246 751
2012 49 16,042,805 ] 0 10 6,564,732 0 0 i} 1,103 43,396,050

(-)Units (- ¥ Units
SFD= Single Fam-

ily Dwelling
COM'L= New Com-

mercial
Building
MFR= Multi-
Family Res-
MANR=
Manu-
factured
Homes

For Fiscal Year July 1, 2012 - June 30, 2013, tiaene 75 permits for new Single Family
Dwellings, including 3 at Lake Tahoe. In additibime permit for the new Parkway Vista
affordable senior housing in Gardnerville (30 untss issued in April. The total value of all
single family dwelling permits for the fiscal ye2012-2013 was $25,556, 873, an increase of
118 % from Fiscal Year 2011-2012, which was $11,922. During Fiscal year 2011-2012,
there were 38 permits for new Single Family Dwején

10
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Douglas County is one of 17 counties in the Statdevada and is the third smallest county in
the State after Storey County and Carson City.e Chunty includes 711.4 square miles of land
area and 26.3 square miles of water, as shownbfeTa3 below.

Table 3-3
Douglas County Total Area

Acres Square Miles
Land Area 455,291.0 711/4
Water Area 16,842.5 263
Total Area 472,133.5 73747

Similar to the pattern of land ownership for théirenState of Nevada, a significant portion of
the County is in public lands as shown in Table Befow. There are 305,825 acres, or 64.8
percent of the total County area, that is publilaThe largest category of public land is under
the Bureau of Land Management (BLM) with 161,83€eacfollowed by the Bureau of Indian
Affairs (BIA) with 59,275 acres.

Table 3-4
Public Land Ownership in Douglas County, by Federahnd State Agencies
Public Entity Acres Percentage of Total
County Area
(Total = 472,133 acres)
Bureau of Land Management 161,830 34.2
Bureau of Indian Affairs 59,275 12.6
US Forest Service 83,080 17.6
State of Nevada 1,641 3
Total Acreage 305,826 64.8

In addition to public lands, there are 3,455 aand3ouglas County which belong to the Washoe
Tribe of Nevada and California. The Washoe Tribahds include the Tribal Trust Lands of
3,455 acres as well as the BIA Allotments, whidalt69,275 acres, for a total of 62,730 acres.

Table 3-5 provides information on the future langk wWesignations of all properties within
Douglas County, based on the County’s 2011 Maslan.P Future land use information is
provided by parcels as well as by acreage.

The single family residential and single family a#et future land uses contain the highest
percentage of parcels in Douglas County at 28 peiened 21.6 percent, respectively. The future
land use with the highest number of acres, howeasdforest Range at 75.2 percent of the total
land acreage in Douglas County. The Forest amfjy&E&nd use category includes federal lands
under the control of the BLM, the US Forest Seryvared the BIA.

11
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Table 3-5

Douglas County Master Plan Land Area in Douglas Couty, by Future Land Use*

Future Land Use Category Total Parcels % Total Acrs %
Recreation 41 2 481.4 2
Forest and Range 1,962 7.2 338,651.2 75.2
Agriculture 983 3.6 38,498.2 8.5
Washoe Tribal Lands 20 A 3,456.4 7
Rural Residential 1,831 6.7 19,848.5 4.4
Single Family Estates 5,868 21.6 9,500.9 2.1
Single Family Residential 7,620 28.0 2,742.4 .6
Multi-Family Residential 1,503 5.5 469.2 A
Commercial 714 2.6 1,487.5 3
Industrial 390 1.4 1,990.2 A4
Community Facilities 273 1.0 5,866.6 1.3
Receiving Areas 1,170 4.3 5,918.8 1.3
Tahoe Regional Plan Parcels 4,834 17.8 21,514.4 4,
Total 27,209 100.0 450,425.7 100.0

*Does not include Water Bodies or Right-of-Way.ré&mtages may not total 100% due to rounding.

Table 3-6 provides information on the current zgnilistricts or zoning categories within
Douglas County, by parcel and by acreage. Thedemsity residential category, which

includes .5 acre, 1 acre, and 2 acre zoning disti@as the highest percentage of parcels at 28.8
percent. The average parcel size is 1.5 acres.Fdrest Range — 40 acre Zoning District covers
215,005 acres in the County with an average parzelof 1,004.7 acres. The Agriculture-19
acre zoning district includes 1,057 parcels fartaltacreage of 39,178.

12
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Table 3-6

Land Area in Douglas County, by Zoning District*

Zoning Category or Average

Zoning District Parcels % Acreage % Parcel
Size

Forest Range- 19 acre 1,809 6.6 125,773 28.1| 69.5 Acres

Zoning District

Forest Range — 40 acre 214 7.9 215,005 48.1 1,004.7

Zoning District Acres

Agriculture-19 acre Zoning 1,057 3.9 39,178 8.8 37.07

District Acres

Rural Residential 1,729 6.3 20,190 45| 11.7 Acres

Category

(RA-5, RA-10 Zoning

Districts)

Low Density Residential 7,853| 28.8 12,046 2.7 1.5Acres

Category (SFR 1, SFR 2,

SFR 1/2)

Medium Density Residential 6,703| 24.6 2,395 5 4 Acres

Category

( SFR-12,000, SFR-8,000

Zoning Districts)

High Density Residential 1,590 5.8 577 2.7| .4 Acres

(MFR) Zoning District

Commercial Category 784 2.9 2,376 5.3| 3.0 Acres

(NC, OC, GC,MUC, TC

Zoning Districts)

Industrial Category 391 1.4 1,990 4| 5.1 Acres

(LI, SC, GI Zoning

Districts)

Community Facility 280 1.0 5,896 1.3 21.1

Category Acres

(Airport, Public Facility

Zoning Districts)

Tahoe Regional Plan Parcels 4,834 17.7) 21,5144 48| 4.5 Acres

Total 27,244 100%| 446,940 100%

* Does not include Water Bodies or Right-of-Wayhefe are no parcels zoned as SFR-T 3,000-SFR-D 8,00

13
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Population Density

The population density for each of the CommunitgnBl within the Carson Valley portion of
Douglas County is depicted in Table 3-7. The Aitgoommunity Plan has the lowest density at
12 persons per square mile. The highest populademsity is in the Minden/Gardnerville
Community Plan at 1,362 persons per square milee Gardnerville Ranchos Community Plan
has the highest population at 11,065 persons. oVkeall density for the entire Carson Valley
Regional Plan is 220 persons per square mile. pbipelation density for all of Douglas County
is 64 persons per square mile and ranges from idope per square mile in the Airport
Community Plan to 1,061 persons per square milearGardnerville Ranchos Community Plan.

Table 3-7
Population Density, by Community Plan

Community Plan Total Square 2010 Population Density
Acreage Miles Population (Persons/Sq. Mile)
Agriculture 33,272 51.98 733 14 persons/sg. mile
Airport 4,678 7.31 85 12 persons/sq. mile
East Valley 9,922 15.50 1,524 98 persons/sq. mile
Fish Springs 12,197 19.06 685 36 persons/sq. mile
Foothill 6,679 10.44 1,337 128 persons/sq. mile
Gardnerville Ranchos 6,673 10.43 11,065 1,061 persq. mile
Genoa 6,363 9.94 935 94 persons/sq. mile
Indian Hills/Jacks 5,056 7.90 5,406 684 persons/sq. mileg
Valley
Johnson Lane 17,984 28.10 6,496 231 persons/sg. mil
Minden/Gardnerville 4,052 6.33 8,619 1,362 perssmnghile
Ruhenstroth 5,092 7.96 1,650 207 persons/sq. mile
Total 111,968 174.95 38,535 220 persons/sqg.mile

14
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This section provides an overview of the planningcpss; identifies Planning Committee
members, and key stakeholders; documents publieaxh efforts; and summarizes the review
and incorporation of existing plans, studies, abrts used in the development of this HMP.
Additional information regarding the Planning Contte® and public outreach efforts is
provided in Appendices C and D. Section four upslate listed in Table 4-1.

The requirements for the planning process, aslatgadiin the DMA 2000 and its implementing
regulations, are described below.

- "% $

! <$ $
Requirement §201.6(b) In order to develop a more comprehensive appréaceducing the effects of natural
disasters, the planning process shall include:

: An opportunity for the public to comment on therptiuring the drafting stage and prior to plan applo
An opportunity for neighboring communities, localdaregional agencies involved in hazard mitigation
activities, and agencies that have the authoritgtgmlate development, as well as businesses, atade
and other private and nonprofit interests to belwed in the planning process; and
Review and incorporation, if appropriate, of exigtplans, studies, reports, and technical inforomati

Reqmrement 8§201.6(c)(2) [The plan shall document] the planning processdito develop the plan, including
how it was prepared, who was involved in the precaad how the public was involved.

~

Does the new or updated plan provide a narratigerg®ionof the process followed to prepare the plan
Does the new or updated plan indicate who was W@gbin the planning process? (For example, who led
the development at the staff level and were theyeexternal contributors such as contractors? Who
participated on the plan Committee, provided infation, reviewed drafts, etc.?)

Does the new or updated plan indicate how the putdis involved? (Was the public provided an
opportunity to comment on the plan during the dingfstage and prior to the plan approval?)

Does the new or updated plan indicate that an dppity was given for neighboring communities,
agencies, businesses, academia, nonprofits, andiathrested parties to be involved in the plagnin
process?

Does the updated plan document how the planning teaiewed and analyzed each section of the plan?
Does the planning process describe the reviewraaporation, if appropriate, of existing plansidiés,
reports, and technical information?

Does the updated plan indicate for each sectioriheher not it was revised as part of the updabegss?

# ))0= 4$633032%

The first step in the planning update process wastablish a Planning Committee composed of
existing Douglas County agencies. Tod Carlini, Bistire Chief and Douglas County
Emergency Management Director, served as the pyifaint of Contact (POC) for Douglas
County and the public. Chief Carlini also functidres project leader for the update process.

Each section of the previous HMP was reviewed émtent and the committee revised every
section of the plan. The plan was also re-draftemla new outline as all NV State plans are
requested to be in this new outline.

During the 5 years since the previous plan was t&didjhere was no plan maintenance
performed. There was discussion on mitigationoastitaken and planning regarding wildfire

1
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during the update of the Community Wildfire ProtextPlan. However, other than wildfire, all
information on mitigation action accomplishmentsl aew public input was derived during the

planning process. There has been a change in Enwrdlanagement leadership within
Douglas County. Emergency Management servicesaateacted to the East Fork Fire and
Paramedic Districts through an interlocal agreem@ihte following table provides the new
section format and provides details on the update.

Table 4-1

Plan Outline and Update Effort

Plan Section

Update Effort

What Changed

Section 1 — Official
Record of Adoption

Minor Revisions

The process for plan adoption riesithe same but the update
provides a discussion of the current process.

Section 2- Backgroung Moderate | This section was revised in content and formataaged to include
Revisions Flood Management Assistance, repetitive flood awdie repetitive
flood descriptions.
Section 3 — Moderate This section was updated to include new land use tising of key
Community Revisions officials, special districts and towns, and the WasTribe.
Description Demographics were updated and projections addéd.lahd use

and population density portions were expandeddhude land use
and development trends to address new requirements.

Section 4 — Planning
Process

Major Revisions

This section was updated to reéfistails of the current plan’s
planning process. Current public and stakeholden®ach efforts
are described.

Section 5 — Hazard
Analysis

Major Revisions

Avalanche and landslide were @elets hazards by the committe
after scoring hazards. Drought, epidemic, volcand seiche
(tsunami) were added. The committee rated thertiazccording
to low, moderate or high planning significance.eTihdividual
hazard sections were reformatted to the new ouslitethen
provided to the committee member with expertiseddate history
and revise as needed. New Hazus information wed fos the
earthquake hazard and new FIRM maps were usetbfmt hazard.

Section 6 —
Vulnerability Analysis

New

This section was included in the Risk Analysstion of the last
plan. New analysis of population, residential, mesidential and
critical facilities based on mapping efforts tiedhazards was
included. Identified URMs were included. Future elepment was
included. This new section was added to meet reqénts and hely
with the mitigation strategy section. The teamduiséo prioritize
projects.

Section 7 — Capability
Assessment

Minor Revisions

This section was reviewed and ne&larimation included in the new
outline format. A local mitigation capability assenent was
included and a section on NFIP was included to eskir
requirements.

Section 8 — Mitigation
Strategy

Major Revisions

The goals and actions were reviearatiprogress was included,
actions deleted, and actions added. The priotibzgrocess was
expanded to include the STAPLE+E process to bettaluate and
prioritize actions.

Section 9 — Plan
Maintenance

Major Revisions

The planning leads determined thentanance process needed td
be improved. Planning forms were included in Agfirr- to help
with the maintenance process.

Section 10 — Reference

New

This section was revimeglan update references.
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Once the Planning Committee was formed, the folhgwive-step planning process took place
during the 11-month period from July 2012 to Octad@l3.

Organize resourcesThe Planning Committee identified resources, idicig Douglas County
staff, agencies, and local community members, wbaakid provide technical expertise and
historical information needed in the developmenhefHMP.

Assess risksThe Planning Committee identified the hazards iipg¢o Douglas County, and
developed the risk assessment for the thirteertifd®hhazards. The Planning Committee
reviewed the risk assessment, including the vubikinaanalysis, prior to and during the
development of the mitigation strategy.

Assess capabilitiesThe Planning Committee reviewed current admintistezand technical,
legal and regulatory, and fiscal capabilities teedmine whether existing provisions and
requirements adequately address relevant hazards.

Develop a mitigation strategy:After reviewing the risks posed by each hazare Rlanning
Committee worked to develop a comprehensive rahgetential mitigation goals,
objectives, and actions. Subsequently, the Plan@orgmittee identified and prioritized the
actions to be implemented.

Monitor progress: The Planning Committee developed an implementaironess to ensure the
success of an ongoing program to minimize hazaphats to Douglas County.

# &8 1-0102 10 3$6 33032 --011

# 4 <3

As previously noted, the planning process begaluiyn 2012. Tod Carlini, District Fire Chief
and Emergency Manager for Douglas County, formedattvisory body, known as the Planning
Committee, utilizing staff from relevant Douglasu®ay, special districts, general improvement
district and other agencies, the State of Nevaadcammunity organizations. The Planning
Committee members are listed in Table 4-2. TheriRtgnCommittee meetings are described in
section 4.2.2, along with a summary of each meetirgpppendix C. Please see appendix E for
each meeting’s agenda and sign-in sheet.
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Table 4-2

Douglas County Hazard Mitigation Planning Committee & Participating Agencies

Name

Department

Participation

Chair: Tod Carlini

Emergency Management &
Fire Department

Chair of the Committee, chaired meetings,
provided evaluation and information on the
following sections; earthquake, severe storm,
vulnerability analysis, risk assessment, mitigatiq
strategies, plan maintenance, provided public
outreach.

Attended meetings, reviewed drafts and provide
input.

Elizabeth Ashby

State Hazard Mitigation

Provided information on tools, guidance and pla

Officer outline.
State Hazard Mitigation | Provided information on tools, guidance and plg
Karen Johnson o .
Specialist outline.

Erik Nilssen

Douglas County Engineer

Provided information on flood hazard and
management, drainage and public utilities.

Attended meetings, reviewed drafts and provide
input.

Candace Stowell

Community Developmen

Provided information on planning, zoning and
community description.

Attended meetings, reviewed drafts and provide
input.

Bob Spellberg

Gardnerville Ranchos GIO

Provided information on public utilities and
critical infrastructure.

Attended meetings, reviewed drafts and provide
input.

Provided information on wildfire and structure
count.

Steve Eisele East Fork Fire
Attended meetings, reviewed drafts and provide
input.
Provided information on public utilities and
, , critical infrastructure.
Greg Hill Town of Minden

Attended meetings, reviewed drafts and provide
input.

Josh Poulson

Town of Gardnerville

Provided information on flood management and
drainage.

Attended meetings, reviewed drafts and provide
input.

Tom Dallaire

Town of Gardnerville

Provided information on flood management and
drainage.

Attended meetings, reviewed drafts and provide
input.

Eric Schmidt

Douglas County GIS

Provided mapping and data management.
Attended meetings, provided input.

Nate Leising

County Citizen/Agriculture

Attended meetings, reviewed drafts and provide

input on agricultural interests.
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Provided information on wildland fire.
John Pickett Tahoe-Douglas Forestry| Attended meetings, reviewed drafts and provided
input.
Provided information on wildland fire.
Mark Novak Tahoe-Douglas Fire District Attended meetings, reviewed drafts and provided
input.
Mike Vollmer Tahoe Regional Planning Attended meetings, reviewed drafts and provided
Agency input.
Douglas County School | Provided information on critical infrastructure fo
Gary Cullen o o
District the district.
. . Provided information on Earthquakes
Craig DePolo Bureau of Mines and Geologx .
ttended meetings
Doug Sonnemann Douglas County Assess rs;?uv;ged information on structure count and
# $ _ n > - < $ nn
A

During the kick-off meeting at Douglas County Energy Operations Center, the Committee
discussed the objectives of the DMA 2000, the tdhmatigation planning process, the public
outreach process, and the steps involved in ugglttemHMP and achieving the County’s goals.
The planning process was discussed, including tinegse of the plan and the previous plans
tasks, goals and objectives and new goals andtolgeavere considered. The 12 potential
hazards from the original HMP were reviewed and ifications to the hazards list were
discussed. A hazard identification table was cateal for the update. The exercise identified
the specific hazards that the Planning Committeatechto address in the HMP. A Hazard
Profiling Worksheet was then completed by the Rlam&ommittee, which used group
averaging to prioritize the hazards into high, mediand low categories. See Appendix E for
agenda, list of attendees and handouts.

$ A+

Briefed the Planning Committee on progress madkate. A review of the completed Hazard
Profiling worksheets took place, along with confation of hazard ranking. Sub-committee
groups for the highest ranking hazards were estaddi and given assignments. Progress report
dates were also established. See Appendix E fardagdist of attendees and meeting handouts.

/ A+

Presentations of work performed thus far on thefitapidentified hazards were given by each
sub-committee leader. Discussion of lower rakingands took place, along with future actions
on those hazards. Project identification and pyrosiere briefly discussed as well. The
committee ended the meeting by reviewing the pladate schedule and discussing future
meetings and procedural matters. See Appendix Bgenda, a list of attendees and meeting
handouts.
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A brief review of the rough draft HMP document tqakce, along with the review of the
identified goals and actions. STAPLE+E worksheeatsendistributed and explained for
prioritization of the identified goals and actidams. Each member was asked to complete the
STAPLE+E forms and submit them back for scoringe Tibcoming HMP public presentations
were discussed, along with the recently revised Higé&ate timeline. See Appendix E for
agenda, a list of attendees and meeting handouts.

0 .#.+*

Another review of the rough draft HMP document t@ddkce. Results of the STAPLE+E
worksheet were thoroughly reviewed and discusseoheSyoals and actions were re-prioritized
based on importance. See Appendix E for agendst, &f lattendees and meeting handouts.

# $"9 "9 " 1< O

Tod Carlini, the Chair of the Committee, felt thia¢ information available was of high quality.

# $* 0

The public and stakeholder input in the previowplas limited. For the purposes of this plan,
public notice was provided in local publicationgaeding the process and public presentations
and input sessions were held to review draft docusn@nd consider public comment. Two
public presentations were offered in July. Thessgntations were held in two geographic
locations of the county, Minden and Round Hill (eakahoe). These meetings were promoted
through press releases.

Press Release & Public Awareness

A press release was posted on the Douglas Coungydgemcy Management website and
published in the local newspaper, The Record-Caouiide press release can be found in
Appendix D of this document. In August of 2013, fimal draft of the HMP was made available
on the Douglas County Emergency Management weasdevas published via mail and e-mail
to the entire Planning Committee and Local Emergétianning Committee.

Douglas County Emergency Management mailed lefsers Appendix D) regarding the update
of the HMP to the following entities:

Neighboring Communities

Counties of Carson, Lyon, Storey, Alpine (Calif@nand Eldorado (California)

Letters to Stakeholders
Minden-Tahoe Airport
Washoe Tribe of Nevada
Town of Genoa
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Town of Gardnerville

Town of Minden

Gardnerville Town Water

East Fork Swim District

Round Hill General Improvement District
Gardnerville Ranchos General Improvement District
Indian Hills General Improvement District

Topaz Ranch Estates General Improvement District
Cave Rock General Improvement District

Lake Ridge General Improvement District

Marla Bay General Improvement District

Zephyr Cove General Improvement District

Zephyr Knolls General Improvement District
Kingsbury General Improvement District

Logan Creek General Improvement District

Oliver Park General Improvement District

Sierra Estates General Improvement District
Zephyr Heights General Improvement District

State of Nevada Department of Emergency Management
State of Nevada Department of Water Resources
Nevada Department of Transportation

Tahoe Regional Planning Agency

## 03 $ 103 4 ?201032%$63 3! 1& 6)
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During the planning process, the Planning Committeewed and incorporated information
from existing plans, studies, reports, and techmegaorts into the HMP. A synopsis of the

sources used follows.

Douglas County Building Codefinternational Building Code 2006 ): These regulations
concern zoning districts, variances, and genenaldpment standards for structures other

than residential structures within Douglas County.

Douglas County Building CodefInternational Residential Code 2006 )These regulations
concern zoning districts, variances, and genenaldpment standards for residential

structures within Douglas County
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Douglas County Fire Codefinternational Fire Code 2006 ) This document includes a
wildland/urban interface section that delineategil&tions for building and maintaining
homes in wildland fire prone areas.

Douglas County Master PlafDouglas County Community Development 2011)fhough the
plan does not specifically identify hazard mitigatithe plan incorporates hazard mitigation
into several elements like zoning.

Douglas County Open Space and Agricultural Landsd3ervation Implementation PlanThis
plan guides the creation of open space throughigkeof public land and public resources
within the county boundaries.

Douglas County Code Title 20 Zoning Ordinance of iglas County:This land use zoning
ordinance encourages, guides, and provides orgienhned use of land and water resources
and future growth and development.

FEMA Flood Insurance Study for Douglas County, Negta (FEMAS 1999, 2000, 2005,
2009): This study outlined the principal flood problearsd floodplains within the county.
Douglas County is currently contesting this study.

Carson Water Subconservency District (CWSD), Car$iner Watershed Regional
Floodplain Management Plan, 2008FEhis plan provides strategies for floodplain
management that can be applied regionally as \sdtcally.

Community Wildfire Protection Plar{August 2009): This document includes findings and
recommendations for mitigating the threat to propom wildland fires.

Emergency Operations PlanThis document is the main reference source for giaga
disasters and large scale emergencies in DouglastZoThe plan has several annexes that
apply to the HMP including Firefighting (includivgldland fire fighting), Health and
Medical (including epidemic), Recovery, Public Weiknd Engineering, Utilities, Human
Services, Hazard Mitigation, and Hazardous Material

Carson River Geographic Response Plamhis is a regional plan covering five countiesviio
states. The plan was developed to protect thehesafety, environment, and property (both
public and private) from the effects of hazardousarials incidents in or near the Carson
River.

State of Nevada Multi-Hazard Mitigation PlanThis plan, prepared by NDEM, was used to
ensure that the Counties HMP was consistent welStiate’s Plan.

Washoe Tribe of NV & CA Hazard Mitigation Plan 2005
The following FEMA guides were also consulted fengral information on the HMP process:
How-To Guide #1: Getting Started: Building Suppdfor Mitigation Planning (FEMA 2002)

How-To Guide #2: Understanding Your Risks — Idenihg Hazards and Estimating Loss
Potential (FEMA 2001)

How-To Guide #3: Developing the Mitigation Plan: &htifying Mitigation Actions and
Implementing Strategie$FEMA 2003)

How-To Guide #4: Bringing the Plan to Life: Implemsing the Hazard Mitigation Plan
(FEMA 2003)




SECTION FOUR $

Local Multi-Hazard Mitigation Planning Guidance (FEMA 2008)
A complete list of the sources consulted is progiseSection 10, Reference.

*Update to the 2006 Douglas County codes are ingu®.
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Even though a particular hazard may not have oedurr recent history in the study area, all
significant natural and human-caused hazards thgtpatentially affect the study area are
included in the screening process. The planningneiti®e agreed that hazards that are unlikely
to occur, or for which the risk of damage is acedps being very low, are eliminated from
consideration.

All identified hazards will be profiled by descnilg hazards in terms of their nature, history,
magnitude, frequency, location, and probabilityazBrds are identified through the collection of
historical and anecdotal information, review ofstixig plans and studies, and preparation of
hazard maps of the study area. Hazard maps adeasetermine the geographic extent of the
hazards and define the approximate boundariesddrias at risk.

% &8 10131040 103 3! 3032

The requirements for hazard identification, aswéfed in DMA 2000 and its implementing
regulations, are described below.

- T O @ @

0 &' "
8201.6(c)(2)(i): [The risk assessment shall ineladl description of the type of all natural hazétdg can affect the
jurisdiction.

Does the new or updated plan include a descrii@ll the types of all natural hazards that afteet
jurisdiction?

The risk assessment process is the identificatoinsareening of hazards, as shown in Table 5-1.
The Planning Committee identified 12 possible hag#inat could affect Douglas County. The
Planning Committee evaluated and screened the @rapsive list of potential hazards based on
a range of factors, including prior knowledge orgegtion of the relative risk presented by each
hazard, the ability to mitigate the hazard, andkii@wvn or expected availability of information

on the hazard (see Table 5-1).

Seiche (tsunami), epidemic, volcano, infestatioth @expansive soils are all newly identified
potential hazards that were considered duringupdate of the HMP. Severe wind,
hail/thunderstorm, tornado and extreme heat wemgbawed with severe weather.
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Table 5-1
Identification and Screening of Hazards
If Yesis
Should It this a
Be New
Hazard Type Profiled? | Hazard? Explanation
Douglas County is located in area prone to freqoent
Avalanche No significant snowfall. No historical record of
avalanche or damage.
Drought Yes No Federal statewide drought declarations were isguef
9 2002, 2004, 2012 and 2013.
Earthquake Yes No Several active fault zones gassigh the County.
. . This hazard was addressed in the State Multi-Hazard
Epidemic Yes Yes L
Mitigation Plan.
Expansive Soils No No significant historic events have occurred in the
County.
Flood Yes No Flagh floc_)ds and other flood events occur regularly|
during rainstorms.
Infestations No No significant historic events have occurred in the
County.
Land Subsidence No No significant historic events have occurred in the
County.
Douglas County is susceptible to severe storms.
Severe Weather Yes No | Previous events have occurred including winter
storms, thunderstorms and high winds.
Seiche (Tsunami) Yes Yes No recent h|sf[or|c events have occurred, howewer th
Tahoe Basin is at risk.
No recent historic events have occurred in the Goun
Volcano Yes Yes | However, there have been some indicators of vatcani
activity in neighboring areas.
The terrain, vegetation, and weather conditiortién
Wildland Fire Yes No region are favorable for the ignition and rapidesyr
of wildland fires.

Assigning Vulnerability Ratings

During a Committee meeting the members were tagkedoritize the hazards by their total
impact on the community. An exercise requiring¢benmittee to complete a hazard profiling
worksheet (see appendix E, page 6) which tabutatdratings of each hazard was
accomplished. The exercise formula took into antdtle historical occurrence of each
respective hazard, the potential area of impactwvthe disaster does occur, and the magnitude.
Please see Table 5-2 for scoring criteria.
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It is important to note that hazards of the samgmtade and the same frequency can occur in
similar sized areas; however, the overall impat¢h&areas would be different because of
population densities and property values in thasmmpacted.

Table 5-2
Vulnerability Ratings Rubric
Magnitude Duration Economic Area Affected
Lowest 1 Insured Loss 1-3 Days Community Community
2 Local 4-7 Days City / Town City / Town
3 State 8-14 Days County County
4 Federal Emergency 15-20 Days State State
Highest 5 Federal Disaster 20 + Days Federal dder
Frequency Degree of State & Community Priorities
Vulnerabilitv
Lowest 1 10+ years 1-5% damaged Advisory
2 6-9 years 6-10% Considered further Plan
3 1-5 years 11-25% Prompt Action
4 2-12 months 26-35% Immediate Action
Highest | 5 0-30 days 36-50% Utmost immediacy

A value of 1-5 was given to each category (i.e. miage, duration etc.) by each committee
member. The members’ totals for each hazard vedlred. The following table provides the
results of the exercise.
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Table 5-3

Hazards Rating

Hazard Total
Flood 349
Wildland Fire 343
High Earthquake 335
Drought 275
Severe Weather 265
Epidemic 211
Low Volcano 191
Seiche (tsunami 184
Infestation 149
Very Low | Land Subsidence 146
Avalanche 142
Expansive Soils 113

Upon obtaining total scores for each hazard, tamtatilized the scores to analyze and prioritize
the hazards to focus upon during the profilingnesdbility assessment and mitigation planning.

The Planning Committee determined that five hazpo$® the highest threat to Douglas County:
floods, wildland fire, earthquake, drought and seweeather. No hazards fell into the moderate
hazard category, and epidemic, volcano and setshagmi) were considered low hazards.
Infestation, land subsidence, avalanche and exygassils were considered very low threat and
excluded through the screening process. The weryhreat hazards were considered to pose
little threat to life and property in Douglas Coydue to the low likelihood of occurrence or the
low probability that life and property would be sificantly affected. Should the risk from these
hazards increase in the future, the HMP can betadda incorporate a vulnerability analyses

for these hazards.




FIVE % &

% &8 !'$ 406

The requirements for hazard profile, as stipulateitie DMA 2000 and its implementing
regulations, are described below.

- N &' "

$ &' "

Requirement 8201.6(c)(2)(i)The risk assessmeshall include a] description of the location and extefralb
natural hazards that can affect the jurisdictidme planshall include information on previous occurrences of
hazard events and on the probability of future rheaents

Does the risk assessment identify lilation (i.e., geographic area affected) of each natwaahid
addressed in the plan?

Does the risk assessment identifydktent (i.e., magnitude or severity) of each hazard askiré in the
plan?

Does the plan provide information previous occurrencef each hazard addressed in the plan?
Does the plan include therobability of future events(i.e., chance of occurrence) for each hazard adedes
in the plan?

The specific hazards selected by the Planning Cat@enfior profiling have been examined in a
methodical manner based on the following factors:

Nature

History

Location of future events

Extent of future events

Probability of future events
The hazards profiled for Douglas County and preskint this section are in alphabetical order.
The order of presentation does not signify thelle¥@nportance or risk. Committee members
considered expert in the specific hazard were thikeeview the previous HM Plan and make
modifications to each profile. Revisions were mamlapdate the historical information and new
information was incorporated, for example new FIRMps were used in the Flood profile.

HAZUS runs from 2009 were used in the Earthquakdilpras the newer runs are not reliable
due to FEMA'’s changes in the updated software.

The full reports for Earthquake, Flood and Wildldfice were abbreviated to accommodate the
requirements of this section. The full reports @etained in Appendix B.
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Planning Significance — High

1.1%1* 2

Drought is a temporary but recurrent feature ahalie that occurs virtually everywhere,
including in regions that normally receive litti@mfall. Characteristics of drought can vary
significantly from one region to another and, padiie to differences in impact, there are scores
of definitions. Drought is often described simp$yaperiod of deficient precipitation, usually
lasting a season or more, resulting in extensiveadge to agricultural crops with consequential
economic losses. Water shortages can result foe smtivities, groups, or environmental
sectors.

The onset and end of a drought are difficult teedwine, and in contrast with quick and intense
natural hazards such as tornadoes, the impacbaftt is more of a slower “creeping hazard”
and may be spread over a larger geographic areainipact of a particular drought depends on
numerous factors including duration, intensity, gedgraphic extent as well as regional water
supply demands by humans and vegetation.

The negative effects of drought increase with donat_ower than normal reservoir or river
levels can impact recreational opportunities, $uppression activities, and animal habitat.
Patterns of human consumption can also be altdledkirrigated croplands are most susceptible
to precipitation shortage. Rangeland and irrigaigadcultural crops may not respond to moisture
shortage as rapidly, however yield during perioddrought can be substantially lower. During
periods of severe drought, lower moisture in ptand forest fuels create an increased potential
for devastating wildfires. An increase in insedestation can be a particularly damaging impact
from severe drought conditions.

The U.S. Drought Monitor product utilizes severalices along with data retrieved from various
organizations and personnel directly involved im field to create a graphical assessment of
drought conditions. The five drought intensitieskassifications offered by the authors of this
product are: DO Abnormally Dry, D1 Moderate Droudb® Severe Drought, D3 Extreme
Drought and D4 Exceptional Drought. The Nationaldtler Service in Reno will issue Drought
Information Statements and brief water resourcenpas during periods of drought.

1.171. 3

Increased wildfire risk, water shortages and anmralous insect infestation have all been
attributed to recent droughts. Douglas County kaerenced 6 drought periods of Drought
Monitor classification D1 or higher since 2000,luding the current drought. Maximum
intensity of these droughts ranged from severe (D2xtreme (D3) and averaged just over one
year in duration. The longest drought in the penbcecord was from January 2007 to June
2009 — 28 months. The last two droughts have desiohgest and most extreme since 2000.
There is no regular pattern to drought occurremtéise county, though there have been long
periods without drought, most notably the wet yedr2005-2006. It should be noted the
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ongoing drought starting in 2012 has resulted WA Drought Disaster Area Declaration for
much of Nevada, including Douglas County.

Table 5-4
Recent drought periods extracted from data suppliedy the U.S. Drought Monitor
Drought Period Duration of Drought Maximum Intensity
3 April 2001 - 8 Jan 2002 9 months Extreme (D3)
28 May 2002 - 12 Nov 2002 5 months Severe (D2)
11 Feb 2003 - 30 Dec 2003 10 months Severe (D2)
27 Apr 2004 - 11 Jan 2005 8 months Severe (D2)
23 Jan 2007 - 9 Jun 2009 28 months Extreme (D3)
3 Jan 2012 - ongoing 19 months Extreme (D3)
1.1*1 4 #56 # - [ 5&

Droughts are a naturally-occurring cyclical partioé climate and Douglas County is highly
susceptible to periods of dry conditions and drauBhsed on recent cycles, Douglas County
can expect highly varying degrees and duratiordraiight to occur. The recently released
Southwest Climate Assessment report indicatedditmatght severity has increased across the
Southwest U.S., including Nevada, and that thedtistikely to continue. There have been
extreme of severe drought in six of the last tesrye Future probability has been 60% for the
last ten years, that probability is expected taiome for the next five years.

Though agricultural wells do irrigate consideratdepland, agricultural irrigation in Douglas
County is predominantly from surface water. Thereomparatively little upstream storage of
surface water other than the winter snowpack itsélferefore, irrigated agricultural land in
Douglas County is very susceptible to precipitasbortage.

Surface water also recharges groundwater thatcisssary for agricultural irrigation wells.
Similarly, very little domestic (human) water in glas County does not come from wells
recharged by surface water.
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Figure 5-1

Comparison of the U.S. Drought Monitor maps of Nevda for a year without drought (left, 2011) to a yea
with widespread drought (right, 2013).

Drought Severity

Hevada v D0 - Abnormally Dry D2 Drought - Severe - D4 Drought - Exceptional
L1 Drought - Moderate - 03 Drought - Extreme

LIPS W arcn 15, 2017 =| b LIPS W arch 12, 2013 L
ENE =
Week Nothing D0-D4 D1-D4 D2-D4 D3-D4 D4
March 15, 2011 89.83 1017 0.00 0.00 0.00 0.00
March 12, 2013 0.00 100.00 88.67 55.49 12.22 0.00

Climate change may be expected to lead to moreérgglonger duration and more extreme
drought conditions in the future. Nevada's deskmate characterized by hot summers and low
humidity may become more extreme. In addition argénow levels would lead to lower
mountain snowpack and less spring and summer ruesfening water availability for

farmland, ranchland and natural vegetation.
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Planning Significance - High

1.1.1*2

An earthquake is a sudden motion or trembling chbyea release of strain accumulated within
or along the edge of the earth’s tectonic platée dffects of an earthquake can be felt far
beyond the site of its occurrence. Earthquakesllysaecur without warning and, after just a
few seconds, can cause massive damage and exteasiaties. The most common effect of
earthquakes is ground motion, or the vibrationhatkéeng of the ground during an earthquake.

The severity of ground motion generally increas#h the amount of energy released and
decreases with distance from the fault or epicesfténe earthquake. Ground motion causes
waves in the earth’s interior, also known as saismaves, and along the earth’s surface, known
as surface waves. There are two kinds of seismvesvd (primary) waves are longitudinal or
compressional waves similar in character to souades that cause back-and-forth oscillation
along the direction of travel (vertical motion)(secondary) waves, also known as shear waves,
are slower than P waves and cause structuresrat&itsom side to side (horizontal motion).
There are also two kinds of surface waves: Raleigies and Love waves. These waves travel
more slowly and typically are significantly lessyttging than seismic waves.

In addition to ground motion, several secondaryahds can occur from earthquakes, such as
surface faulting. Surface faulting is the diffeieahinovement of two sides of a fault at the
earth’s surface. Displacement along faults, botieims of length and width, varies but can be
significant (e.qg., up to 20 feet), as can the leradtthe surface rupture (e.g., up to 200 miles).
Surface faulting can cause severe damage to lgteartures including railways, highways,
pipelines, and tunnels.

Earthquake-related ground failure due to liquetacts another secondary hazard. Liquefaction
occurs when seismic waves pass through saturasedlgr soil, distorting its granular structure
and causing some of the empty spaces between gsatoutollapse. Porewater pressure may
also increase sufficiently to cause the soil todvehike a fluid for a brief period and cause
deformations. Liquefaction causes lateral sprehdszZontal movements of commonly 10 to 15
feet, but up to 100 feet), flow failures (massiles of soil, typically hundreds of feet, but up to
12 miles), and loss of bearing strength (soil deftions causing structures to settle or tip).
Liguefaction can cause severe damage to property.

The effects of earthquakes are described by a salézl the Modified Mercalli Intensity. The
lower part of this scale is related to human peroamf an earthquake, the middle part is based
on earthquake damage, and the upper part is reétagrdund effects from an earthquake. The
scale is described in Appendix B, page B-52. Thohter Magnitude Scale, another method of
measuring earthquakes, is a mathematical basigxpatsses the effects of an event in
magnitude (M).
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1.11. 3

Nevada is ranked third in the states having thedsgnumber of large earthquakes. Douglas
County is earthquake country. Earthquakes havegyshaken Douglas County in 1887, 1932,

1933, and 1994 (table 5-5) and over 3,700 earthegialere recorded in the county between
1970 and 2010 (fig. 5-2).

Figure 5-2

Earthquakes recorded in Douglas County from the 18ds to 2010. Yellow dots are earthquakes with
magnitudes less than M4, smaller orange dots are ghquakes with magnitudes 4 to 4.9, larger orange ats
are earthquakes with magnitudes between 5 and 5.8he cut-off red dot near the top is the questioned
location of the magnitude ~6.5 Carson City earthquiee and the red dot in the upper right of the figureis the

1933 magnitude 6 Wabuska earthquake. Over 3,700 géhguakes have been recorded in Douglas County.
From dePolo and dePolo (2012).

10
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Table 5-5
Major Historical Earthquakes That Have Strongly Shaken

Douglas Guy
Date Magnitude  Nearest Community Effects
June 3, 1887 6.5 Carson City Buildinghdge, liqguefaction
Dec. 20, 1932 7.1 Gabbs Surface reptthimney damage
June 25, 1933 6.0 Wabuska Building @mdchney damage
Sept. 12, 1994 5.8 Gardnerville Chigndeamage, foundation

cracking

1887 Carson City Earthquake

The June 3, 1887 Carson City magnitude 6.5 earkeqwas one of the most violent earthquakes
in western Nevada’s history. The event occurre2t4@ in the morning. Buildings were severely
damaged in Carson City and Genoa, some so baththalikely had to be partially torn down
and rebuilt. The earthquake, which was precedeal liigavy rumbling sound, was strong enough
to throw some people to the ground in Carson Gity @aused general hysteria in Carson City,
Genoa, and Virginia City, where people ran outwfdings wearing only their sleeping
garments (The Nevada Tribune, 6/3/1887).

1932 Cedar Mountain and 1933 Wabuska Earthquakes

In the 1930s several earthquakes shook Nevadagding the 1932 magnitude 7.1 Cedar
Mountain and the 1933 magnitude 6 Wabuska eartregpakhich were both strongly felt in
Douglas County. The December 20, 1932 Cedar Moumi@ithquake initiated just north of
Gabbs, Nevada and ruptured to the south, into MGngto Valley (Gianella and Callaghan,
1934; Bell and others, 1999). The earthquake oeduat 10:10 p.m. PST and was felt from Los
Angeles to Salt Lake City and throughout Nevadg 6i3). This earthquake was located in a
remote part of Nevada, but nevertheless had se¥f@s on local towns. Some miner’s cabins
near the earthquake collapsed (Gianella and Calladgtb34). Damage in the town of Luning,
where china was thrown across rooms and chimneaysvatis collapsed, was considered to be
Modified Mercalli Intensity IX (U.S. Coast and Gesit Survey, 1968). There were some
injuries in Mina; a man suffered a skull fracturbem he fell from operating a small mining train
(Nevada State Journal 12/26/1932) and two childrere injured when an adobe house
collapsed (Reno Evening Gazette 12/21/1932). Chysifedl as far away as Fallon and Reese
River Valley (Reno Evening Gazette 12/21/1932 a2/@2/1932).

The earthquake produced scattered ground breaksabwgat 75 km (46 mi), with the most
pronounced and continuous surface rupture neasahihern end, where as much as 2 m (6.6 ft)
of right-lateral offset occurred along one faudtcte.

11
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Figure 5-3
Pocatello
[ ]
Klamath
Falls .
4 Winnemucca
. [ ]
Eureka Re.ddmg ) Ek;é i ¢ salt
San \
Francisco e {
@ VIII-X
<
-
(@]
—
-\
—
o
(@)
o
™
P
z Los
Angeles
II-111 .
Phoenix
.San Diego

L ]
Yuma

Modified Mercalli Intensity Map of the moment magnitude 7.1 1932 Cedar Mountain Earthquake. For
description of intensity levels please see Appendi page B-52. Modified from Stover and Coffman (193).

In Douglas County, the shaking from the 1932 eardlhg was characterized as Modified
Mercalli Intensity V at Minden, Gardnerville, an@phyr Cove (U.S. Coast and Geodetic
Survey, 1968), which would be strong enough toditebfy all and awaken sleeping people, but
was not strong enough to cause widespread damagef some isolated cases of cracks in
walls. As an interesting side note, earthquakedighthe direction of the earthquake area were
reported by residents in Carson Valley (Gardnen\®Record-Courier, 2/1/1933). Prospectors
closer to the earthquake reported lightning neauptak of Pilot Mountain (Reno Evening
Gazette, 2/2/1933), indicating an electrostaticligsge may have occurred in the earthquake
area and been the source of lights observed iroGafalley.

12
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The 1933 Wabuska earthquake occurred on June 23;48 p.m. PST on a Sunday afternoon. It
was a magnitude 6 event that strongly shook wedexada and caused damage over 60 km (37
mi) from the epicenter. The earthquake caused sawere damage in Yerington and Wabuska
and liquefaction in Mason Valley. In Yerington, ttear wall of the three-story brick Courthouse
was cracked and separated from the building by $2cim), plaster was cracked throughout the
building, and the window in the county clerk’s c#iwas broken (The Mason Valley News
6/30/1933; Reno Gazette Journal 6/27/1933). Theokla&lley News reports that “at the Parker
ranch cracks running from an inch to three inchasetrsed the property. For some time water
shot from the openings and floated the land foistadce of 200 feet.” This is evidence of
liquefaction occurring during this event.

In Carson Valley people scrambled from stores andéds (Garnerville Record-Courier
6/30/1933) “The duration of the quake was not ag las the one in December [1932 Cedar
Mountain earthquake] but was more violent whillagted” (Gardnerville Record-Courier
6/30/1933). The Gardnerville Record-Courier noked tA few residents of Gardnerville report
that when they started to hasten from their hornedlbors rocked so violently they could not
keep on their feet.” At Minden, damage was repoatelodified Mercalli Intensity VI, with
cracked plaster and small objects overturned (NeamkE935).

1994 Double Spring Flat earthquake

The M 5.8 September 12, 1994 Double Spring Flahgaake was felt throughout Douglas
County and western Nevada, and from Sacramenttkto(EEhinose and others, 1998; Ramelli
and others, 2003). The earthquake occurred abokimnlf®.3 mi) south of Gardnerville, in a
remote location in the southern Pine Nut MountaD@mage was limited from the earthquake,
consisting of a damaged chimney in Minden, a crad¢kandation in Double Spring Flat, and
minor damage from objects knocked off of shelvean(Rlli and others, 2003). Although the
earthquake was distinctly felt throughout Douglasi@ty, there were fortunately no injuries.

The 1994 earthquake was a normal-left-oblique etraitoccurred along a northeast-striking
fault that crossed the north-central part of theile Spring Flat fault zone (Ichinose and others,
1998). Triggered slip and microseismicity occuraémhg the Double Spring Flat fault zone
following the earthquake and created cracks alewgrsl faults within 4 km (2.5 mi) of the
epicentral area (Ramelli and others, 2003; Amelmd) Bell, 2003). Additionally there were
ground cracks along some regional faults, includirig km (0.9 mi) long zone of cracks along
a fault in western Fish Spring Flat and ground kiregcto the east in Smith Valley (Ramelli and
others, 2003).

111 4 #56 # - [ 5&

The location of damage from an earthquake wouldachpll of Douglas County. Eight major
late Quaternary faults were identified in Douglamuity (figure 5-4). These are the largest
earthquake hazards there are in the county.
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Figure 5-4
Schematic map of the eight largest faults in Doug&County

West Tahoe-
Dollar Point fault

| Eastern Carson

Valley fault zone

|

Smith WValley

fault

Double Spring

Flat fault zone

Genoa fault Mud Lake

fault zone

|
|
’L
ﬁ\ Eastern Antelope

Valley fault zone

l .-\n

Antelope Valley
fault

14



FIVE % &

Table 5-6

Major Late Quaternary Faults in Douglas County

Normal Dip-Slip Faults

Genoa fault (GF)

Eastern Carson Valley fault zone (ECVFZ)
Smith Valley fault (SVF)

Antelope Valley fault (AVF)

Eastern Antelope Valley fault zone (EAVFZ)

West Tahoe-Dollar Point fault* (WTDPF)
*The West Tahoe fault intersects the surface inf@ala, but dips to the west and is a threat tatBd.ake
Tahoe.

Possible Strike-Slip Faults

Double Spring Flat fault zone (right-lateral) (DSSF
Eastern Carson Valley fault zone (right-lateraliquo)
Mud Lake fault zone (left-lateral) (MLFZ)

Eastern Antelope Valley fault zone (right-laterhlique)

The normal faults listed above are two generalsyfgge east-side-down range-bounding faults
and smaller, generally west-side-down distributadtfzones. The large normal faults are all
northerly striking and the relative down-droppirfgleeir eastern sides created Carson, Antelope,
Tahoe, and Smith Valleys. These faults appearve lage earthquakes that offset the ground
vertically by 1 to 5 m (3 to 16 ft). The smallerest-side-down normal faults are more of an
enigma. They are antithetic to the larger rangeadg normal faults and are on the opposite
side of the basin created by the larger faults. Wst-side-down faults appear to have a role in
the breakup of the hanging wall of the range-boogdaults and based on rupture patterns may
also accommodate right-lateral strike-slip motion.

Two of the eight faults identified likely accommaeaominantly strike-slip movement, the
Double Spring Flat and the Mud Lake fault zonesSEhfaults are limited in their length and
thus, their earthquake potential. They appear e lagpparent secondary tectonic roles,
connecting normal faults to one another. It islik@at other strike-slip faults exist in the coynt
but have not been mapped.

The estimated maximum magnitude earthquakes fam#éger faults in Douglas County range
from magnitude 6.5 to 7.2. These major earthquakaally occur every few thousand years to
tens of thousands of years along any individudtfatne high earthquake hazard in Douglas
County is the result of these larger faults anddneids of other smaller faults. For earthquake
preparedness, risk mitigation, emergency and regglanning purposes, understanding the
largest earthquakes that can occur in the couetyh& most important.
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There are also several major faults that surroundigias County and earthquakes along these
faults can also cause damage in the county. Therrfeajlts that immediately surround the
county are tabulated (Table 5-7), but they aredisiiussed or modeled. The potential effects
from earthquakes on these faults are covered bmtigeling of the major faults within Douglas
County.

Table 5-7
Major Late Quaternary Faults Near Douglas County

Normal Dip-Slip Faults

North Tahoe fault

Incline Village fault

Waterhouse Peak fault

Slinkard Valley fault

Northern Carson Range fault zone faults
Singatzse Range fault zone

Pine Nut Mountains fault zone

Possible Strike-Slip Faults
Wabuska lineament (left-lateral)

An approach for examining the potential damageotaraunities by earthquakes is to generate
hazard curves for the communities, using a webiegpin provided by the U.S. Geological
Survey. This application calculates the occurraate of the level of ground motion occurring at
a location, based on the National Seismic Hazarg Ma
(http://geohazards.usgs.gov/hazardtool/applicgilgm). Dr. John Anderson of the Nevada
Seismological Laboratory kindly made figure 5-5ngsthis application for several Douglas
County communities. The similarity of the curvedigates that these give a general probability
for the county and communities. Communities naetisshould use the curve for the community
closest to them. Included on this figure are padéModified Mercalli Intensity values based on
those given in Bolt (1999). Thus, the occurrende far when the level of ground motion, in
acceleration, for a particular intensity can berappnated for a given community curve. Similar
to instrumentally recorded earthquakes, the ocnugeates for a given magntidue can be
converted to probabilities of occurrence for a gitieneframe.

An example will help understand figure 5-5. Theeblme is the earthquake hazard curve for
Minden. The graph is occurrence rate versus gragodleration, here expressed as a percent of
gravity, or “g”. The larger the ground acceleratisrthe stronger the ground motion from an
earthquake. Stronger ground motion is less frequramt weaker ground motion and the curve
describes this relationship using occurrence mateyents per year; in this case the number of
times per year a level of acceleration occursdfdccurrence rate is inverted (1 divided by the
occurrence rate), the result is a once-in-so-masays/expression of the ground motion. Intensity
Vlis a level of ground motion that begins to cragils. The central part of intensity VI ground
motion begins at an acceleration of 0.06 g. Theetwr Minden indicates a peak ground
acceleration of 0.06 g occurs with an occurrente b0.05 events per year, or once in 20 years
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Exceedance Rate, per year

on average. Thus, we learn how frequently Mindendraund motion from earthquakes that can
crack walls - once every 20 years on average. dsteslich event occurred in 1994, which just
happens to be about 19 years ago. The graph ieditizt on average intensity VII ground
motion occurs in Minden once every 77 years, intgndll ground motion occurs once every
233 years, and intensity IX ground motion occurseoevery 588 years. Note that these statistics
are based on average communities. Communitiesvibrkt towards being earthquake resilient
can experience higher levels of ground motion W&gs damage than estimated here. In other
words, seismic risk mitigation can affect theséenestes.

Figure 5-5
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U.S. Geological Survey earthquake hazard curves fdive Douglas County communities. Also shown are
ranges of ground motion that can be associated witklodified Mercalli Intensity; these values are fromBolt
(1999). This figure was prepared by Dr. John A. Andrson of the Nevada Seismological Laboratory.
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Table 5-8

Probabilities of Modified Mercalli Intensity Levels Occurring in Douglas County
Communities Based on the U.S. Geological Survey Hazl Curves

Earthquake 50-Year 100-Year
Intensity Probability Probability
Vi 68-78% 90-95%
Vi 39-48% 63-73%
VIII 11-19% 21-35%
IX 2-8% 5-16%

Discussion

Within a 50-year timeframe, Douglas County has % @hance of having a magnitude 5 or
larger earthquake, about a 50% to 60% chance ahgpamagnitude 6 or larger earthquake, and
a 10% to 20% chance of having a magnitude 7 oefaggrthquake. In terms of damage, over a
50-year timeframe there is a 39% to 48% chancexeihly ground motion levels that would
correspond to Modified Mercalli Intensity VII, otrang enough to damage and topple chimneys.
Thus, there is a substantial probability of a ptédly damaging earthquake in Douglas County.

The values given in Table 5-8 can also be usedtimate the chance that and emergency
response to a damaging earthquake or a major rgceffert will be required in Douglas

County. Assuming that an emergency response Warildounted for an earthquake that causes
intensity VIl or higher damage and that a majooxeey effort for a community will be required
with intensity VIII or higher damage, the probalids of these operations can be estimated.
Using the probabilities in Table 5-8 and the assionp stated, the chances for mounting an
emergency response to an earthquake in Douglastate39% to 48% and the chances that a
major recovery effort will be needed for an eartlkiprdamaged community are 11% to 19%.

Earthquake Strong Ground Motion Hazard

Shaking of the ground is the most damaging and spickad effect from earthquakes. Estimating
the potential earthquake ground motion at a sigmigvolved process because several factors
affect this motion including the size of an earthkg, its distance, whether there is rock or soft
sediments, and the size and shape of sedimentaity. Bdus, seismologists and engineers need
to have information on a number of parameters tkensite-specific characterizations of
potential earthquake ground motion.

Peak ground accelerations in percent of gravityggpedrock are shown in figure 5-6 give a
relative sense of the strong ground motion potemiRouglas County. The map is from the
National Seismic Hazard Map project
(http://earthquake.usgs.gov/hazards/products/camenus/2008/maps/) and are used as
earthquake ground motion input for the Internatiddalding Code. The graph presented in
figure 5-5 also portrays these peak ground acdedesafor several communities in Douglas
County and has a black horizontal line indicatimg 2% probability of exceedance in 50 years (a
once in a 2,500 year event) used in the InternatiBaoilding Code and figure 5-6.
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Figure 5-6
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Peak ground acceleration map from the 2008 Nationéeismic Hazard Map for Nevada and California.
These values have a 2% chance of being exceededhwit50 years. The highest peak ground acceleration
values in the state are estimated for Douglas Count

The 2008 National Seismic Hazard Map indicatessbate of the highest ground motion levels
in the state can occur in Douglas County. The $igegiound motions from the next earthquake
cannot be precisely predicted because of the manghles involved that influence ground
motion, but the peak ground accelerations indichiefigure 5-6 range from ~0.5 g to ~0.9 g,
with a 2% chance of being exceeded in 50 yearsh §uaund motions, if sustained for a short
period of time, can cause damage commensurateMattified Mercalli Intensity IX, or levels
where significant damage occurs in buildings thaklearthquake resistance in their design and
construction.
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Peak ground velocity estimates, another measugeooid motion, are 49 cm/s to 140 cm/s,
with a 2% chance of being exceeded in 50 yearsg2#ional Seismic Hazard Map). Ground
motion values tend to mean more to engineers #hat to design buildings to withstand them
than the general public.

Earthquake Surface Rupture Hazard

When earthquakes reach magnitude 6.5 +0.3, thenaupgnds to offset the ground surface
(dePolo, 1994). These offsets are known as earkleggurface or ground rupture. In Douglas
County, evidence for surface rupture hazard indymeo-earthquake ground ruptures and
offset landforms that were created by repeatedbéfthe ground surface along a fault.
Historical surface fractures were formed aseisryidal1980 along a fault on the west side of
Fish Spring Flat (Bell and Helm, 1998) and on thme fault trace, fracturing was triggered by
the 1994 Double Spring Flat earthquake (Ramelli@hérs, 2003).

The potential for ground surface rupture is alond emmediately adjacent to the mapped traces
of late Quaternary faults (faults that have mowvethe last 130,000 years). This timeframe is
longer than in places like western California, mobecause faults within this timeframe have
had major earthquakes in the Basin and Range R@ydePolo and Slemmons, 1998). The
1887 magnitude 7.4 Sonoran, Mexico earthquakdatigest historical normal dip-slip
earthquake in the province, occurred along a thalt hadn’'t moved in 100,000 years (Bull and
Pearthree, 1988).

In Douglas County there are many late Quaternarly feaces and many fault traces with
unknown activity. Some faults are relatively simplptures, such as sections of the Genoa fault,
and others are broad and include many fault trasted) as the Eastern Carson Valley fault zone.
Surface rupture hazard partly depends on the coditplault traces, so the multi-trace Eastern
Carson Valley fault zone poses a high surface regtazard.
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Figure 5-7

Earthquake-Induced Liquefaction Hazard
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The southern part of the liquefaction map from theWestern Nevada Planning Scenario (dePolo and others
1996). This generalized map shows potential areaslmuefaction in northern Douglas County.

Liguefaction hazards exist in Carson Valley, altimg shores of South Lake Tahoe, in northern
Antelope Valley, and in several small basins. Ligagon occurs in places where groundwater is
shallow and sediments, classically fine sandsyaweg and unconsolidated. When these types
of saturated sediments are shaken strongly foriagef time, they can consolidate and expel
the water from pore spaces. When pore pressureases rapidly and cannot be dissipated, a
phenomenon known as liquefaction occurs. Duringdfgction, the soil column can behave as a
liquid. When this happens, a sand-water mixturescpnrt out of the ground, the land surface
can flow downhill or sideways, and the ground mayanger be able to support the weight of
buildings. Buildings on liquefied ground can simidebreak up. Other effects of liquefaction are
the violent oscillations that are potentially damggo buildings and infrastructure.

A preliminary representation of liquefaction wasistvucted for the 1996 Planning Scenario for
a Western Nevada Earthquake (dePolo and others§; $88wn in figure 5-7). This map was
made with the information available at the timasigeneralized and does not include southern
Douglas County. For planning and appropriate las&lpurposes a more detailed, county-wide
liquefaction analysis is necessary. Updated detg&mlogic mapping and groundwater
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information can be utilized for a more detailed mBipe 1996 liquefaction map illustrates the
hazard.

There were reports of liquefaction in Carson Vatleying the June 6, 1887 Carson City
earthquake. The Nevada Tribune reported thatHéncorral, walking across either way, the
ground seems as though all was hollow underneathbg driving a pole down two or three feet,
water flows immediately to the surface, and wher@vissure is seen, black sand several inches
deep has been thrown up,” on the Boyd Propertys iBha fairly precise description of
liquefaction.
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Planning Significance - Low
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A disease is a pathological (unhealthy or ill) atind of a living organism or part of the
organism that is characterized by an identifialsug of symptoms or signs. Disease can affect
any living organism, including people, animals, atahts. Disease can both directly (via
infection) and indirectly (via secondary impactajrh these living things. Some infections can
cause disease in both people and animals. The m@joern here is an epidemic, a disease that
affects an unexpected number of people or serdimetals at one time. (Note: an epidemic can
result from even one case of illness if that illesunheard of in the affected population, i.e.,
smallpox.)

Of great concern for human health are infectiogsabes caused by the entry and growth of
microorganisms in man. Most, but not all, infectaliseases are communicable. They can be
spread by coming into direct contact with someariected with the disease, someone in a
carrier state who is not sick at the time, or aaotiving organism that carries the pathogen.
Disease-producing organisms can also be spreandingct contact with something a contagious
person or other carrier has touched and contananbite a tissue, doorknob, or another medium
(e.g., water, air, food).

According to the Centers for Disease Control are/&mntion (CDC), during the first half of the
twentieth century, optimism grew as steady progvess made against infectious diseases in
humans via improved water quality and sanitationipgotics, and inoculations (October 1998).
The incidences and severity of infectious diseaseh as tuberculosis, typhoid fever, smallpox,
polio, whooping cough, and diphtheria were all gigantly reduced during this period. This
optimism proved premature, however, for a varidtieasons, including the following:
antibiotics began to lose their effectiveness agjanfectious disease (e.g., Staphylococcus
aureus); new strains of influenza emerged in Chimthspread rapidly around the globe; sexually
transmitted diseases resurged; new diseases verified in the U.S. and elsewhere (e.qg.,
Legionnaires’s disease, Lyme disease, toxic shgatreme, and Ebola hemorrhagic fever);
acquired immunodeficiency syndrome (AIDS) appeaasdt tuberculosis (including multidrug-
resistant strains) reemerged (CDC, October 1998).

In a 1992 report title@Emerging Infections: Microbial Threats to Healthtlre United Stateshe
Institute of Medicine (IOM) identified the growirpks between U.S. and international health,
and concluded that emerging infections are a najdrgrowing threat to U.S. health. An
emerging infectious disease is one that has nepggared in a population or that has been
known for some time, but is rapidly increasingnaidence or geographical range. Emerging
infectious diseases are a product of modern derpbgrand environmental conditions, such as
global travel, globalization and centralized preieg of the food supply, population growth and
increased urbanization.
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In response to the threat of emerging infectiogsakes, the CDC launched a national effort to
protect the US public in a plan titlédidressing Emerging Infectious Disease ThreBssed on
the CDC'’s plan, major improvements to the US hesygtem have been implemented, including
improvements in surveillance, applied researchliptiealth infrastructure, and prevention of
emerging infectious diseases (CDC, October 1998).

Despite these improvements, infectious diseasethareading cause of death in humans
worldwide and the third leading cause of deathuméans in the U.S. (American Society for
Microbiology, June 21, 1999). A recent follow-ugoet from the Institute of Medicine titled
Microbial Threats to Health: Emergence, Detectiand Responsaotes that the impact of
infectious diseases on the U.S. has only growhendst ten years and that public health and
medical communities remain inadequately preparadhEr improvements are necessary to
prevent, detect, and control emerging, as weleaarging, microbial threats to health. The
dangers posed by infectious diseases are compotnydattier important trends: the continuing
increase in antimicrobial resistance; the dimingsbapacity of the U.S. to recognize and respond
to microbial threats; and the intentional use oldmgical agents to do harm (Institute of
Medicine, 2003).

The CDC has established a national list of oven&ionally reportable diseases. A reportable
disease is one that, by law, must be reported bifthproviders to report to federal, state or local
public health officials. Reportable diseases aoséhof public interest by reason of their
communicability, severity, or frequency. The lorgd Includes such diseases as the following:
AIDS; anthrax; botulism; cholera; diphtheria; engalgtis; gonorrhea; Hantavirus pulmonary
syndrome; hepatitis (A, B, C); HIV (pediatric); Liegellosis; Lyme disease; malaria; measles;
mumps; plague; polio (paralytic); rabies (animal &mman); Rocky Mountain spotted fever;
rubella (also congenital); Salmonellosis; SARSeftincoccal disease (Group A); Streptococcal
toxic-shock syndromeStreptococcus pneumoniggrug resistant); syphilis (also congenital);
tetanus; Toxic-shock syndrome; Trichinosis, tubkrsis, Typhoid fever; and Yellow fever
(Centers for Disease Control and Prevention, M&30P3).

Many other hazards, such as floods, earthquakdsoaghts, may create conditions that
significantly increase the frequency and severitgliseases. These hazards can affect basic
services (e.g., water supply and quality, wastemgigposal, electricity), the availability and
quality of food, and the public and agriculturablib system capacities. As a result, concentrated
areas of diseases may result and, if not mitigatgd away, potentially leading to large losses of
life and damage to the economic value of the argadgls and services.

111.3

The influenza pandemic of 1918 and 1919, knowreasSpanish Flu, had the highest mortality
rate in recent history for an infectious disealkare than 20 million persons were killed
worldwide, some 500,000 of which were in the UlSna (Centers for Disease Control and
Prevention, October 1998). More recent incidendéasajor infectious diseases affecting people
in the U.S. include the following:
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H1N1, an influenza strain that was first recognized iexMo and entered the US in
Southern California in April 2009. H1N1 was recagd as a worldwide pandemic by the
World Health Organization in May 2009. The CDG@gjn below illustrates the number of office
visits due to the flu and demonstrates how eabi#ydS medical system can be overwhelmed by
a pandemic.

Figure 5-8
Percentage of Visits for Influenza-like lliness (LI)
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*There was no week 53 during the 2006-07 or 2007.08 influenza seasons, therefore the week 53 data point for those seasons is an average of weeks 52 and 1.

Source: U.S. Outpatient Influenza-like lliness Swreillance Network (ILINet), National Summary 2008-209
and Previous Two Seasons (Posted October 16, 20080 PM ET, for Week Ending October 10, 2009)

H1N1 varies from other influenzas in that it doés@em to affect populations born after 1950
due to that group’s immunity to a similar straifhe CDC has taken an aggressive approach to
this highly contagious strain and is in the proagsgsoculating the US public through
vaccinations. Although H1N1 has a less than 1% tality rate due to the high contagion rate
this could lead to a significantly higher than nafmumber of deaths for the 2009-2010 flu
season. (Centers for Disease Control and Prevgr@lictober 2009)

=" 3 ) "A=3)B a seasonal infection transmitted by mosquitoassexhan
epidemic which grew from an initial U.S. outbredk6@ disease cases in 1999 to 4,156 reported
cases, including 284 deaths, in 2002. Howevertdwemmunities’ aggressive approach to
mosquito control the number of cases dropped t® 188 44 deaths in 2008 (Centers for
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Disease Control and Prevention, October 2009).0Ating to the Nevada State
Department of Health and Human Services, there i@feuman cases of West Nile Virus in
Nevada in 2012.

" " A which is estimated to have killed 774 and
infected 8,098 worldwide. In the U.S., there weré $uspected cases and 8 confirmed cases all
who traveled to other parts of the world, althonghreported deaths (Centers for Disease
Control and Prevention, October 2009).

3 " -CDC estimates that 23 million cases of acutergasteritis are due to
norovirus infection, and it is now thought thatesst 50% of all foodborne outbreaks of
gastroenteritis can be attributed to norovirusemn(€rs for Disease Control and Prevention,
October 2009)

"< < A ** " 51 are a large and diverse group of bacteria.
Although most strains d&. coliare harmless, others can make you sick. Some hirscoli
can cause diarrhea, while others cause urinaryitrctions, respiratory illness and pneumonia,
and other ilinesses. Experts think that there begbout 70,000 infections wikh coli 0157
each year in the United StatéSenters for Disease Control and Prevention, Gxt@609)

Figure 5-9

States Where Persons Infected with the Outbreak Sain of E. coli O157:H7, Live
United States, by State March 1, 2009 to June 220@9
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Source: Centers for Disease Controlhttp://www.cdc.gov/ecoli/
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Table 5-9
Historic Occurrences of Epidemics Registered in Neda

Date Details

February | Cholera outbreak confirmed. At least 26 passerfgens Aerolineas Argentinas Flight 386

1992 that brought a cholera outbreak to Los Angeleseteayon to Las Vegas, where 10 showed
symptoms of the disease. Cholera or cholera-likepggms developed in 67 passengers of
Flight 386.

Spring Five cases of the measles confirmed. Outbreakiftehaind confirmed. Clark County

2000 Health District (CCHD) Office of Epidemiology (OO®)orked with the Immunization
Clinic and the media to alert the community abbetprevention of the spread of the
disease.

gg&mer West Nile Virus was first detected in Nevada, aad been reported in all counties.

October Norovirus confirmed at a major public accommodaficility on the Strip.
2004

April 2009 | H1N1 virus confirmed by the WHO as a worldwide epitc.

111 56 - [ 5&

The probability and magnitude of disease occurrgpadicularly an epidemic, is difficult to
evaluate due to the wide variation in disease dbariatics, such as rate of spread, morbidity and
mortality, detection and response time, and thdahibty of vaccines and other forms of
prevention. A review of the historical record (sd®ve) indicates that disease related disasters
do occur in humans with some regularity and varylagrees of severity. There is growing
concern, however, about emerging infectious diseaseavell as the possibility of a bioterrorism
attack.

Epidemics constitute a significant risk to the pagon of Nevada, particularly as it relates to
the frequency in which the Douglas County populatravels and the proximity of Las Vegas
and Reno’s tourist population. Of highest concerimithe Reno area, in various entertainment
venues, and Reno/Tahoe International Airport. ffwesient nature of the Washoe County
population, coupled with dense population gatheringrease the potential for an epidemic as
well as for its spread into neighboring countieshsas Carson City and Douglas County.

On a lesser scale than Reno or Las Vegas, thdif¢at8outh Lake Tahoe casino corridor) area
of Douglas County presents a more local world-ctagsrtainment and tourist destination for
visitors. The dense population gathering of laealdents and visitors from large metropolitan
areas of California, as well as from around theley@resent a more localized increase of
potential for an epidemic.
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An epidemic in Douglas County would affect a regiboresponse requiring coordination among
Carson Valley Medical Center, Minden Medical Cen@wunty, neighboring counties, state and
federal agencies. Segments of the populationghielst risk for contracting an iliness from a
foreign pathogen are the very young, the elderynaividuals who currently experience
respiratory or immune deficiencies. These segmafritse population are present within
Douglas County.

1117 8

Due to the wide variation in disease charactegstie warning time for a disease disaster can
vary from no time to months, depending upon theneadf the disease. No warning time may be
available due to an extremely contagious diseageavshort incubation period, particularly if
combined with a terrorist attack in a crowded emwvment. However, there are agencies in place
that have capabilities to prevent, detect, andamgpo these types of diseases, such as Douglas
County Community Health Nurse (DCCHN) , the Centerdisease Control (CDC), and the
Nevada State Health Division (NSHD). This providgsositive, balancing influence to the
overall outcome of a disease disaster event.

The DCCHN conducts surveillance of communicableakg occurrences in Douglas County.
They also implement control measures and developrig as mandated by Nevada Revised
Statutes (NRS), as well as receive and investigatgplaints from the public regarding possible
foodborne illness.
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Flooding is the accumulation of water where thesgally is none or the overflow of excess
water from a stream, river, lake, reservoir, orstabbody of water onto adjacent floodplains.
Floodplains are lowlands adjacent to water bodias dre subject to recurring floods. Floods are
natural events that are considered hazards only wbeple and property are affected.

Nationwide, floods result in more deaths than atmgionatural hazard. Physical damage from
floods includes the following:

Inundation of structures, causing water damagértetsiral elements and contents.

Erosion or scouring of stream banks, roadway emianks, foundations, footings for
bridge piers, and other features.

Destruction of crops, erosion of topsoil, and dépws of debris and sediment on
croplands.

Release of sewage and hazardous or toxic matesalsstewater treatment plants are
inundated, storage tanks are damaged, and pipelisesevered.

Impact damage to structures, roads, bridges, dslvaend other features from high-
velocity flow and from debris carried by floodwaterSuch debris may also accumulate
on bridge piers and in culverts, increasing loadshese features or causing overtopping
or backwater effects.

Floods also cause economic losses through cloglmes;messes and government facilities;
disrupt communications; disrupt the provision olitigs such as water and sewer service; result
in excessive expenditures for emergency responseganerally disrupt the normal function of a
community.

Nevada is the driest state in the Union, with aerage annual precipitation of only about nine
and one half inches, although there are areas uglas County that average above forty inches
(CWSD). Douglas County is unique in the fact thedny different types of flooding occur
within its boundaries. The major flood types thmty occur in Douglas County include:

1) Alluvial Flooding (Zone AO FIRM Maps): Alluvial fasoccur mainly in dry
mountainous regions, are deposits of rock andisailhave eroded from mountainsides
and accumulated on valley floors in a fan-shapetepa The deposits are narrow and
steep at the head of the fan, broadening as threpdmut onto the valley floor. Channels
along fans are not well defined and flow pathsiwamgredictable. As rain runs off steep
valley walls, it gains velocity, carrying large bders and other debris. When the debris
fills the runoff channels of the fan, floodwatepslisout, spreading laterally and cutting
new channels. The process is
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then repeated, resulting in shifting channels andlined erosion and flooding problems
over a large area (Wright 2008).

2) Ponding (Zone AO and AH FIRM Maps): Ponding occudsen water has no available
outlet. Ponding floodwaters are typified by lownar velocities and a depth. In areas where
rivers exceed floodwater storage capacity excederwaill begin to pond. Ponding is
common in the Carson Valley adjacent to the CaRimer and away from the Carson and
Pinenut Mountain Ranges.

3) Riverine Flooding (Zone A and AE FIRM Maps): Streahannels are adjusted to carry the
normal discharge of water from upstream and frabutaries. Most of the time, the water
level remains within the confines of the streamKsarbut periodically the flow of water is
beyond the capacity of the channel to hold, andwieer spills over the banks causing
(riverine) flooding (Easterbrook 1999). Riverinébdding is more devastating to a
community than alluvial flooding or ponding. Riue flooding can inundate hundreds of
square miles and the floodwaters could take seweeaks to recede. In addition, riverine
flooding may cause disruptions in utility servicasd may close large portions of the local
transportation network. Douglas County is affedigdiverine flooding under the following
three scenarios:

(1) Flash floods caused by summer thunderstorms;
(2) Floods caused by rapid snowmelt; and

(3) Floods caused by frontal rains and frontal rainssoaw or frozen
grounds.

Flash floods result from intense rainfall in lozakil areas during thunderstorms, usually during
the months of June to November. These floods,enhiense, tend to be localized because the
storms usually cover a small area. Washes alonge#tstern boundary of Douglas County
abutting the Pinenut Mountains and GardnervilledRas are the area most likely to be affected
by summer flash flooding. Floods from rapid snownend to occur between March and June,
and can cover a large area but tend to flood ackes® to the main river channel. Floods
resulting from rain on snow or frozen ground teadbtcur between November and April and
have caused some of the greatest regional histdocals.
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Flash Flooding, Johnson Lane Wash July, 2005

In Douglas County, the primary cause of riverir@#ling is winter rainstorms saturating and
melting the Sierra snowpack at elevations betwed@Mand 8,000 feet or higher. Though most
winter storms bring snow to elevations above 6@, a pattern of warm storms (known as the
Pineapple Express or Pineapple Connection bechagebme from the warm Pacific Islands)
occasionally dumps rain at higher elevations. Wfiflbods can occur any time between
November and April in successive years, or not patall for many years.

31



FIVE % &

._\

\ \ b
L N .
e, East Fork Ca ‘rrsun River

Photo courtesy of the Reno Gazette-Jouwrnal

River Flooding, 1997 New Year's Flood, East Side @dardnerville Ranchos
Photo by Marilyn Newton
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Wildfire is a disturbance that can change the attarstics of a watershed such that the
subsequent hydrologic response to normal predipitas often a sudden and dramatic increase
in water discharge. Wildfires alter the live anéde/egetation in a watershed by: (1) decreasing
the canopy interception, which increases the péagenof rainfall available for runoff; (2)
decreasing the water normally lost as evapotraaispir, which increases the base flow; (3)
consuming ground cover, litter, duff, and debribjch increases runoff velocities and reduces
interception and storage (Moody and Martin 2001).

Significant wildland fires, such as experiencedmythe 2011, 2012 and 2013 fire seasons, may
affect the root systems of vegetation and trees.sdils (ground) in the burned area can become
unstable and subject to movement (earth flows) wiben cause damage to structures and road
ways that are in its path. The most recent evideichis occurrence was during a storm event
near the Ray May Way wildland fire (2012) whereesevdamage to root systems of trees and
vegetation allowed for wet saturated unstable giawnmove downhill blocking Highway 395.
The Wildland fire and slope map on the followinggpa(Figure 5-10) shows recent fires in
Douglas County. The map also identifies the slopedhese areas and the concern of
deforestation on these slopes.
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Figure 5-10

Recent Fires in Douglas County
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The Carson River begins in multiple large watershadhe Sierra Nevada in California south of
Lake Tahoe, and consists of two forks, the Wesk Earson River and the East Fork Carson
River. These Tributaries flow northward into Neadzefore joining to form the main-stem
Carson River in mid-Carson Valley. The west Fogtgon River enters Nevada west of Mud
Lake and several miles west of U.S. 395. It car@sin a northerly to northwesterly direction
along the western side of Carson Valley and isgdiby several small streams from the Carson
Range to the west and joins the East Fork. Thefak enters Nevada approximately 5 miles
east and south of the West Fork in a deep, naremyan incised into volcanic bedrock. It flows
northerly and enters the southern end of Carsoley/alfew miles east of the West Fork. The
East Fork then turns northwestward, flows to thetweé the towns of Minden and Gardnerville,
and joins the West Fork southeast of Genoa, neavéstern side of the valley (See The Primary
Flood Zones Map (Figure 5-11) for 2010 floodplagubdaries in Douglas County).

From near Genoa, the main-stem Carson River flowtheasterly through the northern part of
Carson Valley, crosses under U.S. 395 at Cradldb&rpge, and exits the valley at its
northeast corner. The river then flows northetbng a deep, bedrock canyon near Empire, just
south of U.S. 50. After exiting the deep but sHmtrock canyon a little west of Dayton, the
Carson River continues in a northeasterly direction several miles, traversing the broad,
alluvial Carson Plains before entering a relativebnfined bedrock-bounded channel in the
northern end of the Pine Nut Mountains at the east of the Carson Plains. As it enters the
northern Pine Nut Mountains, the river turns nedtyg west and flows a total distance of about
12 air miles before exiting the mountains at Fonuf@hill. Downstream, the Carson River
passes under Weeks Bridge on U.S. 95 Alt, and ®ihf#nontan Reservoir a few more miles to
the east. Downstream from Lahontan Reservoirrittee flows northeastward to its terminus at
Carson Sink. The Carson River Basin in NevadaGaiddornia encompasses about 3,966 square
miles, of which about 3,360 square miles are inddev(CWSD).

Douglas County entered into the National Flood tasae Program on January 4, 1975 under the
Emergency Program and then on March 28, 1980 uhdeegular program. The first Flood
Insurance Rate Maps (FIRMs) for Douglas County vaatted March 28, 1980. The most recent
FIRMs are dated January 20, 2010. The Countyvsreal by 37 published FIRM panels.
According to the State of Nevada Community Assistaviisit (CAV) findings from February
2012, there are currently 1,077 flood insurancécyas in Douglas County totaling $287,798,100
in coverage. There have been 117 losses in Do@glasty totaling $2,943,995 in paid losses.

The FIRMs that are effective in Douglas Countythe2008 editions which have been found to
be inaccurate. September 17, 2009, Douglas Cdiedysuit against FEMA in U.S. District
Court alleging that FEMA's data and analyses werentifically or technically incorrect, which

is the sole statutory basis of an appeal. Couffityials were notified by the Scientific

Resolution Panel on July 18, 2012 that based osuhmitted scientific and technical
information by Douglas County and FEMA, the pared determined that FEMA'’s data does not
satisfy National Flood Insurance Program mappiagddrds defined in FEMA’s Guidelines and
Specifications for Flood Hazard Mapping Partners suust be revisited. FEMA has
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subsequently stated that although the 2008 FIRM&%m@own to contain errors they are the “best
available information” and the County still reg@atio these maps. This has placed thousands of
residences into floodplains where flood hazardasatcactually exist. One of the major priorities
for the County is to restudy and remap the floozkinds in the areas where the maps are known
to be incorrect. There are other areas of the youhere flood risk has not been studied or the
studies are old and need to be redone.

The Carson River Water Subconservancy Districtisaly mapping and studying the entire
Carson River Watershed. There are many “approrabdplains” (Zone A) along the Carson
River. This study will eliminate many of the appiroate floodplain locations and provide more
accurate floodplain elevations for the County te fes regulations.
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Figure 5-11

Primary Flood Zones
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Risk Mapping, Assessment, and Planning (MAP)

FEMA has recently developed a new program callestk RIAP. The goal of this program is to
work closely with communities to better understéowhl flood risk, mitigation efforts, and spark
watershed —wide discussions on flood awarenesstotitially, FEMA has dealt with flood
mapping and issues on a county-by-county basise Risk MAP process allows FEMA to
focus on flood issues on a watershed- wide basib,l@acal input.

Risk MAP Charter

In 2012, Carson Water Subconservancy District (CWEEBMA, State of Nevada, Alpine
County, Douglas County, Carson City, Lyon Countliu€hill County, and other federal
agencies became signatories to the Risk MAP Ch@tearter) for the Carson River Watershed.
The Charter represents a good-faith effort by aitips to share data, communicate findings, and
plan mitigation activities to protect communitieghin the watershed from flood risks. The
Charter does not legally bind nor preclude comnesitrom participating in FEMA'’s National
Flood Insurance Rate Map (FIRM) appeal process Jlmarter does:

Detail the long-term flood hazard mapping visiontfte watershed

Describe the desired mapping, assessment, plamforghation, and planning products
Describe the assistance that CWSD and FEMA wiljgl®

Summarize local flooding concerns and indicateasavehere floodplain changes are
expected

Describe the roles and responsibilities of the CWEBEMA, and other signatory partners
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Table 5-10
Historical Floods in Douglas County
FIood!ng Comments Estimated Losses
Location
December| Carson Valley Two days of heavy snowfall followgdNo Figures available
1852 by four days of warm rain. Little
damage occurred because settlements
were located away from the low
areas. ltis likely flooding occurred
along other western Nevada rivers at
this time.
December| Carson and Two days of heavy snow before No Figures available
1861 Truckee River | Christmas, followed by extreme cold
Basins temperatures freezing the snow.
January From Christmas Day until December
1862 27, a warm rain fell. It was reported
that Carson Valley became a lake. |At
that time, most of the settlements
were located out of the valley along
the eastern slope of the Sierra Nevada,
so little damage was reported.
December| Carson and On December 20, an unseasonably No Figures available
1867 Truckee River | warm rainstorm fell on snow
Basins accumulations in the Sierra Nevadal.
January This storm became more intense of
1868 December 24 and ended on Christmas

Day. After a period of clear weather

a second intense rainstorm began @
December 30 and continued throug
January 2, 1868. The Carson Valle
again became a lake. This flooding
exceeded the 1861 flood crest. All
bridges in the Carson Valley crossirj
the East Fork and West Fork Carso
River as well as the main-stem, wer
swept away, including William
Cradelbaugh’s toll bridge, the first
bridge over the Carson River in
Carson Valley.
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Flooding
Location

Comments

Estimated Losses

March
1907

Walker, Carson
and Truckee
River Basins

A series of snow storms began on
March 16, turning to rain and
continuing until March 20. The
Truckee River severely damaged th
Electric Light Bridge. In Carson
Valley, all of the bridges of the East
Fork and West Fork Carson River &
well as the main-stem Carson River,
were either destroyed or seriously
damaged. Among the bridges

destroyed on the Carson River were

the Cradlebaugh bridges on the
Gardnerville-Carson city Road (U.S
395, and the McTarnahan bridge or
the toll-road on the south end of
Prison Hill.

D

nY

No Figures available

March
1928

Walker, Carson
and Truckee
River Basins

A snowstorm began March 23 and
soon turned to a rainstorm below th
8,000-foot elevation. On March 26
temperatures dropped. In the Cars
Valley, both forks of the Carson Riv
and the main-stem Carson River
overflowed their banks, but little
damage was caused.

D

bn
er

No Figures available
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Flooding
Location

Comments

Estimated Losses

December
1937

Carson and
Truckee River
Basins

Rain began on the evening of
December 9, and continued until the
afternoon of December 11, melting
most of the snow pack at the higher
elevations. After a short break, the
rain restarted and continued until
December 13. On the East Fork
Carson River, the Douglas Power
(Ruhenstroth) Dam was severely
damaged. Flooding began in the
south end of Carson Valley on
December 10. In the Gardnerville
area, the flood crested at 10.300 cfg
late in the afternoon of December 11

at the USGS stream gage on the East

Fork Carson River near Gardnerville.
On the West Fork Carson River, pal
SR 37 present day SR 88, were

flooded to the depth of 14 inches. On

the Carson River, Cradlebaugh
Bridge was under about 18 inches aof
water, and the main highway betweg
Carson City and Gardnerville was
closed and not reopened until
December 13.

tS

No Figures available

n

November
December
1950

Walker, Carson
and Truckee
River Basins.

A sequence of rapid moving storms

and unseasonably high temperatureghe three river basins was
i1$4.4 Million ($27.6 million

melted most of the early snow pack
the Sierra. During a period from
November 13 to December 8, total
precipitation ranged from about 5

inches at the foot of the Sierra Nevdda

in Nevada to about 30 inches at the
crest in California. On the East Forl
Carson River near Gardnerville, the
flood crested on November 21, at
12,100 cfs. Atthe north end of
Carson Valley, the peak discharge
near Carson City was 15,500 cfs on
November 22.

The estimate of damages ir

in 1997 dollars) (U.S.
Geological Survey, 1954).

40



FIVE

% &

Flooding
Location

Comments

Estimated Losses

December
1955

Truckee, Carson
and Walker
River Basins

During December 21 to 24, an inten
storm of unseasonably high
temperatures melted part of the sng
pack in the Northern Sierra Nevadal
Precipitation at the headwaters of th
principal river basins averaged from
10to 13 inches. On the East Fork ¢
the Carson River near Gardnerville,
the flood crested at 17,600 cfs on
December 23. On the West Fork
Carson River at Woodfords,
California, the flood crested on
December 23 at 4,810 cfs. In the
Carson Valley, over 16,000 acres
were flooded (about the same acrea
flooded in New Year's flood 1997)
and many families were forced to
move out when their homes were
isolated and flooded. The largest
structure destroyed in Carson Valley
was Lutheran Bridge, which
collapsed. At the north end of Cars
Valley, the flood crested near Carsg
City on December 24 at 30,000 cfs,
setting a record that stood until the
New Year’s flood 1997.

s€he estimate of damages in
the three river basins was

Wh3,992,000 ($22,327,000 in
1997 dollars) (U.S. Geological

eSurvey 1963b). One life was
lost.

f

ge

January
February
1963

Truckee, Walker
and Carson
River Basins

As late as January 27, western
Nevada was having one of its worst

winter droughts. An intense storm 0f$3,248,000 ($15,130,000 in

unseasonably high temperatures

started late January 28 and continuedeological Survey 1966a).

through February 1. Precipitation
varied from 5 to more than 13 inche
The freezing level was above 8,000
feet during most of the storm and as
high as 11,000 feet at times. On
February 1, the flood crested at
13,360 cfs on the East Fork Carson

River near Gardnerville, and at 4,890

cfs on the West Fork Carson river a
Woodfords (USGS Survey, 1966 a)

Damage in the three river
basins was estimated at
1997 in dollars) (U.S.

S.

t

41



FIVE

% &

Flooding
Location

Comments

Estimated Losses

December
1964

Truckee and
Carson River
Basins

This flood resulted from a storm of

unseasonably high temperature and these two river basins was

rain melting part of the snow pack.
During December 21-23, warm air
mass raised temperatures, increase
wind velocities and caused torrentia
rains, as much as 16 inches in the
mountain areas. This flood was
similar to the December 1955 flood.
On December 23, the East Fork

Carson river near Gardnerville crested

at 8,230 cfs and the West Fork Carg
River at Woodfords crested at 3,10(
cfs. In Carson Valley, 13,500 acres

pasture, hay and grain were flooded.

The flood crested on the Carson Ri
near Carson City on Christmas Day
8,740 cfs (USGS Survey 1971).

The estimate of damages in
$2,236,000 ($10,111,000 in
1997 dollars) (U.S. Geological

dSurvey, 1966b).
I

50N
of

er
at

February
1986

Truckee and
Carson River
Basins

A light rain began February 12
becoming heavy on February 15,
diminishing on February 18. On
February 19, the East Fork Carson
River near Gardnerville crested at
7,380 cfs, and the West Fork Carso
River at Woodfords crested at 551 ¢
(Pupacko and others, 1988). Flood
in Carson Valley caused the closing
of Cradlebaugh Bridge on U.S. 395
over the Carson River on February
17.

Damage resulting from this
flood was estimated at
$12,700,000 ($17,760,000 in
1997 dollars) (Donna Garcia
U.S. Army Corps of
nEngineers, verbal commun.,
f4997).

ng

December
1996
January
1997

Walker, Carson
and Truckee
River Basins

This flood resulted from several
moderate to heavy snowstorms dur
December 1996, followed by three
subtropical, heavy rainstorms from
the Pacific. The third storm melted
most of the snow pack in the Sierra
Nevada below 7,000 feet and
produced heavy rainfall up to 10,00
feet.

Estimated initial damage
ndnteragency Hazard

mitigation Team for FEMA-

1153-DR-NV) $21,310,567.

August
2012

Preacher/Ray
May Fire area
watersheds

This flash flood resulted from
thunderstorm rain on wildfire
footprints. The debris covered and
closed U.S. Highway 395.

Estimated initial damage :
$92,000.00 (Nevada
Department of
Transportation).
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Based on historical events, flooding is a high pholity in Douglas County. According to the
FIRMs maps, there is a 1% chance of a 100-yead feaxh year.

Flooding, whether localized or basin-wide, is a coon phenomenon in the Carson River Basin
and occurs with some regularity over the histoedqu of record. There is no reason to assume
this will change now or in the future. Earlier smoelt or less overall snow accumulation (in
favor of more rain at higher elevations) may odouesponse to climate change. However, both
localized and regional-scale flooding will continieebe of concern to communities living on or
near flood-prone areas. From the USGS welbgife//nevada.usgs.gov/crfld/floodhistory.cfm#

Floods are described in terms of their extent (idlg the horizontal area affected and the
vertical depth of floodwaters) and the related piwlity of occurrence. Flood studies often use
historical records, such as stream flow gageseterthine the probability of occurrence for

floods of different magnitudes. The probabilityamicurrence is expressed as a percentage for the
chance of a flood of a specific extent occurringury given year.

Factors contributing to the frequency and seveitijooding include the following:
Rainfall intensity and duration

Antecedent moisture conditions

Watershed conditions, including steepness of tersail types, amount and type of
vegetation, and density of development

The existence of attenuating features in the wiaget'sincluding natural features such as
swamps and lakes and human-built features suchras d

The existence of flood control features, such asde and flood control channels
Velocity of flow

Avalilability of sediment for transport, and the @itaility of the bed and banks of the
watercourse

These factors are evaluated using (1) a hydrolagatysis to determine the probability that a
discharge of a certain size will occur, and (2ydrhulic analysis to determine the characteristics
and depth of the flood that results from that dssgle.

Climate change may be expected to lead to moreidér@cextreme weather conditions in the
future. Nevada's desert climate characterizeddiyshmmers and low humidity may become
more extreme. The potential for experiencing wet dry weather extremes from year-to-year is
also increased.

The following table (Table 5-11) from the Carsow&iWatershed’s Regional Floodplain
Management Plan shows that the Carson River istalifansport flows up to around 10,000 cfs
before transportation is affected and first resgosdvould need to mobilize.
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Table 5-11
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5.2.5 Seiche (tsunami)

Planning Significance —
Low

1.11*2
US Army Corps of Engineers defines Seiche as:

A standing wave oscillation of an enclosed wateyhthat continues, pendulum fashion, after the
cessation of the originating force, which may hbagen either seismic or atmospheric.

An oscillation of a fluid body in response to atdibing force having the same frequency as the
natural frequency of the fluid system. Tides aseaonsidered to be seiches induced primarily
by the periodic forces caused by the Sun and Moon.

Seiches (also known as tsunamis) can be generdieq hand tilts or drops as a result of fault
rupture or other seismic activity. Computer maugliby a group at the University of Nevada at
Reno that is working with a Japanese tsunami exgleotved ruptures along Tahoe faults could
lift or drop the bottom of the lake and possiblygeate a tsunami. The tsunami in turn could
trigger seiche waves within seconds that couldscrass the lake, and reach heights of 30 feet or
more and persist for hours.

111.3

There have been no occurrences of major seichétg@t Lake Tahoe in recent years.
University of California at Davis’ Tahoe EnvironmahResearch Center geologists have found
landslide deposits that extend for ten miles aliregbottom of the lake adjacent to the
McKinney Bay shore from Sunnyside through Tahomhis landslide was triggered by an
earthquake along the West Shore Fault. Sciemitssts also found evidence indicating a tsunami
and seiche with 30 foot high waves resulted froeléimdslide. This tsunami and numerous
reverberating seiche left nearly everything aldmgéntire Tahoe shore destroyed. This event
occurred thousands of years ago.

111 4 56 # - I 5&

Douglas County northern boundary resides in théraeeastern side of Lake Tahoe. The
southern county boundary resides at the southeastener of the lake at the California/Nevada
stateline. Figure 5-12 illustrates the potenteight of a possible tsunami and resulting seiche
activity.
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Figure 5-12
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Douglas County’s boundary along the lake includ@gafely owned, government and commercial

structures of substantial value. The highway amdesmajor utilities are at a high enough elevations
or protected so that they would not be affected B9 foot wave. However, some water, sewer and
other major utilities are within the hazard ar@dany of these utilities are owned by local general

improvement districts. The possibility of a tsunaamd resulting seiche with magnitude and

significant severity of impacts is considered lowDouglas County. Based on the frequency of
seiche occurrences in Lake Tahoe, the probabilifytare seiche-influenced flooding events is very

low with less than .01 percent chance of occurréneggiven year based on scientific data from UNR
and U.C. Davis.
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Planning Significance -
High

111*2

While a considerable percentage of days in theoregie characterized by tranquil weather — a
number of high-impact severe weather types canro@tie following starts with impacts from
summer thunderstorms, transitioning into snow, a&imdl from winter storms. Douglas County
faces additional weather hazards (e.g. dense tj,stiorms, rare weak tornadoes) but the
following are the most prominent with the highesbrgomic and societal tolls.

89 - 3

Nature: Hail forms on condensation nuclei suchues dr ice crystals, when supercooled water
freezes on contact. In clouds containing large rembf supercooled water droplets, these ice
nuclei grow quickly at the expense of the liquidmlets. The hail grows increasingly larger.
Once a hailstone becomes too heavy to be suppoytdte storm’s updratt it falls out of the
cloud. Hail is most common in mid-latitudes dursgying and early summer where surface
temperatures are warm enough to promote the itisgadssociated with strong thunderstorms,
but the upper atmosphere is still cool enough ppett ice. Hailstones are usually from the size
of a pea to the size of a golf ball. The Nationaather Service in Reno issues Severe
Thunderstorm Warnings for thunderstorms capabf@gaducing high winds (above 58 mph)
and/or large hail (above 1 inch diameter).

History: Large hail is relatively rare in Nevadahe NOAA National Climatic Data Center has
records of 4 large hail events in Douglas Countgesi2000. These events have recorded hail
from 0.75 inches to 1 inch. There have not beenda@yhs or injuries associated with these
recorded hail events or any reportable damages.

Location, Extent, and Probability of Future Evemsuglas County is susceptible to hail events
although it is infrequent. As noted above, the &eausceptible to hail the size of up to 1 inch.
Based on previous occurrences, the county can eadange hail event to occur on the order of
every 2 to 4 years.

89 - 397-'49

Nature: Thunderstorms are formed from a combinatfamoisture, rapidly rising warm air, and
a force capable of lifting air, such as warm anld émnts or a mountain. Thunderstorms may
occur alone, in clusters, or in lines. As a resul possible for several thunderstorms to affect
one location in the course of a few hours. A thustdem can produce lightning, thunder, and
rainfall and may also lead to the formation of aatas, hail, downbursts, and microbursts of
wind. Focusing on the wind threat from thundersi®r downbursts are strong, straight-line
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winds created by falling rain and sinking rain thaty reach speeds of 125 mph. Microbursts are
more concentrated than downbursts, with speedsireaap to 150 mph. Both downbursts and
microbursts typically last 5 to 7 minutes. The Naal Weather Service in Reno issues Severe
Thunderstorm Warnings for thunderstorms capabf@gaducing high winds (above 58 mph)
and/or large hail (above 1 inch diameter).

History: Strong winds from thunderstorms are fagtynmon in Nevada, producing wind gusts
above 40 mph. With that being said there are orthuBderstorm high wind reports in Douglas
County since 2000 with gusts 55-65 mph. There Imatdeen any deaths or injuries associated
with these recorded wind events or any reportabieatjes. There have been 5 instances of
lightning resulting in damage to structures sin@@® though no fatalities. Lightning is a
common factor in new wildfire starts in Nevada,ufb no specific information is available for
Douglas County. Often thunderstorms are the masinoon over high terrain and other remote
areas of Nevada - leading to minimal actual repairtgevere weather and lightning.

Location, Extent, and Probability of Future Evertsunderstorms in Douglas County tend to
favor the high terrain, including the Pine Nut Mtains and Carson Range. Thunderstorm
activity which would produce high winds and/or sfgrant lightning generally occurs from June
through August. During this timeframe it is not goal to experience thunderstorm activity on a
daily basis. In an average year 3-6 severe thutaarsvarnings for high winds are issued for
portions of Douglas County. Severe thunderstorrmimgs are not issued solely for significant
amounts of lightning, though the National Weatheng&e will issue Red Flag Warnings for fire
partners when widespread dry thunderstorms arecteghe

7 3 &

It is important to note that county-level stormalate not available for this phenomenon,
therefore this analysis uses NWS forecast zone Hatacast zones are geographic areas of
similar weather features NWS groups together talpee forecasts. Douglas County is within
two NWS forecast zones, one that covers the imneéba of the Sierra or “Sierra Front” and
the other covering the Lake Tahoe basin part otthmty. For reference, a map of those zones
is provided at the end of the severe weather sectio

Nature: Winter snow storms are often large areasvopressure originating from the Gulf of
Alaska and then moving into the western UnitedeStafs the moist air masses push across the
Sierra Nevada and other Great Basin mountaingithmeasses cool and the water condenses as
snow. Wind in combination with the snow can cawskiced visibilities and deep snowdrifts. In
addition, heavy snow can cause avalanches in ateag steep terrain. In some instances,
freezing rain occurs, when very cold inland areficbecomes trapped under warm moist air.
The National Weather Service in Reno issues wsttam watches/warnings/advisories for
heavy snow, and provides briefings to Emergencyddans when winter storms are forecast.

History: Since 2000 there have been 33 days wheareyhsnow has impacted the lower elevation
areas of Douglas County, with 81 days in portiohthe county within the Lake Tahoe basin. On
these days, snow amounts of greater than 6-12 smatmurred, along with other winter storm
hazards such as high winds, low visibility, anddc@mperatures. Western portions of Douglas
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County, including Stateline, Minden, and Gardnégwire also susceptible to lake effect snows
producing localized very heavy snowfall roughly ervery 1-2 years. FEMA Federal Disaster
Declarations have been issued in the wake of skewetaspread winter storm events impacting
Douglas County, including February 2005 and Jangaos.

Location, Extent, and Probability of Future Everitss not uncommon for Douglas County’s
populated areas to experience snow with accumuakatd 1-3 inches per winter storm, which
can cause travel inconveniences but little in thg of long lasting impacts. Storms like this
normally happen 3-6 times each winter season. latgems, producing 6 inches or more in the
lower elevations of the County, happen on average or twice each winter season. Snowfall in
these events can exceed 1-2 feet in the higheinesf the Carson Range, impacting critical
transportation passes along Highway 50 and thedbimgy Grade. Every few years, particularly
strong storms can produce high winds along withvheaow creating life threatening blizzard
conditions.

7 397 -

It is important to note that county-level stormalate not available for this phenomenon,
therefore this analysis uses NWS forecast zone Batacast zones are geographic areas of
similar weather features NWS groups together tapece forecasts. Douglas County is within
two NWS forecast zones, one that covers the imnetke of the Sierra or “Sierra Front” and
the other covering the Lake Tahoe basin part ottwmty. For reference, a map of those zones
is provided at the end of the severe weather sectio

Nature: The same winter storms described previaalsty produce periods of widespread high
winds in the Sierra Nevada and Great Basin. Thesdswf 40-60 mph typically precede the
snow portion of a winter storm by a day or so — arelthe most common from late fall through
spring. Strong winds are the direct result of ladgierences in atmospheric pressure from the
storm itself and the surrounding environment. Wicals be further enhanced in localized areas
in the immediate lee of mountain ranges in whagited a downslope wind storm. Wind gusts in
these situations can exceed 80 mph, reaching nEd@lynph in the most extreme “once-in-a-
decade” events. The National Weather Service imR&sues high wind
watches/warnings/advisories, and provides briefiogsmergency Managers when high winds
threaten.

History: Since 2000 there have been 59 days whglewinds have impacted Douglas County’s
lower elevation areas, with 7 days in portionshaf tounty in the Lake Tahoe basin. These wind
events have been associated with damage to busldingcking over trees and power lines, and
overturning large vehicles.

Location, Extent, and Probability of Future Everdggh wind events are not uncommon in
Douglas County, especially along the Highway 39&idor including Minden and Gardnerville.
Downslope wind storms impact these areas sevemnakteach year with wind gusts above 70
mph, producing significant societal impacts randgnogn power outages to structural damage.
For locations near Lake Tahoe, strong winds oftmompany winter storms a number of times
each year with winds topping 50 to 60 mph.
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Figure 5-13

Map of NWS Reno forecast zones covering Douglas Qay (yellow lines) with county outlines (light
green). NVZ 003covers the lower elevations and tl&ine Nut Range part of the county, while NVZ
002 covers the Lake Tahoe Basin portion.

Climate change may be expected to lead to moreidér@cextreme weather conditions in the
future. Nevada'’s desert climate characterizeddiysbmmers and low humidity may become
more extreme. The potential for experiencing wet dry weather extremes from year-to-year is
also increased.
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Planning Significance - Low

1.11*2

A volcano is an opening, or rupture, in a plangii$ace or crust, which allows hot, molten rock,
ash and gases to escape from below the surfaceaMolactivity involving the extrusion of rock
tends to form mountains or features like mountawver a period of time.

Volcanoes are generally found where tectonic plptéisapart or come together. By contrast,
volcanoes are usually not created where two tectolates slide past one another. Volcanoes
can also form where there is stretching and thipoiithe earth’s crust (called "non-hotspot intra
plate volcanism™), such as in the Rio Grande Rifilorth America.

111.3

There is a history of ancient volcanic action iat8tof Nevada; however, the risk is not
considered significant within the State’s geogragrea. Volcanic activity surrounding the
State of Nevada could potentially cause some dsbviar portions of the State. However this is
predicted to cause little or no damage or significisruptions. There is no immediate
indication of renewed volcanic activity in StateNdvada. (U.S. Geological Survey)

1114 #56 # - I 5&

Any volcanic activity that produces ash would imipaouglas County’s water for a short period
of time. The probability is very low of an everdcorring. The following Forum Report was
made available to the Hazard Mitigation Plan Updaenmittee on volcanic hazard risks in
Nevada from the Nevada Bureau of Mines and Geology.

Volcanic Hazards

Jon Price, State Geologist and Larry Garside, Rels€zeologist, Nevada Bureau of Mines and
Geology. 6/04/02

“The most likely volcanic hazard for Nevada is anption from the Mono Craters area near Lee
Vining and Mono Lake in Eastern California. Snalliptions from the volcanoes have sent ash
into Nevada as recently as about 260 years agler®blcanoes that could deposit ash in
Nevada include Mount Lassen, Mount Shasta and ¢ing IValley Caldera in California and
volcanoes in the Cascade Mountains in Oregon.

The biggest threat for Nevada from eruptions infGatlia and Oregon is damage to flying
aircraft. Ash from eruptions in California or Oegis not likely to cause long-term problems in
Nevada, because the ash deposits are likely thibgetypically only a few inches thick at most.
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A massive eruption from the Long Valley Calderarfrdammoth Lakes, California over
700,000 years ago devastated a considerable a@aens Valley when thick, hot flows of ash
were deposited as far south as Bishop. Air-fdilfasm these eruptions did collect as thick piles
of ash in parts of Nevada, and some of the ashhaag been hot enough or thick enough to
devastate the landscape locally. Scientists waxgpe& to see strong indications from
seismographs before another eruption of this madeit The U.S. Geological Survey continues
to monitor the area around Mammoth Lakes, andigalie warnings prior to any subsurface
changes that could precede a major eruption.

Please see the volcanic ash dispersal map Figlife 5-
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Figure 5-14

Volcanic Ash Dispersal Map

Douglas
County

Source: USGS Volcano hazards program; C.D. Miller). Johnson;http://lvo.wr.usgs.gov/zones/TephraFall.html

Eruptions inside Nevada are not likely in the rfeure, judging from past activity and lack of
earthquakes that would suggest current movementegma. This opinion may change if
seismic signals indicate possible movement of maigntie future. Our ability to monitor small
tremors associated with magma at depth is limigethb currently limited number of
seismographs that are operated in Nevada. Theddesya@ismological Laboratory and the U.S.
Geological Survey have joint responsibilities fartaquake monitoring and warnings. The
Advanced National Seismic System, which is auttleatizy Congress but currently has been
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funded at only a fraction of its intended size | Wélp to monitor for earthquakes and pending
volcanic eruptions.

The Soda Lake and Little Soda Lake (near Fallo@harchill County) maars (volcanoes that
form by explosions when magma rises near the seidhthe earth and boils the groundwater)
are probably the youngest volcanoes within the éxerdf the State. They have not erupted in
recorded history, although they definitely are ygemthen the last high stand of Lake Lahontan,
about 13,000 years ago because deposits from vo&smoes overlie sediments deposited in the
lake. On the basis of preliminary helium isotogtiedies (Thure Cerling, University of Utah,
personal communication, 1997), the eruption at Sa@dk& may be younger than 1,500 years
before present.

Other relatively young volcanoes occur in the Gr&tat — Lunar Crater Zone, Nye County,
which includes basaltic volcanoes ranging in agenfabout 38,000 to 1 million years old
(Smith, E.I. Keenan, D.L., Plank, T. 2002, Episodaicanism and Hot Mantle: Implications for
Volcanic Hazard Studies at the Proposed Nucleart&\Rspository at Yucca Mountain, Nevada:
GSA Today, v.12, no.4, p. 4-10); in Clayton Vallegar Silver Peak in Esmeralda County; near
Winnemucca in Humboldt County; and near Reno imeégt@€ounty. Most of these are basaltic
volcanoes, which typically form small cinder cormesl small lava flows. There are also some
one million-year-old rhyolitic lava flows in the Re area near Steamboat Hot Springs, but
volcanoes in this area are thought to be extinct.
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A wildland fire is a type of fire that spreads taghh consumption of vegetation. It often begins
unnoticed, spreads quickly, and is usually signaedense smoke that may be visible from
miles around. Wildland fires can be caused by huadivities (such as arson or campfires) or
by natural events such as lightning. Wildland fioé&en occur in forests, rangelands or other
areas with ample vegetation. This vegetation cauaroadjacent to the community such as in a
classic interface condition, throughout the comrhyusiich as in an intermix configuration or on
large open space within the interior of a communtdowever in all cases the wildland fire
burns natural vegetation and rapidly spreads amathns communities and infrastructure.

The following three factors contribute significgntd wildland fire behavior and can be used to
identify wildland fire hazard areas.

8 9

As slope increases, the rate of wildland fire agrimcreases. South-facing slopes are also
subject to more solar radiation, making them daigat thereby intensifying wildland fire
behavior. However, ridge tops may mark the endilafland fire spread, since fire spreads more
slowly or may even be unable to spread downhilthiiDouglas County, there are areas,
especially those along the Eastern Sierra Frontiwtiequently experience fire behavior that is
not consistent with normal slope effects, in thexsas; fire may make extremely rapid and
prolonged downhill runs intermingled with traditedrtopographic fire behavior.

/

The type and condition of vegetation plays a sigairit role in the occurrence and spread of
wildland fires. Certain types of plants are morscgytible to burning or will burn with greater
intensity. Dense or overgrown vegetation incrediseamount of combustible material
available to fuel the fire (referred to as the tfload”). The ratio of living to dead plant matier
also important. The risk of fire is increased #igantly during periods of prolonged drought, as
the moisture content of both living and dead plaatter decreases. The fuel's continuity, both
horizontally and vertically, is also an importaattor.

79

The most variable factor affecting wildland fireha@ior is weather. Temperature, humidity,
wind, and lightning can affect chances for ignitaord spread of fire. Extreme weather, such as
high temperatures and low humidity, can lead toeswe wildland fire activity. By contrast,
cooling and higher humidity often signals reduceldiland fire occurrence and easier
containment. In Northern Nevada there is a histdiharge fires that burn in relatively cool

56



FIVE % &

conditions as the winds from an approaching (typiahy) storm system cause fires to spread
rapidly. Some of the most damaging and costly fineddevada history have occurred during
these types of weather conditions.

The frequency and severity of wildland fires alepends upon other hazards, such as lightning,
drought, and infestations. If not promptly suppegksvildland fires may grow into an
emergency or disaster. Even small fires can thndates and resources and destroy structures
and infrastructure. In Douglas County wildland f@n have significant impact on agricultural
infrastructure such as fences, irrigation ditchas lavestock support equipment. Wildland fire
events may require emergency watering/feeding,u&atam, and shelter of livestock.

The indirect effects of wildland fires can be catgshic. In addition to stripping the land of
vegetation and destroying forest resources, langense fires can harm the soil, waterways, and
the land itself. Soil exposed to intense heat neppolme hydrophobic and prone to erosion, mud
slides or mass wasting. Exposed soils erode quarktlyenhance siltation of rivers and streams,
thereby increasing flood potential, harming aquifiec and degrading water quality.

Agricultural infrastructure such as irrigation di&s, stock ponds or canals can become impaired
by siltation and erosion. Soot, dust and debomffires typically impact nearby, downwind
residential and commercial areas for months ifyeairs after a significant fire.

Wildfires can affect wildlife habitat. Douglas Quy contains several areas considered critical
habitat by the Nevada Department of Wildlife andteh States Geological Survey. Some of
these areas have been identified as critical hai#eause of the bi-state population of Greater
Sage Grouse which is currently a candidate fantistinder the Endangered Species Act. Such a
listing would have economic impact on Douglas Cguneighboring communities and Nevada

as a whole.

7- -1 8

Douglas County Nevada is located in the Great Basithe eastern slopes of the Sierra Nevada.
Douglas County has several biotic zones which deter wildland fuel types including:

Mixed conifer forests surrounding the Lake TahosiBand in major drainages in the
Sierra Nevada

Sub-alpine mixed conifer forests at the higher &liews of the Sierra Nevada

Sagebrush communities in the lower elevations ®@Ghrson Valley and of the valleys in
the eastern portions of the county

Pinion juniper plant communities particularly iretRine Nut Mountains and at the mid
elevations of the Sierra Nevada

Each of these biotic zones will produce vegetati@t can support large damaging fires that may
threaten life and property. The multitude of ftygles creates a difficulty in informing the
community about relative fire hazards as dry yeaay lead to increased fire hazard in the
timber fuel types and wet years may cause vegetgtiowth and increased fire hazard in the
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sagebrush and cheat grass fuels, as a result ltie paars every year has the potential to be a
bad fire year.

/5

Some plant communities have evolved to burn fretipevith low intensity, for example mature
Jeffrey pine forests. Under a natural fire regitow/-intensity surface fires reduce fuel loading
from grasses and shrubs, suppress regeneratitradégolerant white fir seedlings, and leave
the adult Jeffrey pine trees unaffected, protebtethick, fire-resistant bark. Forests with
frequent fire occurrence often have an open, “pi&ek-appearance with an understory of grass
or low shrubs. Though shaded by large, mature tsgecing between trees is sufficient to allow
sunlight to reach the forest floor and encouragemeration of shade-intolerant species like
Jeffrey pine trees. Pockets of heavy fuels exigh@se conditions, but their discontinuous nature
reduces the likelihood that a fire will burn withaigh intensity to negatively impact mature
trees. In the absence of frequent surface firesjraalated dead-and-down woody fuels and the
green “ladder fuels” can carry flames into the éenmwius overstory, potentially provoking a
catastrophic, stand-destroying crown fire.

Big sagebrush communities are the most common aggettypes in Nevada with an altered fire
regime, now characterized by infrequent, high-istgn catastrophic fires. Sagebrush requires

ten to twenty or more years to reestablish on iareas, and most often these areas provide the
conditions for establishment and spread of invaspecies before sagebrush reestablishment can
occur. Cheatgrass is the most common invasive epézireoccupy sagebrush and pinyon-
juniper burned areas in northern Nevada.

Singleleaf pinyon and Utah juniper are the domir@amhponents of a plant community
commonly referred to as Pinyon-Juniper (P-J). Feddiands were once characterized by a
discontinuous distribution on the landscape andtarbgeneous internal fuel structure: a mosaic
pattern of shrubs and trees resulting from the pamgpenings created by small and frequent
wildfires. Both pinyon and juniper trees have rngklly thin bark with continuous branching all
the way to the ground. In dense stands, lowerliraeches frequently intercept adjacent ladder
fuels, e.g. shrubs, herbaceous groundcover, anliesrtraes. This situation creates a dangerous
fuel condition where ground fires can be carrigd tnee canopies, which often results in crown
fires

5, ,9 /I 5

Cheatgrass is a common, non-native annual grasadhgeessively invades disturbed areas,
especially burns. Replacement of a native shrubnoonity with a pure stand of cheatgrass
increases the susceptibility of an area to repaafedly spreading wildfires, especially in mid to
late summer when desiccating winds and lightnirityi#g are more prevalent. The annual
production, or volume of cheatgrass fuel produaezheyear, is highly variable and dependent on
winter and spring precipitation. Plants can ramgenfonly a few inches tall in a dry year to over
two feet tall on the very same site in wet yearsa hormal or above normal precipitation year,
cheatgrass can be considered a high hazard fuel ltyplry years, cheatgrass is generally sparse
and low in stature and poses a low fire behaviaatgbecause it tends to burn with a relatively
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lower intensity. However, in both dry and wet yealsed cheatgrass creates a highly flammable
fuel bed that is easily ignited with the propensatyapidly burn into adjacent fuel types that may
be characterized by more severe and hazardousdfir@vior. The ecologic risk of a fire igniting

in and spreading from a cheatgrass stand into @dfjacnburned native vegetation is that
additional disturbed areas are thereby opened alménrable to cheatgrass invasion. Associated
losses of natural resource values such as wildafatat, soil stability, and watershed functions
are additional risks.

Eliminating cheatgrass is an arduous task. Mowefgmkible space and fuelbreak areas annually
before seed maturity is effective in reducing cgesds growth. In areas where livestock may be
utilized, implementing early-season intensive grgaip to and during flowering may aid in
depleting the seed bank and reduce the annualcfaei(BLM 2003, Davison and Smith 2000,
Montana State University 2004). It may take yead iatensive treatment efforts to control
cheatgrass in a given area, but it is a desiraiisarvation objective in order to revert the
landscape to the natural fire cycle and reducedtcerrence of large, catastrophic wildfires.
Community-wide efforts in cooperation with coungyate, and federal agencies are necessary for
successful cheatgrass reduction treatments.

111.3

Nevada averages 1022 wildland fires per year thiasume over 675,194 acres based upon
current ten year average. Of the 900,498 acraseduwturing a normal year like 2007, 76 were
large fires of 300+ acres, consuming a total of @%he total acres burned. This information
was obtained by the Department of ConservationNatdral Resources, Nevada Division of
Forestry from the Western Great Basin IntelligeReports.

Several large wildfires have occurred in the red¢estory of Douglas County. Between 1992 and
2012, 45,068 acres burned in wildland fires. liy & 2013 Douglas County experienced its
largest fire on record. The Bison Fire, starteditpytning in the Pine Nut Creek community (as
referenced in Table 5-13), burned 24,140 acre¥, @proximately 23,899 acres) in Douglas
County. The fire destroyed some abandoned busdivigle threatening several homes and
prompting evacuations of residential areas.

Douglas County has a history of losing buildingsvitulland fire. The 1996, 3800 acre Autumn
Hills Fire, in the Sheridan community, destroyedrfbomes and damaged several others. The
TRE Fire, in the Topaz Ranch Estates communit20it? destroyed two homes, damaged
several others and destroyed several outbuildings.

Table 5-12 summarizes the large fire history argifinitions recorded by year within Douglas
County. Total fire acreage data was obtained fatiplands. Several wildland fires have
occurred on private lands within the county. Oftieese fires are not reported to federal agencies
and are therefore, not reflected in some totaldoeeage data in Table 5-12.
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1993 - N/A 0 NA

1994 - N/A 1 7,444

1995 - N/A 0 NA

1996 - N/A 2 7,426

1997 - N/A 1 18

1998 - N/A 0 NA

1999 - N/A 0 NA

2000 - N/A 2 2,314

2001 - N/A 1 445

2002 - N/A 3 1,457

2003 - N/A 0 NA

2004 - N/A 0 NA

2005 - N/A 1 580

2006 - N/A 1 6,213

2007 -89 4 1,101

2008 - 53 0 NA

2009 - 60 2 97

2010 - 61 0 NA

2011 - 91 3 5,061

2012 - 101 7 12,911

2013* - 36* 1* 24,140*

TOTAL - 483 - 29 - 72,708
Source: Fire history and fire acreage is derivechfBLM and USFS fire perimeter data
and specific to fire acreage within Douglas Courltfumbers of ignitions were obtaine
from fire district’s records management systems@adglas County Communications.
Data prior to 2007 was unavailable because of tlibjizg system change or was
considered inaccurate.
* 2013 to date, July 18, 2013
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The following information originates from the Nexxa@ommunity Wildfire Risk/Hazard
Assessment Projects for Douglas County and fof#iee Douglas Fire Protection District.
Several excerpts from this document are incorpdriai¢his portion of the Mitigation Plan.

The Nevada Fire Safe Council contracted with Reso@oncepts, Inc. (RCI) to assemble a
project team of experts in the fields of fire bebawand suppression, natural resource, ecology
and geographic information systems (GIS) to coneqtie¢ assessment for each Douglas County
community listed in the Federal Register as a comiyat-risk.

Five primary factors that affect potential fire hed were evaluated to develop a community
hazard assessment score: Community design, cotistrunaterials, defensible space,
availability and capability of fire suppressionaasces, and physical conditions such as the
vegetative fuel load and topography. Informatiorfice suppression capabilities and
responsibilities for Douglas County communities whtained through interview with local Fire
Chiefs and local agency Fire Management Officaetésand federal). The fire specialists on the
RCI Project team assigned an ignition risk ratihgpa/, moderate, or high to each community.
That rating was based upon historical ignitiongrai$, interviews with local fire department
personnel, interviews with state and federal agdineypersonnel, field visits to each
community, and the Fire Specialist’'s professiondgment based on experience with wildland
fire ignitions in Nevada. The Spooner Lake Unitake Tahoe State Park is located in the
western portions of both Carson City and Douglasr@palong US Highway 50 in the southern
portion of Lake Tahoe State Park. Because thame germanent community, very few
structures and no features listed in the Natioraifter of Historic Places within the State Park,
the Risk/hazard assessment was not completed. \Howble Spooner Lake Unit of the State
Park is listed as a critical feature potentiallyisik.

Existing Bureau of Land Management fuel hazard ttatéhe wildland-urban interface was
evaluated and field-verified by the RCI Projectnteaildfire specialists and natural resource
specialists. The risk of catastrophic wildfiresismmarized in the following tables:
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Table 5-13

Risk of Catastrophic Wildland Fire in Valley Portion of Douglas County

Interface Fuel

Communty | cpecticanon M2 | pidRcis | Hazard Raing
Conditions
Alpine View Intermix High to Extreme High Moderate
Bodie Flats Intermix High to Extreme High Extreme
China Springs Intermix / Rural | Low to Extreme High High
Dresslerville Classic Low to Moderate| Low Moderate
East Valley Intermix Moderate Moderate Low
Fish Springs Intermix High High High
Gardnerville Classic Low Low Low
Sggi?lirsvme Classic Low Low Low
Genoa Intermix Low to Extreme High High
JHL?AE;%%k Intermix II\EA;?:rrna;e 0 High High
e/aa?@/lndian cassic/ Low to High High Moderate
Hills ntermix
Job’s Peak Ranch | Intermix Moderate to High| High High
Johnson Lane ICIassi(_:/ Low to High Moderate Moderate
ntermix
Minden Classic Low Low Low
gggg CF:g(r):iZi(I::r Intermix Low to Extreme High High
Pine Nut Creek Intermix High High High
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Ruhenstroth Intermix Moderate to High| Moderate Moderate
Sheridan Acres Intermix Low to Extreme High High
Spring
Valley/Double Intermix Low to High High High
Springs
Topaz Lake Intermix Low to High High Moderate
Topaz Ranch Intermix Low to Extreme High High
Estates

Table 5-14
Risk of Catastrophic Wildland Fire in Lake Portion of Douglas County

Potential
Ignition
Risk

Overall
Fuel
Density

Interface
Classification

Fire Hazard Rating

Community

Cave Rock/Skyland | Intermix Heavy High High

Elk Point/Zephyr Intermix Heavy High High
Heights/Round Hill

Glenbrook Intermix Heavy High High
Kingsbury Intermix Heavy High High
Logan Shoals Intermix Heavy High High
Stateline Interface/Intermix | Medium Moderate Moderate
Chimney Rock Intermix Heavy High Extreme

Areas with elevated hazard ratings are attribubadadequate defensible space, combustible
building materials, steep slopes, and moderatatrere fuel hazards, often in either volatile
cheatgrass, pinion-juniper or Jeffrey pine/bittadir fuel types.

Areas with moderate hazard ratings are attribudegither reduced fuel hazards or adequate
implementation of defensible space, which has alrtinitigated the potential for a destructive
wildfire in these communities.
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Low hazard ratings are attributed to a combinatibimrigated agricultural lands, adequate
defensible space, and fire-resistant constructiaterals have mitigated the primary risks and
hazards associated with wildfire in these areas.

The County Commission has actively worked to inseeaildfire response capabilities in the
County through installation of static water tanksl additional firefighting personnel. The Tahoe
Douglas Fire District has implemented an aggredsiels management program that includes a
seasonal firefighting crew, a chipping program areds consultation with landowners. Future
efforts to mitigate this hazard should incorpotae concepts of the Cohesive Strategy, which
has been developed by a number of cooperatorg aational level. This strategy calls for a
three pronged approach to reduce the risk of wédfiesilient landscapes, fire adapted
communities and adequate suppression responseyiAgphe concepts of the Cohesive Strategy
will require fuels management activities throughth# county, including the use of prescribed
fire. It will also require full implementation oli¢ International Wildland Urban Interface Code,
including the provisions which require ignition istant construction in the wildland urban
interface.

The County Commission must consider necessary imatidn to existing Master Plan, Open
Space Plan and County Building Code (Title 20)etuce risk due to wildfire.

As shown in Table 5-12, every year there is a 180%mce of wildland fire ignitions in Douglas
County. There is a 65% chance of a large wildfedeach year.

Values At-Risk from Wildfire

Douglas County Nevada is primarily a rural countthvgeveral towns with urban
characteristics. Thus the county has limited atleaisare classic wildland urban interface where
wildland fuels abut a community that has suburbdaaracteristics, such as dense housing,
irrigated lawns and landscaping and paved drivelsseads. The county has many areas
characterized as intermix. The intermix is chanaotel by widely spaced structures where
wildland fuels surround individual structures ahd presence of adjacent structures has little
influence on the fire behavior. This differencernterface types was then used to determine the
values at-risk from catastrophic wildfire.

To determine the values at-risk, a GIS shapefilallgbarcels with structures present was
obtained from the Douglas County GIS. Then anyamaby Chief Officers of Tahoe Douglas
FPD and East Fork FPD was conducted where theyaesgal photography and personal
knowledge to identify those communities that hadbasic wildland urban interface. Developed
parcels outside of the classic urban interface conities where then considered intermix
parcels and are by definition at-risk from catgsiio wildfire. Structures within the classic
urban interface boundaries are at reduced risk wdteasing distance from the urban interface
boundary. To account for this all structures withDO feet of the interface boundary were
considered at-risk, and all structures greater #@hfeet from the interface boundary were
considered to be at low risk and excluded fromcthleulation of values at-risk.
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The floor area of structures at-risk from catagtiofire where then multiplied by the
reconstruction cost for of residential and comnarouildings for the Lake Tahoe Basin or
Carson Valley. The following table shows the flaoea at-risk from catastrophic fire in Douglas
County. Figure 5-15 on the next page demonstratewildland fire interface parcels in Douglas
County.

Table 5-15
Floor Area at Risk

Classic Interface Communities

Residential Floor Area Commercial Floor Area

Tahoe 1,501,740 4,289,145
Valley 7,598,402 3,216,313
Total 9,100,142 7,505,458
Intermix Communities

Residential Commercial
Tahoe 6,669,228 341,187
Valley 15,803,480 4,453,320
Total 22,472,708 4,794,507
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Figure 5-15
Wildland Interface Parcels

66



FIVE

% &

This page left intentionally blank.

67



SIX !

( 103)31 5

Asset inventory is the first step of a vulnerapilinalysis. Assets within each community that
may be affected by hazard events include populatesidential and non-residential buildings,
and critical facilities and infrastructure. Assatsl insured values throughout the County are
identified and discussed in detail below.

( $

Population data for the County was obtained froeNNV State Demographer and verified from
the 2010 U.S. Census and shown in Table 6-1. Téwadla State Demographer’s Office
maintains annual population estimates by counttintated numbers and replacement values
for residential and nonresidential buildings, agvahin Table 6-1, were obtained from the
Douglas County Assessor’s Office Statistical Anelyfata and Geographic Information Systems
(GIS).

The residential buildings considered in this analysclude single-family dwellings, mobile
homes, multi-family dwellings, temporary lodgingsstitutional dormitory facilities, and
nursing homes. Nonresidential buildings were alsalyzed including commercial, industrial,
agricultural, government, educational, and religicanters.

The HAZUS-MH 2009 run for earthquake by the Bureaiines & Geology, UNR, was
reviewed the HAZUS-MH software presents a datatéition by which this software identifies
nonresidential buildings by square footage resglithsome nonresidential buildings not being
counted. Additionally, the County Assessor’s Gifsupplied residential and non-residential
costs as much higher than the HAZUS-MH softwareianés determined by the Committee
Chair to use the Assessor’s values data from tlsegsor's Office Statistical Analysis. The
buildings’ values were calculated by adding 20%hnet assessed value of buildings to get the
replacement value unless otherwise noted. Urfaried masonry (URM) building

information was obtained from the HAZUS-MH 2009 rfon earthquake by the Bureau of Mines
& Geology, UNR and Douglas County GIS.

Although the building count or value may not begwe, whether residential or nonresidential,
this analysis will meet the intention of DMA 2009 providing Douglas County residents with
an accurate visual representation of their commisnitsk by hazard. This data is the most
complete dataset available at the time and willjp@ated in future version of the HMP.
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Table 6-1

Estimated Population and Building Inventory

Population Residential Buildings Nonresidential Buildings
NV
2010 Census| Demographer Total Value of Total Value of
Population | Projected 2018 | Total Building Buildings (in Total Building Buildings (in
Count Population Count millions) Count millions)
46,997 50,000 26,525 7,215 1,497 3,112

Source:U.S. Census 2010 population datép://censtats.census.gov/data/NV/05032510,f8fate of Nevada
Demographer, Douglas County Assessor’s Office ¢@guhic Information Systems (2013)

( 4 0"

A critical facility is defined as a public or priteafacility that provides essential products and
services to the general public, such as presethiaguality of life in the County and fulfilling
important public safety, emergency response, asastir recovery functions. They include:

3 sheriff station

15 fire stations (career, volunteer and combinasi@ations)
1 emergency operation center (EOC)

12 public primary and secondary schools

1 hospital w/emergency room & urgent care

2 urgent care facilities

3 communication facilities

Similar to critical facilities, critical infrastriare is defined as infrastructure that is essettial
preserving the quality of life and safety in theu@ty. Critical infrastructure, as referenced in
the HAZUS-MH 2009 run, includes:

114 miles of State and Federal highways
1 airport facilities

29 bridges, including 12 County bridges
2,332 miles of pipe (utilities)

The County’s critical facilities are listed in Tal®-2. Facilities vulnerable to hazardous events
are shown in Figure 6-4.
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Table 6-2
Critical Facilities and Infrastructure
Estimated Value Per
Structure/Mile (millions

Category Type Number of $)

Sherriff Stations 3 24
Fire Stations 15 17.5

EOCs 1 1.5

Public Primary and Secondary Schools 12 200
Critical Hospital w/Emergency Room 1 55
Facilities P g - y
Urgent Care Facilities 2 1.6
Communication Facilities 3 .20
State Owned Ciritical Buildings 2 25
State and Federal Highways (miles) 114 777.6

Airport Facilities 1 65

Critical Bridges 29 16.8
Infrastructure iliti
Utilities (Water, Waste Water, Gas, n/a 107.3
Electrical)
( -1&!625

A conservative exposure-level analysis was conduct@ssess the risks of the identified
hazards. Hazard areas were determined using infarmgrovided by the U.S. Seasonal
Drought Monitor, EPA, HAZUS, Nevada Bureau of Mireasd Geology, NWS and Douglas
County GIS. This analysis is a simplified assessréthe potential effects of the hazard on
values at risk without consideration of probabibitylevel of damage.

Using GIS, the building footprints of critical féities were compared to locations where hazards
are likely to occur. If any portion of the critidacility fell within a hazard area, it was counted
as impacted. Using census block level informatéospatial proportion was used to determine
the percentage of the population and residenticiremresidential structures located where
hazards are likely to occur. Census blocks thatanepletely within the boundary of the hazard
area were determined to be vulnerable and werketbby count. HAZUS-MH was used to
determine the amount of linear assets, such asvaigghand pipelines, within a hazard area. The
exposure analysis for linear assets was measumaden. For drought, population was the only
asset analyzed, as drought mainly affects peomleagrcultural lands. Agricultural lands

values were not considered in this version of tiPH

Replacement values or insurance coverage wereajmafor physical assets. These values
were obtained from the Douglas County Assessadifie€) Community Development, GIS, and
HAZUS-MH 2009 run. For facilities that did not lespecific values per building in a multi-
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building scenario (e.g., schools), the buildingsengrouped together and assigned one value.
For each physical asset located within a hazaral asgposure was calculated by assuming the
worst-case scenario (that is, the asset would bglaiely destroyed and would have to be
replaced). Finally, the aggregate exposure, ingdesfmeplacement value or insurance coverage,
for each category of structure or facility was c#dted. A similar analysis was used to evaluate
the proportion of the population at risk. Howewbe analysis simply represents the number of
people at risk; no estimate of the number of padéntjuries or deaths was prepared.

( 116001103 >4717 !1)6$-31

The vulnerability estimates provided herein usehibst data currently available, and the
methodologies applied result in an approximationsk. These estimates may be used to
understand relative risk from hazards and potelugdes. However, uncertainties are inherent in
any loss estimation methodology, arising in pastrfincomplete scientific knowledge
concerning hazards and their effects on the boitirenment, as well as approximations and
simplifications that are necessary for a comprelveranalysis.

The resulting analysis was compiled to the higkhegiree possible with the hardware, software
and data availability limitations discovered durign preparation. HAZUS was able to
determine the population and critical facilitieghim a given hazard area and from there a
limited assessment was derived. In the situatfddrought & Epidemic, where structures would
not usually be affected the term N/A (not appliegh$ used.

It is also important to note that the quantitatraénerability assessment results are limited to the
exposure of people, buildings, and critical fagbtand infrastructure to a hazard. It was beyond
the scope of this HMP to develop a more detailecbonprehensive assessment of risk
(including annualized losses, people injured detlil shelter requirements, loss of
facility/system function, and economic losses).lSumgpacts may be addressed with future
updates of the HMP.

4

An analysis of maximum development potential wappred for the Douglas County Master
Plan. The analysis included a review of existiagant residential acreage, the existing
residential zoning, and the maximum number of dwglunits that would be allowed under the
current zoning. There are currently 9,250 acresofnt residential zoning in the Carson Valley
Community Plans. Based on existing zoning, theimasn housing units totaled 8,322. Based
on the persons per household factor of 2.38 fra2010 Census, the build out population for
Douglas County is 66,803.

When examined by Community Plan, the greatest dpweént potential exists in the Indian
Hills Community Plans and the Towns of Minden aratdgerville. The build out analysis
showed that the population in the Indian Hills Coamity Plan could increase from 5,406 (2010
Census) to 9,010 based on current residential gorimthe Minden and Gardnerville
Community Plans, the total population could incestiem the 8,619 to 14,235. The existing
residential zoning will support an estimated inseeaf 19,806 persons in Douglas County,




SIX !

increasing the total population to 66,803. Howeitds not expected that the County will reach
this building out estimate before 2030. The aveggeth rate of 1.39% places the county
population at 61,940 by the year 2030.

From 2010 to 2012, the population of Douglas Cowhiywed no change (46,997 to 46,996)
based on the 2012 population estimates from the@eBureau. However, current building
permit statistics demonstrate increases in newldpreent. Developers and individual property
owners are submitting residential permits at a mugher rate, indicating a potentially higher
growth rate for the next few years. The historaatrage population growth rate has been
1.39% (2000 to 2010) but this may be too consergdiased on current development trends.

Building Permits

The most significant development projects haveuidet the new Wal-Mart in Gardnerville, the
new commercial development taking place at the EinGateway Center, and the new 30 unit
affordable senior housing complex (Parkway Vistagardnerville.

For Fiscal Year 2012-2013, there were 75 permiteidov Single Family Dwellings, including 3
at Lake Tahoe. In addition, the permit for the rieavkway Vista affordable senior housing in
Gardnerville (30 units) was issued in April. Tloeal value of all single family dwelling permits
for the fiscal year 2012-2013 was $25,556, 873narease of 118 % from Fiscal Year 2011-
2012, which was $11,722,927. During Fiscal yedr12P012, there were 38 permits for new
Single Family Dwellings.

It is expected that population growth will continieebe concentrated in the Carson Valley (East
Fork Township) portion of Douglas County and nothia Tahoe Basin (Tahoe Township).

(# ?$7 3650

The requirements for a risk assessment, as stggbiatthe DMA 2000 and its implementing
regulations, are described below.

R/ W c

|||||||| ) * , C
Requirement §201.6(c)(2)(ii)iThe risk assessment shall include a] descripticthejurisdiction’s vulnerability
to the hazards described in paragraph (c)(2)(ihisfsection. This description shaitlude an overall summary of
each hazard and its impact on the community.

Does the new or updated plan include an overalinsarpdescription of the jurisdiction’s vulnerabilitg
each hazard?
Does the new or updated plan address the ingdazich hazard on the jurisdiction?
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Requirement 8201.6(c)(2)(ii)(A)The plan shouldlescribe vulnerability in terms of the types anchbers of
existing and future buildings, infrastructure, amitical facilities located in the identified hadaarea.

Does the new or updated plan describe vulneraliilitgrms of the types and numbers of exisbhnddings,

infrastructure, and critical facilities locatedthe identified hazard areas?
Does the new or updated plan describe vulneraliilitgrms of the types and numbers of future bnddi

infrastructure, and critical facilities locatedthe identified hazard areas?

-/l o) x g " s ™t
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Requirement 8201.6(c)(2)(ii)(B)iThe plan shouldlescribe vulnerability in terms of an] estimatehs potential

dollar losses to vulnerable structures identifiegparagraph (c)(2)(i)(A) of this section and a diggion of the

methodology used to prepare the estimate.

Does the new or updated plan estimate potentigdaolsses to vulnerable structures?

Does the new or updated plan reflect changes ieldpment in loss estimates?
Does the new or updated plan describe the methggalsed to prepare the estimate?

The results of the exposure analysis are summainzédbles 6-3 and 6-4 and in the discussion
below. The results in this exposure analysis weeatly affected by the hardware, software and

data availability limitations described above.




Table 6-3

Potential Hazard Vulnerability Assessment — Populiégon and Buildings

Buildings
Population* Residential Nonresidential

Hazard Number Number® Value ($) Number® Value ($)
Total for Douglas County 46,997 26,525 7,215,071 1497 3,112,131
Drought 46,997 26,525 N/A 885 N/A
Earthquake — 100yr Magnitude 6.0 46,997 2477 415,046.12 120 139,281.6
Epidemic 46,997 N/A N/A N/A N/A
Flood - 100-Year Flood Zone 20,133 3,772 1,884, 640 1,408,040
.Sseo)gegl‘j”\(’j\{ﬁg;her ~ High — 25% of population & 11749 108.07 18,108 4.42 5136
Seiche (tsunami) 2,409 1,449 441,258 144 849,279
Wildland Fires 24,557 20,406 5,652,107 1,240 2,784°822
Volcano/Ash 46,997 21,614 N/A 885 N/A

1value = Estimated Replacement value (x1000) Dedmised from Douglas County Assessor’s Office/CyuBtS
2Data acquired from Nevada Bureau of Mines and Ggo@pen-file Report 09-8, HAZUS-MH
3Data acquired from Douglas County Assessor’s Qficeinty GIS.

4Data source Nevada State Demographer

®Parcels included buildings of fire resistive constion in Stateline casino core.

N/A = Not Applicable




Table 6-4

Potential Hazard Vulnerability Assessment — Critich Facilities

Fire
Station/EOC | Hospital/Urgent
Sheriff Station Ambulance Care Schools Communications Water / Sewer
(1 facility) (15 facilities) (3 facilities) (11 facilities) (6 facilities) (2 facilities)
Hazard Value Value Value Value Value
Number | ($) Number %) Number %) Number $)" Number $)" Number Value ($)
Drought 0 0 0 0 0 0 0 0 0 0 0 0
Earthquake - 100yr 334,0
Magnitude 6.6 1 8,000 3 3,480 1 55,000 2 00 3 200 2 109,000
Epidemic N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Flood - 100-Year
Flood Zone 0 0 3 3,500 1 8,000 0 0 0 0 0 0
Seiche 0 0 1 433 0 0 0 0 0 0 247 N/A
Severe Weather 0 0 0 0 1 250 0 @ 1 30 ( 0
Wildland Fire 0 0 0 0 1 108’00 1 500’00 1 1,000 1 23,000
Volcano/Ash 0 0 0 0 1 200 12 500 0 0 2 200
Total 1 3 5 15 5 3

1value = Estimated Market value (x1000)
2Data acquired from Nevada Bureau of Mines and Ggofpen-file Report 09-8, HAZUS-MH with additionstienated by Planning Committee

N/A = Not Applicable or Not Available
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According to the U.S. Seasonal Drought Monitor,ehére area of the County is at equal risk to
a drought event. The entire population of Douglasi@y, 46,997, may be affected by drought
however building and critical facilities would jus¢ limited in their use but would not be
damaged.

(# <

Using HAZUS-MH earthquake perimeters of a 100-y&a8rmagnitude event, 11.5% of the
buildings will be at least moderately damaged. sThcludes the addition of all structures
including sheds, carports, detached garages aed atixiliary buildings. The 11.5 % estimated
damages sustained from moderate to severe could tte2477 residential buildings (worth
$41.5 million), and 120 non-residential buildin@sorth $13.9 million) all within close
proximity to fault lines.

Although the HAZUS run indicated that only one saheould be affected, the Planning
Committee determined that due to the proximityaafifs that numerous critical facilities are at
risk to perceived severe shaking. They includes €meriff station valued at $8M , three first-
responder buildings (Fire) valued at $3.5M; oneplitatvalued at $55M; two schools valued at
$334M , three communication facilities valued ad@R , and two water/sewer facilities valued
at $109M. The entire population of Douglas Coustgonsidered impacted by an earthquake
due to potential road and utility damage, criticflastructure damage leading to reduced
services, in addition to building damage.

The percentage of building damage (11.5 %) wasmddadrom the HAZUS-MH run dated
August 14, 2009 from the Bureau of Mines and Geplégformation on building numbers and
values were obtained from “Earthquake Hazards amsh8c Risk Mitigation in Douglas
County” by Dr. Craig M dePolo, Nevada Bureau of B8rand Geology, University of Nevada,
Reno, and the Nevada State Demographer.

The Bureau of Mines and Geology have been condyetistudy to inventory the unreinforced
masonry buildings within the State. During theting of this update and after County GIS
provided parcel and assessor data, the Bureauhdetanade available. The report showed that
237 commercial buildings, 1,363,285 sq ft, and #&8dential buildings (750K sq ft) were
constructed of unreinforced masonry. These buglsliwould have significantly more damage
during an earthquake than other buildings. Unogocgd masonry buildings accounted for 750K
sq ft or $135 M (using $180 /sq ft replacement gl residential buildings and 1,363,285K sq
ft or $310M (using $228/sq ft replacement valuedmmercial buildings. The data from the
report can be used by the County to identify angetiastructures for reinforcement. UNR will
be using the data to up-grade information for tA&ZHS runs. County GIS gathered data
necessary to identify commercial building squakgdge from Assessor’s data and Nevada
Bureau of Mines and Geology study (Price and ot#0%2).

#

Epidemic was included as a possible hazard toitizers of Douglas County . The entire
population of Douglas may be affected by the iltneewever building and critical facilities
would just be limited in their use but would notdsemaged.
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Digital FIRMs were used for the Douglas County agi@ estimate at risk population and
buildings. Within the 100-year floodplain areag fopulation at risk is 20,133 or 43% of the
population. Within Douglas County, the risk poggadhe 100-year flood is high with 3,772
homes within or immediately adjacent to the 100ryfl@dplain. The exposure to the 3,772
residential buildings are $1.1 billion, exposureite 640 nonresidential buildings is $ billion,
which includes exposure to the following criticatilities — 3 fire stations, ($3.5 million), two
urgent care facilities and one hospital ($8 milljohe affected population, building
inventories, and values were calculated from tlaeSDemographer and Douglas County
Assessor’s office through Douglas County GIS. éfistlly, there have been five repetitive loss
properties (one has been mitigated) and no seepsditive loss structures (as defined by NFIP)
within the 100-year flood plain. A current changédederal definition has removed all repetitive
loss properties in the county.

(#% < A" B

Using Douglas County GIS and historical data frowa Wniversity of California at Davis’ Tahoe
Environmental Research Center, a map contour fedlabove Lake Tahoe’s water rim was
identified as the water height and additional pléavave action of a Lake Tahoe tsunami and
subsequent seiche. This elevation was determipedtén-mile landslide, triggered by an
earthquake, that created McKinney Bay on the Whsete&thousands of years ago. The
population at risk 2,409 residents, not includimgters. Residential losses would be 1,449
homes at a value of $441 million. Non-resideribabes would be 144 buildings at a value of
$850 million. Additionally, one fire station ($43¥3 and 247 water and sewer utility components
would be destroyed (value unknown). The affecteguation, building inventories, and
replacement values were calculated from the Statedgrapher, Douglas County Assessor’s
office through Douglas County GIS and HAZUS-MH run.

(#( = <

Using winter storm data provided by the NWS, tls&siposed by winter storms were calculated
for the County . All the population and building® within the severe winter storm hazard area
however occupied homes and buildings within Dou@laanty are built to withstand a degree of
severe weather. The Planning Committee deternthregtch severe winter storm or wind event
may affect 25% of population (due to road closuees) .5% of the buildings which are 11,749
people, 108 residential buildings (worth $18.1lliom), four nonresidential buildings (worth
$5.3 million) which include two critical facilitee(worth $750 K). The affected population,
building inventories, and values were calculatednfthe Nevada State Demographer and the
County’s Assessors office through Douglas Cournity.G
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The volcano risk is mainly due to ash fall out framaolcano in the Inyo/Mammoth, CA area to
the south. Although the total population (46,9873t risk to illness from ash in the air, the
damage to buildings is limited to ventilation systewhich may be contaminated from the ash
and need replacement.

(#, = 4"

Using Douglas County GIS, areas and populatioreatened by wildland fire were identified

and overlaid with population and parcel maps. Hlghsity areas, such as the Gardnerville
Ranchos, with wildland exposure primarily on themeter were classified as “interface”
communities. The wildland fire threat was calcethto be 400 feet within the perimeter of these
areas. Other threatened structures were consitietednix” areas with no distance limitation.
The population at risk is 24,557 or 52% of the [tQtaunty population. 20,406 homes are
considered threatened at a value of $5.6 billi@4.0lnon-residential buildings are threatened at
a value of $2.8 billion. The affected populationjlting inventories, and replacement values
were calculated from the Nevada State Demograpitettee County’s Assessors office through
Douglas County GIS.

(% $1010)6 $ $ 10

The requirements for a risk assessment, as stggbiatthe DMA 2000 and its implementing
regulations, are described below.

L ) %9 6"$
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Requirement §201.6(c)(2)(ii)iThe risk assessmentust also address National Flood Insurance ProgramRNFI
insured structures that have been repetitively dgahdy floods.

Does the updated plan document how the planning teaiewed and analyzed this section of the plah an
whether this section was revised as part of thetgprocess?

Does the new or updated plan describe vulneraliilitgrms of the types and numbers of repetitias lo
properties located in the identified hazard areas?

A current change in federal definition has remoakdepetitive loss properties in Douglas
County, though historically, the County has hae figpetitive loss properties (one has been
mitigated).

10
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While not required by the DMA 2000, an importanigmonent of a hazard mitigation plan is a
review of the County’s resources to identify, ey and enhance the capacity of those
resources to mitigate the effects of hazards. 3éesion evaluates Douglas County’s resources in
three areas: legal and regulatory, administratheetachnical, and financial, and assesses
capabilities to implement current and future hazaitigation actions.

+ 626 3! 2761 5 $ 06010

Douglas County currently supports hazard mitigatfoough its regulations, plans, and
programs. The Douglas County Building Code outlin@sard mitigation-related ordinances.
Additionally, the Douglas County Master Plan id&e$ goals, objectives, and actions for natural
hazards, including floods, drought, and earthqualkeaddition to policies and regulations, the
County carries out hazard mitigation activitiesgayticipating in the National Flood Insurance
Program (NFIP) see section 7.4.1.

The following table, Table 7-1, summarizes the Ggsrhazard mitigation legal and regulatory
capabilities.

Table 7-1

Legal and Regulatory Resources Available for Hazard/itigation

Regulatory
Tool Title Effect on Hazard Mitigation
Updated 2011. Lists goals for coordination,
Master Plan neighborhood design, public awareness,
floodplain & hazard area development, and
geologic hazards to guide land use planning.
Capital Improvements Plan Provides earthquake &dlimentification.
Manages economic development without
Carson River Watershed Regional Floodplair}s"jlcmf'cmg floodplain a_nd river form and
unction, ensures public safety and other
Plans Management Plan

functions. This plan includes counties in Nevagla
and California along the Carson River.

Economic Development Plan Business Development.
Emergency Response Plan Provides emergency response

Provides guidelines for sewer and water
infrastructure needs.

Master Sewer and Water Plan

Open Space and Agricultural Lands Provides guidelines for open space and
Preservation Implementation Plan agricultural lands, including flood mitigation.

Douglas County adopts and enforces a floodplain
management ordinance to reduce future flood
Programs National Flood Insurance Program damage. In exchange, the NFIP makes Federally
backed flood insurance available to homeowners,
renters, and business owners.

County Building Code (IBC, IRC 2006)

Ordinances Zoning Ordinances Affects the Consolidated Development Code
and . X X (Title 20), Master Plan, Land Use Plan Element.
Policies Subdivision ordinance or regulations | prqyides regulations to reduce hazard impact.

Development Standards

1
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Table 7-1

Legal and Regulatory Resources Available for Hazard/itigation

ls,

Regulatory
Tool Title Effect on Hazard Mitigation
Floodplain management, storm water
Special purpose ordinances management, hillside or steep slope ordinance
wildfire ordinances.
+ -0301 10) 3!'1 &30 6 $ 06010

The administrative and technical capability assesdndentifies the staff and personnel
resources available within the County to engagueitigation planning and carry out mitigation
projects. The administrative and technical captdsliof the County are listed in Table 7-2.

Table 7-2

Administrative and Technical Resources for Hazard Ntigation

Staff/Personnel Resources

Department / Agency

Planner(s) or engineer(s) with knowledge of land
development and land management practices

Community Development, Public Works

Engineer(s) or professional(s) trained in constouct
practices related to buildings and/or infrastruetur

Community Development, Fire Districts

Planner(s) or engineer(s) with an understanding of
manmade or natural hazards

Community Development, Fire Districts

Staff with education or expertise to assess the
community’s vulnerability to hazards

Community Development, Fire, Public Works

Floodplain Manager

Public Works

Personnel skilled in GIS and/or HAZUS-MH

GIS ,Commity Development, Public Works

Scientist familiar with the hazards of the commuynit

UNR, Bureau of Mines & Geology for Earthquakes
seismology lab

Emergency Services

Fire Districts / Emergency Management, Sheriff

Finance (Purchasing) — Fiscal Management

Contrgilechasing

Public Information Officers, Planner(s)

Sheriff'$fi0e, Fire Districts, County Executive Staf

+ 403306 $ 06010

The fiscal capability assessment lists the spefiifancial and budgetary tools that are available

to the County for hazard mitigation activities.€Ble capabilities, which are listed in Table 6-3,

include both local and Federal entitlements.
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Table 7-3

Financial Resources for Hazard Mitigation

Financial Resources

Effect on Hazard Mitigation

Local

Authority to levy taxes for specific purposes

Yédpon approval of the Douglas County Commission,
staying within the stipulations set forth in thevidda Revised
Statues.

Capital Improvement Plans and Impact Fees

Assigpsadt development fees to finance fire and flood
control capital improvement programs.

Community Development Block Grants

Yes. Subjedrant from Fed/State.

Incur debt through general obligation bonds

Yépon voter approval, staying within the stipulasset
forth in the Nevada Revised Statues.

Incur debt through special tax and revenue bonds

s. Yipon voter approval, staying within the stipiolas set
forth in the Nevada Revised Statues.

Incur debt through private activity bonds

Yes. odoter approval, staying within the stipulatices
forth in the Nevada Revised Statues.

Withhold spending in hazard-prone areas Yes.

State

Question #1 State Bond Funding for Parks whichigelude re-vegetation.
Federal

FEMA Hazard Mitigation Project Grants (HMPG) anaPr
Disaster Mitigation (PDM) grants

Provides technical and financial assistance for-effsctive
pre-disaster and post-disaster mitigation activitieat reduce
injuries, loss of life, and damage and destructibproperty.

FEMA Flood Mitigation Grant Program (FMA)

Mitigatepetitively flooded structures and infrastructure.

USFA Assistance to Firefighters Grant (AFG) Program

Provide equipment, protective gear, emergencyclesi
training, and other resources needed to protegtubéc and
emergency personnel from fire.

FEMA/DHA Homeland Security Preparedness Technical
Assistance Program (HSPTAP)

Build and sustain preparedness technical assistaringties
in support of the four homeland security missiogaar
(prevention, protection, response, recovery) anddiand
security program management.

US HUD Community Block Grant Program Entitlement
Communities Grants

Acquisition of real property, relocation and dertioh,
rehabilitation of residential and non-residentialistures,
construction of public facilities and improvemergsch as
water and sewer facilities, streets, neighborhaadears, and
the conversion of school buildings for eligible poses.

EPA Community Action for a Renewed Environment
(CARE)

Through financial and technical assistance offarsyaovative
way for a community to organize and take actioretiuce
toxic pollution (i.e., storm water) in its local\dronment.
Through CARE, a community creates a partnership tha
implements solutions to reduce releases of toxikufamts and
minimize people’s exposure to them.

EPA Clean Water State Revolving Fund (CWSRF)

A Ipeogram that provides low-cost financing to eligib
entities within state and tribal lands for watealify projects,
including all types of non-point source, waterspeatection
or restoration, estuary management projects, amd mo
traditional municipal wastewater treatment projects

CDC Public Health Emergency Preparedness (PHEP)
Cooperative Agreement.

Funds are intended to upgrade state and localgheédilth
jurisdictions’ preparedness and response to bimiem,
outbreaks of infectious diseases, and other phleladth threats
and emergencies.
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Douglas County’s current mitigation programs, pctgeand plans, as shown in Table 7-4, are
listed as follows.

Table 7-4

Douglas County Local Mitigation Capability Assessrant

Agency Effect on Loss Reduction
Name PUELEJEITE, PIar_1$ Paint of Contact
L Policies, Regulations,
(Mission/ Funding. or Practices Name and Phone
Function) 9, Support | Facilitate | Hinder Comments
Community | Code Enforcement, Mimi Moss Engineering and

Development

Economic
Development

775-782-6230

planning support

Roads, water, flood
plain management,
sewer, capital projects
building maintenance

Engineering,
detailed

knowledge of
infrastructure

Emergency
Management

Fire Districts

Emergency
Management, Public
Safety, fuels
mitigation, public
education, mitigation
plan

Tod Carlini, East
Fork FPD
775-782-9040
Tod Carlini, East
Fork FPD
775-782-9040
Ben Sharit, Tahoe-

Familiar wifire
grants; detailed
knowledge of
vulnerability
Familiar wifire
grants; detailed
knowledge of

Douglas FPD 775- vulnerability
586-1572
School Identify and implement Lisa Noonan Familiar w/school
District mitigation actions for 782-5134 district
school property infrastructure
Sherriff's Public Safety Ron Pierini Familiar
Office 782-9935 w/terrorist
mitigation
Community | Health Tamara Baumann Familiar w/
Health Nurse 775-782-9825 epidemic and
775-283-7235 CDC grants,

health capability
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The programs, plan, policies and regulations listeolve provide a basic framework for
mitigation projects. These programs cover Dou@lasnty’s infrastructure and program needs
and are effective, however the funding for mitigatprojects may not always be available.

Douglas County has strong legal, administrative farahcial capabilities in relation to other
counties within Nevada. Douglas County is ablerttorce the International Building Code &
International Fire Code, Building Code Title 124%d 15.05 which restrict building within a
floodway and is a member of the NFIP, in additioptograms for public safety, health and
human services, Community Development and theddahstrict. These programs are run by
trained Douglas County staff, who are providedrds®urces to implement and promote the
programs. Future implementation may be constrayeoudget reduction in the next few years
due to the possibility of continuing recession.

The County has participated in the Community Ra8ggtem (CRS) since 1986. Participation
in both programs has been continuous since imtiatiThe CRS is a voluntary program for the
NFIP-participating communities. The goals of tHeSCare to reduce flood losses, to facilitate
accurate insurance rating, and to promote the angaseof flood insurance. Douglas County is
rated a CRS Class 6 community, one of only two tieann Nevada to have this rating.
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The following provides an overview of the four-sf@pcess for preparing a mitigation strategy:
developing mitigation goals and objectives, idgmiff and analyzing potential actions,
prioritizing mitigation actions, and implementing action plan.

: -01021032 6 3! D 10)

The requirements for the local hazard mitigatioalgpas stipulated in the DMA 2000 and its
implementing regulations, are described below.

- /Il "o-
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Requirement §201.6(c)(3)(if;The hazard mitigation strategy shall include ada#tion of mitigation goals to
reduce or avoid long-term vulnerabilities to thentified hazards.

Does the new or updated plan include a descrigtfonitigation goalgo reduce or avoid long-term
vulnerabilities to the identified hazards?

The previous plan’s goals were as follows:
Goal 1 — Promote disaster-resistant development

Goal 2 — Build and support local capacity to enabé&public to prepare for, respond to,
and recover from disasters.

Goal 3 - Reduce the possibility of damage and bdse to natural hazards

Using the 2006, Hazard Mitigation Plan Goals, ataging point, local planning documents as
guidelines and the State’s requested format, e ¢@mmittee reorganized the 3 long term
goals and developed goals to reduce or avoid leng-vulnerabilities to the identified hazards
(Table 8-1).

The lead committee determined the 5 highest radedrds would have a goal. For the lowest
rated hazards with no previous occurrence, thedeatmittee agreed the benefit versus the cost
would be prohibitive for project actions, howevactions under current Goals 1 and 2 can be
used to advance hazard mitigation for these hazardeell as all the hazards profiled in Section
5.

Mitigation goals are defined as general guidelihes explain what a community wants to
achieve in terms of hazard and loss prevention! &atements are typically long-range, policy-
oriented statements representing community-widenss
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Table 8-1
Mitigation Goals

Goal Number Goal Description

1 Promote increased and ongoing Douglas Countyveweent in hazard-
mitigation planning and projects.

2 Build and support local capacity to enable thielipio prepare for, respond to,
and recover form disasters

Reduce the possibility of damage and lossesaearthquakes

Reduce the possibility of threat to life and &ssdue to epidemic

Reduce the possibility of damage and lossesaltledds

Reduce the possibility of damage and lossesaaevere weather

N O O Al W

Reduce the possibility of damage and lossesauddland fires

: 0!31045032-0102103 103

The requirements for the identification and analydimitigation actions, as stipulated in the
DMA 2000 and its implementing regulations, are désd below.

- /Il "o-

0 Do

Requirement 8201.6(c)(3)(ii)iThe mitigation strategy shall include a] sectibattidentifies and analyzes a
comprehensive range of specific mitigation actiand projects being considered to reduce the eftéaach
hazard, with particular emphasis on new and exjdtnldings and infrastructure.

Does the plan identify and analyze a comprehensivgeof specific mitigation actions and projects for leac
hazard?

Do the identified actions and projects addressaeduhe effects of hazards on nbuildings and
infrastructure?

Do the identified actions and projects addressai@duthe effects of hazards on existing buildingd a
infrastructure?

Does the mitigation strategy identify actions rethto the participation in and continued compliawié the
NFIP?

During July 2013, the Planning Lead met with PlagnCommittee members with expertise and
reviewed the updated hazard profiles in Section & basis for developing mitigation actions.
The group also reviewed the previous plan goalsagtidns, determined their current status and
considered them while formulating new actions.aBl¢ of those goals, actions and current
status is contained in Appendix G. Many futureas in the 2006 HMP were not included
because the action was not considered mitigatioselfipition or are repetitive and are now
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addressed as a single action in this plan. Thanloalare clarified through discussions and were
re-instated or revised. Some of the hazards ipteeious plan were eliminated and some
hazards were added by the planning Committee iméleplan. These actions have no carry-
over from plan to plan.

Mitigation actions are usually grouped into sixdmaategories: prevention, property protection,
public education and awareness, natural resouateqtion, emergency services, and structural
projects. As such, Table 8-2 was developed andaéntia e-mail to the committee members
for their consideration and comments. A meetinthhe Planning Committee was held to
update, revise, add, and delete goals, and a¢éorsi Comments and suggestions were
incorporated in the table. The table detailskadl actions considered important to hazard
mitigation by the committee.

Although mitigation planning is fairly new to Dowagl County, it has embraced the concept of
mitigation policies, programs, and capabilitie1e 2011 Douglas County Master Plan update
included considerations for hazard mitigation. PB86 International Building Code revisions
were adopted. Another revision is in process opéida. In partnership with NDOT, Highway
395 flood mitigation projects completed and altéueafunding sources sought. Applications
have been submitted, though denied, for the hig8@fyood mitigation project. Several public
facilities obtained equipment to provide continwfyoperations to critical public utilities and
infrastructure. Numerous public awareness progrfamsarthquake, wildland fire, evacuation
and mitigation programs in general have been pealid

The Tahoe Douglas FPD also has an active defersplalee inspection program. Property
owners can call the Tahoe Douglas FPD and obtdafensible space inspection and get site
specific advice about creating defensible spacaditionally the Tahoe Douglas FPD conducts
blanket inspections one of one quarter of all efrisidential parcels in the district on a yearly
basis. The results of the curbside inspectionsheae mailed to the property owner along with
information on how to comply with defensible spaeguirements. The Tahoe Douglas FPD is
also active in obtaining grant funding for defetesigpace implementation and in providing
homeowners with free residential chipping servicégen grants are available, homeowners can
obtain up to 50 percent of the cost of an initiefleshsible treatment. This program motivates
homeowners to take action and subsidizes what edhebvery high cost of the initial treatment
of a parcel. Homeowners can also call the TahogglasU-PD and schedule free residential
chipping services. The Tahoe Douglas FPD will digsh from cut trees and brush and haul the
chip from the parcel for any homeowner in the @rstrict. Finally, the State of Nevada has
adopted the defensible space requirements in teenational Wildland Urban Interface Code
(2009 Ed.). Currently both fire districts are aety working to educate property owners prior to
enforcement of the WUI Code.

The lesson learned in this update is that hazatidation actions have been implemented. More
mitigation has been done than realized at the Ipaggrof the planning effort. Actions can be
specific projects as well as more broad based pmgiso that over the course of five years
additional projects can be implemented.
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Table 8-2 Mitigation Goals and Potential Actions
New or
Goals | Action| Existing Description
Buildings
Update the Master Plan, Open Space and Agricultural
Lands Preservation Implementation Plan and Couitlky T
1A N 20 to be consistent with the hazard and hazardrasgs
Goal 1: ' and implementation strategies developed in the HMP
every 10 years. Review & update ordinances & code
Promote every 3 years.
increased Identify & educate Douglas County personnel on high
and 1B N/E hazard areas.
ongoing Coordinate existing Geographic Information Systems
Douglas | 1-C N/E | (GIS) capabilities to identify hazards through @wunty.
) County Develop the data sets that are necessary to testcha
|r_1v$]lvem§nt 1D N/E | scenarios and mitigation tools, including HAZUS-MH.
in hazard-
e Utilize the Internet as a communication tool, adl ag an
mltlgatlon 1.E N/E .
- . education tool.
planning
and projects Develop county building codes and ordinances that
1.F N protect people and structures from drought, easkeu
flood, severe weather & wildfire.
Develop emergency evacuation programs for
neighborhoods in flood prone areas and wildlarel fir
2.A E areas by increasing the public awareness aboutiatran
programs.
Goal 2: Annually review the County’s Emergency Operations
2.B N/E Plan and identify needed plan updates.
Build and 2C E Conduct a minimum of one disaster exercise each yeg
support . . . .
local Establish a budget and identify funding sources for
capacity to 2.D mitigation outreach.
enable the Work with school districts to develop a public a#ch
public to 2E campaign that teaches children how to avoid daager
prepare for, behave during an emergency.
respond to, Utilize Business for Innovative Climate Change (BF)
and recover to increase awareness and knowledge of hazardatiitig
from 2.F N/E and encourage businesses to develop/implementchazd
disasters mitigation actions.
Prepare, develop, & distribute appropriate puliiforimation
2G N/E about hazard mitigation programs and projects anGo-

sponsored events and on the County’s /Fire Distniegbsites.
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Table 8-2 Mitigation Goals and Potential Actions

New or
Goals | Action| Existing Description
Buildings
Survey and assess earthquake vulnerabilities ¢dibgs
and facilities, including critical facilities, scbls, public
3.A E buildings, high occupancy buildings, historicalldings,
and utilities.
Ground truth the unreinforced masonry building list
3.B E developed by the State.

Goal 3: — — —
Mitigate the earthquake vulnerabilities of buildsnand
facilities, including critical facilities, schoolpublic

Reduce the 3.C E buildings, high occupancy buildings, historicalltirigs,
pijSlblllty and utilities.
of damage — — . —
and Iossges 3.D E Enforce the seismic provisions in building codes.
due to Create an earthquake awareness and mitigation t®ebs
earthquakes that links to the Nevada Shakeout page, includes
3.E E information on mitigating hazardous building coriggn
and promotes personal and homeowner mitigation of
earthquake risks.
Create late Quaternary fault, potential liquefactiand
3.F N | potential seismically induced landscape maps.
3.G E Encourage the purchase of earthquake insurance.
Update Mass lliness Plan and integrate with locatadd
4.A L
Mitigation Plan.
4B Create & implement a training and exercise program
Goal 4: ' relative to epidemics.
Reduce the
possibility
of threat to
life and
losses due - : -
: : 4.C Prepare by acquiring/storing needed mediaaipeent.
to epidemic P y acquiring J
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Table 8-2 Mitigation Goals and Potential Actions

New or
Goals | Action | Existing Description
Buildings
5.A N/E Add rain gauges to existing warning system
Adopt or update policies that discourage growtfiand-
>.B N prone areas.
Complete FEMA floodplain mapping of Johnson Lane,
>.C N/E Buckbrush, and Sunrise Washes.
Complete FEMA floodplain mapping of the entire @ars
5.D N/E River from Alpine County to Churchill County.
Identify, acquire and develop locations for upstrea
Goal 5: 5.E N/E | regional detention basins (Ruhenstroth, Pine Nut,
' Buckeye, Buckbrush, and Calle Hermosa).
Reduce Initiate State Route 88 culvert expansion at Mdltesv
the S>.F N/E | Lane, Cottonwood Slough and Rocky Slough.
possibility Provide emergency access to homes east of 395.
of damage | °>C N/E | (Buckeye, Zerolene, Lucerne or Gilman Road).
and losses| ¢, N/E | Initiate park ditch improvements.
due to . . .
floods 5. N/E Replace at grade dip sections with culverts (3atiocs).
Initiate Johnson Lane ditch expansion and culvert
5. N/E replacement.
Education of public regarding flood hazards and aigen
5.K N/E potential.
Continue to strictly enforce the County’s buildiogde
S.L N Title 20, Open Space Plan and Master Developmet. F
Evaluate the new FEMA criteria for repetitive loss
5M E properties within the County.
Goal 6: In areas at risk to severe weather, retrofit putaliddings
) 6.A E to withstand snow loads and severe winds to prencsrit
Reduce the collapse/damage.
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Table 8-2 Mitigation Goals and Potential Actions

New or
Goals | Action| Existing Description
Buildings
possibility
of damage
and losses

due to

Severe 6.B N/E | Develop a storm water management plan for snow. me

Weather

Adopt the International Wildland Urban Interfaced@&o
N/E (IWUI) including ignition resistant building consittion
7.A provisions.
Develop and implement public education program
E regarding the requirements of IWUI Code and defdasi
7.B space best practices.

Goal 7: Develop/continue an inspection program to enfohnee t
Reduce the 7.C E defensible space requirements of the IWUI Code.
possibility
of damage Develop/continue curb-side dead tree and weed ramo
and losses E pick-up program. Continue curbside chipping proggam

due to 7.D Continue community biomass collection point progsam

wildland
fires

Work with the Nevada Division of Forestry, Nevadat&
Lands, the Bureau of Land Management and U.S. For

7E N/E Service to implement fuels reduction projects @tesand
federal lands in and around communities.
Implement fuels reduction projects on private laasls
identified in the CWPP. Mitigation projects should

7F E consist of both fuel breaks and defensible spaseda
upon site-specific conditions.

7.G N/E

—

\U
(7]

Retrofit buildings in the wildland urban interfasgth
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Table 8-2 Mitigation Goals and Potential Actions

New or

Goals | Action | EXxisting Description
Buildings

non-combustible roofing materials.

Review, update and enforce the Master Plan, Opanesy
7.H N/E Plan and building codes relative to defensible spac
requirements for new development.

: 3103646 1037 3 $ 2 - A340$B -$60 3
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Requirement: 8201.6(c)(3)(iii)fThe mitigation strategy] must also address thesgliction’s participation in the
National Flood Insurance Program (NFIP), and car@thcompliance with NFIP requirements, as approtgria

Does the updated plan document how the planning teaiewed and analyzed this section of the plah an
whether this section was revised as part of theigprocess?

Does the new or updated plan describe the jurisdi(s) participation in the NFIP?)

Does the mitigation strategy identify, analyze andritize actions related to continued compliamdth the
NFIP?

Douglas County has identified special flood-hazzehs and entered the National Flood
Insurance Program (NFIP) on January 4, 1975 umgeEmergency Program and then on March
28, 1980 under the regular program. The first &#lbsurance Rate Maps (FIRMs) for Douglas
County were dated March 28, 1980. The most rdélditls are dated January 20, 2010. The
County is covered by 37 published FIRM panels. Adtw to the State of Nevada Community
Assistance Visit (CAV) findings from February 201Rere are currently 1,077 flood insurance
policies in Douglas County totaling $287,798,10@average. There have been 117 losses in
Douglas County totaling $2,943,995 in paid losses.

The County has participated in the Community Ra8ggtem (CRS) since 1986. Participation
in both programs has been continuous since imtiatiThe CRS is a voluntary program for the
NFIP-participating communities. The goals of tHeSCare to reduce flood losses, to facilitate
accurate insurance rating, and to promote the angaseof flood insurance. Douglas County is
rated a CRS Class 6 community, one of only two tieann Nevada to have this rating. To
support its continued voluntary participation ie RS of the NFIP, Douglas County has
outlined mitigation actions listed under goals 8 &rdetailed in Table 8-3, Mitigation Goals and
Potential Actions. County Code Title 20 12.09 abd5 restricts future building within a special
flood hazard area.
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The requirements for the evaluation and implementaif mitigation actions, as stipulated in
DMA 2000 and its implementing regulations, are diésd below.

-/l "o 0 -

0 ) T
Requirement: §201.6(c)(3)(iii)fThe mitigation strategy section shall include]aamion plan describing how the
actions identified in section (c)(3)(ii) will beipritized, implemented, and administered by thelgarisdiction.
Prioritization shall include a special emphasiglmextent to which benefits are maximized accaydiina cost
benefit review of the proposed projects and thesioaiated costs.

Does the mitigation strategy include how the actiare prioritized?For example, is there a discussion of

process and criteria used?)

Does the mitigation strategy address how the astiat be implemented and administered? (For exampl

does it identify the responsible department, existind potential resources, and timeframe?)

Does the prioritization process include an emphaisithe use of a cost-benefit reviésee page 3-36 of
Multl Hazard Mitigation Planning Guidange¢o maximize benefits?

he

The mitigation actions were finalized during thariing Committee meeting on July 25, 2013.
At this time the Planning Committee evaluated anadrpized each of the actions. To complete

this task, the Planning Committee completed the BO&+E evaluation criteria using rankings

of one for lowest and five for highest priority captance, feasibility etc. The rankings for each

action were totaled and used as a starting poithé&gommittee. See Table 8-3 for the
evaluation criteria.

Table 8-3
STAPLE+E Evaluation Criteria for Mitigation Actions

EQ " P
Social The public support for the overall Community acceptance; adversely
mitigation strategy and specific mitigation| affects population
actions.

Technical If the mitigation action is technically Technical feasibility; Long-term
feasible and if it is the whole or partial solutions; Secondary impacts
solution.

Administrative If the community has the personnal a Staffing: Funding allocation;

administrative capabilities necessary to | Maintenance/operations
implement the action or whether outside
help will be necessary.

Political What the community and its members feel Political support; Local champion;
about issues related to the environment, | Public support

economic development, safety, and
emergency management.

Legal Whether the community has the legal Local, State, and Federal authority;
authority to implement the action, or Potential legal challenge
whether the community must pass new
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Table 8-3
STAPLE+E Evaluation Criteria for Mitigation Actions

EQ " " =
regulations.
Economic If the action can be funded with current g Benefit/cost of action; Contributes to

future internal and external sources, if the| other economic goals; Outside funding
costs seem reasonable for the size of the| required; FEMA Benefit Cost Analysis
project, and if enough information is
available to complete a FEMA Benefit Cost

Analysis.

Environmental The impact on the environment becafise| Effect on local flora and fauna;
public desire for a sustainable and Consistent with community
environmentally healthy community. environmental goals; Consistent with

local, State and Federal laws

Upon review by the Planning Committee, mitigatiati@ns were selected for Douglas County
that best fulfill the goals of the HMP and were ieggpiate and feasible to implement during the
5-year lifespan of this version of the HMP. Iniewving the actions the Planning Committee
considered the following:

Actions that strengthen, elevate, relocate, orratise improve buildings, infrastructure,
or other facilities to enhance their ability to mstand the damaging impacts of future
disasters

Actions in which the benefits (which are the redutin expected future damages and
losses) are greater than the costs consideredcassay to implement the specific
action

Actions that either address multi-hazard scenanasldress a hazard that present the
greatest risk to the jurisdiction

The Planning Committee used the Staple+E resulisséarting point and then through
discussion and consensus made adjustments to énatiwbns that were considered a high,
moderate and low priority to the County. Thesest@wn in Table 8-4.

,% 0-$6-31032 -0102103 103%$63

The Mitigation Action Plan Matrix which was prepdréetailing how the overall benefit-cost
were taken into consideration and how each mitgagiction will be implemented and
administered. This matrix is Table 8-4.

10
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action ltem Division Funding Source Timeline Economic Justification Level
1A Update Master Plan, Open | Community Local General 2 Years Protection of lives due to betteHigh

Space and Agricultural Lands Development Fund infrastructure and building
Preservation Implementation codes.

Plan and County Title 20 to be

consistent with the hazard area

maps and implementation

strategies developed in the

HMP every 10 years. Review

and update ordinances and

codes every 3 years.

1.B Identify & educate Douglas | Planning Local General 18 months Provide information for High
County personnel on high Committee/ Fund planning & Public Works
hazard areas. Emergency project to protect lives and

Mgmt. property.

1.C Coordinate existing GIS Community Local General Ongoing Provide information to agencies$ligh
capabilities to ID hazards Development, Fund in their efforts to protect lives
through the County. Technology and property.

Services

1.D Develop the data sets that aregmergency UNR, HMGP Ongoing Provide information to agenc|egoderate
necessary to test hazard Management in their efforts to protect lives
scenarios and mitigation tools, and property.
including HAZUS MH.

1.E Utilize the Internet as a Emergency Local General Ongoing Provide information to the High
communication tool, as well | panagement Fund community in their effort to
as an education tool. protect lives and property.

1.F Develop County building codes | community Local General Ongoing Protection of lives due to betteHigh

and ordinances that protect
people and structures from
drought, earthquake, flood,
severe weather & wildfire.

Development

Fund

infrastructure and building
codes.

11
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action ltem Division Funding Source Timeline Economic Justification Level
2.A. Develop emergency Community EMPG, SERC, | 18-24 months | Protection of lives due to pret High

evacuation programs for Development / USEPA, NDEP, planning.
neighborhoods in flood prong Emergency NDCNR, Utility
& wildland fire areas by Management Service Charge
increasing the public
awareness about evacuation
programs.
2.B Annually review the County’ Emergency HMGP, PDM, Ongoing Protection of lives and properpyHigh
EOP & identify needed plan | Management SERC, EMPG, due to pre-planning.
updates. USEPA, NDEP,
NDCNR; DHS,
Local General
Fund
2.C Conduct minimum of one Emergency EMPG, SERC, Ongoing Protection of lives and propertyHigh
disaster exercise each year. | Management USEPA, NDEP, due to pre-planning.
NDCNR, Local
General Fund
2.D Emergency EMPG, HMGP, | 18-24 Months | Protection of lives & property| Moderate
Establish a budget and Management NV Health & due to awareness.
identify funding sources for Human
mitigation outreach. Services, CDC,
USFS
2.E Emergency EMPG, HMGP, | 18-24 Months | Protection of lives & property| Moderate
Management NV Health & due to awareness.
Work with school districts to Human

develop a public outreach
campaign that teaches childr
how to avoid danger and

behave during an emergency.

D
>

Services, CDC,
USFS

12
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Table 8-4 Action Plan Matrix

Action
Number

Action ltem

Department /
Division

Potential
Funding Source

Implementation
Timeline

Economic Justification

Priority
Level

2.F

Utilize Business for
Innovative Climate Change
(BICEP) to increase
awareness and knowledge of
hazard mitigation and
encourage businesses to
develop/implement hazard
mitigation actions.

Emergency
Management

EMPG, HMGP,
NOAA, USFS

18-24 Months

Protection of lives & property
due to awareness.

Low

2.G

Prepare, develop, & distributg
appropriate public informatiof
about hazard mitigation
programs and projects at
Douglas County -sponsored
events and on the County’s
Fire Districts’ website.

* Emergency
' Management

EMPG, HMGP,
NV Health &
Human
Services, CDC,
USFS

18-24 Months

Protection of lives & property
due to awareness.

High

3.A

Survey and assess
earthquake
vulnerabilities of
buildings and
facilities, including
critical facilities,
schools, public
buildings, high
occupancy buildings,
historical buildings
and utilities.

Community
Development

Local General
Fund

Ongoing

Protection of lives and proper
through improved
infrastructure.

hyHigh

3.B

Ground truth the unreinforceq
masonry building list
developed by the State.

i Community
Development

Local General
Fund, HMGP,
PDM

24-48 Months

Protection of lives and propel
through improved
infrastructure.

tyow

13
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action ltem Division Funding Source Timeline Economic Justification Level
3.C Mitigate the earthquake Community Local General Ongoing Protection of lives and properfyModerate

vulnerabilities of buildings | pevelopment, | Fund, PDM, through improved
and facilities, including School District, | HMGP, CDBG infrastructure.
critical facilities, schools, Public Works,

public buildings, high Non-County

occupancy buildings, utilities

historical buildings and

utilities.

3.D Enforce the seismic provisiorscommunity Local General 2 Months Prqtection qf homes, Moderate
in building codes. Development Fund bu_s_lnesse_s_, _mfrastructure, and

critical facilities.

3.E Create an earthquake Douglas County | Local General|  Ongoing Protection of homes, High
awareness and mitigation Fund businesses, infrastructure, anc
website that links to the critical facilities.

Nevada Shakeout page,
includes information on
mitigating hazardous building
contents, and promotes
personal and homeowner
mitigation of earthquake risks.

3.F Create a Quaternary fault, | Community Local General Ongoing Protection of lives, homes, | Low
potential liquefaction, and Development Fund businesses, infrastructure, anc
potential seismically induces critical facilities.
landscape maps.

3.G Encourage the purchase of Emergency Ongoing Prqtection qf lives, homes, Low
earthquake insurance. Management businesses, infrastructure, an

critical facilities.

4.A Update Mass lliness Plan & | Emergency NV Health & Ongoing Protection of lives due to pre-| Low

integrate with local Hazard | Management Human planning.

Mitigation Plan.

Services, CDC

14
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action ltem Division Funding Source Timeline Economic Justification Level
4.B Create and implement a Emergency Nevada State 1 year Protection of lives by training | Low

training and exercise program Management Health and and exercise.
relative to epidemics. Human Services,

Public Health

Nurse

4.C Prepare by acquiring/storing| Health Dept. NV Health & 6-12 months | Protection of lives due to pre: Low
needed medical equipment. Human Services, planning.

CDC, Carson
Hospital
5A Add rain gauges to existing | Community Local General 5 years. Additional data collection will| High
warning system. Development, Fund, PDM, lead to more accurate
911 Emergency | HMGP, FMA, floodplain maps and storm
Services RFC, USDA, water design.
NDEP, USEPA,
NDCNR, 319(h)
grants (Clean
Water Act),
USGS

5.B Adopt or update policies that| Community Local General Ongoing Protection of homes, High
discourage growth in flood- | Development Fund businesses, infrastructure, anc
prone areas. critical facilities.

5.C Complete FEMA floodplain | Community PDM, HMGP, 24 months Remove numerous homes thatligh
mapping of Johnson Lane, | Development FMA, RFC, were incorrectly mapped into
Buckbrush, and Sunrise USDA, NDEP, the floodplain by FEMA during
Washes. USEPA, the 2010 FIRM update.

NDRCS, Local
General Fund
5.D Complete FEMA floodplain | Carson Water Local General 36 months Provide basin wide High

mapping of the entire Carson
River from Alpine County to
Churchill County.

Subconservancy
District

Fund, EMGP,
FEMA, USACE

coordination of floodplain
hazards of the Carson River.
Provide floodplain depths in

areas that were previously

15
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority

Number Action Item Division Funding Source Timeline Economic Justification Level

approximate or undetermined.

5.E Identify acquire and develop| Community PDM, HMGP, 5 years Upstream floodwater storage| High
locations for upstream Development FMA, RFC, will remove residences from the
regional detention basins USDA, NDEP, floodplain and help attenuate
(Ruhenstroth, Pine Nut, USEPA, NRCS, the high water level.

Buckeye, Buckbrush, and Local Gen.
Calle Hermosa). Fund

5.F State Route 88 culvert Community PDM, HMGP, Ongoing Eliminate backwater ponding [oHigh
expansion at Mottsville Lane, pevelopment USFS, BLM, runoff.
Cottonwood Slough and Local General
Rocky Slough. Fund

5.G Community PDM, HMGP, 5 years Provide a minimum of one Moderate
Provide emergency access tQ Development FMA, RFC, emergency access route to a
homes east of 395. (Buckeyse, USDA, NDEP, large portion of the County’s
Zerolene, Lucerne or Gilman USEPA, NRCS, population.

Road). Local General
Fund
5.H Community PDM, HMGP, 5 years Increase channel capacity Low
Development FMA, RFC, reducing peak flood heights
" . USDA, NDEP,
FEMA, 319(h)
grants (Clean
Water Act)
5.1 Community PDM, HMGP, Ongoing Provide better emergency High
Development, FMA, RFC, access to neighborhoods.
Replace at grade dip sections Public Works USDA, NDEP,
with culverts (30 locations). USEPA, NRCS,

FEMA, 319(h)
grants (Clean

16




EIGHT

Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority

Number Action ltem Division Funding Source Timeline Economic Justification Level

Water Act)

5.J Initiate Johnson Lane ditch | Community PDM, HMGP, 5 years Maintain storm runoff in the | Moderate
expansion and culvert Development FMA, RFC, roadside ditch.
replacement. USDA, NDEP,

USEPA, NRCS,
FEMA, 319(h)
grants (Clean
Water Act),
USGS

5.K Education of public regarding community PDM, HMGP, Ongoing Maintains a higher level of risk High
flood hazards and damage | pevelopment, FMA, RFC, awareness by the general
potential. Carson Water USDA, NDEP, public.

Subconservancy | USEPA, NRCS,

District FEMA, 319(h)
grants (Clean
Water Act),
USGS

5.L Continue to strictly enforce | community Local General Ongoing Protection of lives due to betteHigh
the County’s building code | pevelopment Fund infrastructure and building
Title 20, Open Space and codes.

Master Development Plan.

5.M Evaluate the new FEMA Community PDM, HMGP, Ongoing Protect lives and property by | Low
criteria for repetitive loss Development Local General eliminating structures in flood
properties within the County Fund areas.

6.A In areas at risk to severe | community PDM, HMGP, Ongoing Protection of homes, Low

weather, retrofit public
buildings to withstand snow
loads and severe winds to

prevent roof collapse/damage.

9]

Development

Local General
Fund

businesses, infrastructure, and
critical facilities.
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action ltem Division Funding Source Timeline Economic Justification Level
6.B Develop Storm Water Community PDM, HMGP, 12-14 months | Protection of homes, Low

Management Plan for snow | Development, FMA, RFC, businesses, infrastructure, anc
melt. Carson Sub USDA, NDEP, critical facilities.
Conservancy USEPA, NRCS,
District FEMA, 319(h)
grants (Clean
Water Act),
USGS, CC PW

7.A Adopt the International Board of County | Douglas County] 6-12 Months | Mitigation Project will ensure [aModerate
Wildland Urban Interface Commissioners greater number of residential
Code (IWUI) including structures and critical facilities
ignition resistant building and infrastructure benefit from
construction provisions. actions to protect lives and

property from wildfire.

7.B Develop and implement Fire Districts, HMGP, PDM, Ongoing Mitigation Project will ensure aHigh
public education program UNR Cooperative | NDF, BLM, greater number of residential
regarding the requirements ofExtension National Fire structures and critical facilities
IWUI Code and defensible Plan, USFS, and infrastructure benefit from
space best practices. Fire Districts actions to protect lives and

SNPLMA property from wildfire.
7.C Fire Districts Fire Districts, 12-24 Months | Mitigation Project will ensure g High
NDF, PDM, ongoing greater number of residential
HMGP, structures and critical facilities
: . : National Fire and infrastructure benefit from
Develop/continue inspection Plan, SNPLMA actions to protect lives and

program to enforce the
defensible space requiremer
of the IWUI code.

its

property from wildfire.
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action Item Division Funding Source Timeline Economic Justification Level
7.D Develop/continue curb-side | Fire Districts, HMGP, PDM, 12-24 Months | Mitigation Project will ensure g High

dead tree and weed removal towns, GID's, National Fire ongoing greater number of residential
pick up program. Continue | HOA's Plan, USFS, structures and critical facilities
curbside chipping programs. Fire Districts, and infrastructure benefit from
Continue community biomass SNPLMA actions to protect lives and
collection point programs. property from wildfire.

7.E Work with the Nevada Fire Districts HMGP, PDM, Ongoing Mitigation Project will ensure aHigh
Division of Forestry, Nevada| BLM, National greater number of residential
Division of State Lands, the Fire Plan, structures and critical facilities
Bureau of Land Management USFS, Fire and infrastructure benefit from
and the US Forest Service t0 Districts, actions to protect lives and
implement fuels reduction SNPLMA property from wildfire.
projects on state and federa
lands in and around
communities.

7.F Implement fuels reduction Fire Districts, H'MGP', RDM, Ongoing Mitigation Project WiII'ensgre aHigh
projects on private lands as Resource _ Flre_ Dlstrlc_t S, greater number o_f_ reS|der_1fu_aI
identified in the CWPP. The C_ons_ervatlon National Fire structures and critical fa_C|I|t|es
scope of such projects to District Plan, USFS, anq infrastructure peneflt from
include both fuel breaks and NDF, SNPLMA actions to protept I|_ves and
defensible space based upon property from wildfire.
the nature of the risk.

7.G Fire Districts HMGP, PDM, | 12-24 Months | Mitigation Project will ensure [aLow

Retrofit buildings in the

Wildland Urban Interface
with non-combustible roofing
materials.

Fire Districts

greater number of residential
structures and critical facilities
and infrastructure benefit from
actions to protect lives and
property from wildfire.
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Table 8-4 Action Plan Matrix

Action Department / Potential Implementation Priority
Number Action ltem Division Funding Source Timeline Economic Justification Level
7.H Review, update and enforce| Fire Districts, Local General Ongoing Protection of homes, Moderate

the Master Plan, Open Spacecommunity Fund, CDBG businesses, infrastructure, andg

Plan and building codes
relative to defensible space
requirements for new

Development

development.

critical facilities.

BLM= Bureau of Land Management

CDBG= Community Development Block Grant

DHS= Dept. of Homeland Security

EMPG = Emergency Management Performance

Grant

GID= General Improvement District
HMGP = Hazard Mitigation Grant Program
HOA= Home Owner’s Association

HUD= Housing Urban Development
NDEP = Nevada Division of Environmental

Protection

NDF = Nevada Department of Forestry

PDM = Pre-Disaster Mitigation
SERC = State Emergency Response CommissionUSGS = US Geological Survey
SNPLMA= Southern Nevada Public Land
Management Act

USACE= U.S. Army Corps of Engineers
USDA = U.S. Department of Agriculture

USEPA = U.S. Environmental Protection

Agency

USFS = U.S. Fire Service
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The following three process steps are addresseetail below:
Monitoring, evaluating, and updating the HMP
Implementation through existing planning mechaism
Continued public involvement

-301 0329 )67 10329 3!7$!1032 1& &%

The requirements for monitoring, evaluating, andatmg the HMP, as stipulated in the DMA
2000 and its implementing regulations, are desdriimow.

- s - $ ™ = 9 9 7 <$
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Requirement §201.6(c)(4)(i)The plan maintenance process shall include ajsedescribing the method and
schedule of monitoring, evaluating, and updatirgrtiitigation plan within a five-year cycle.

Does the new or updated plan describe the methddaredule for monitorinthe plan? (For example,
does it identify the party responsible for monibgriand include a schedule for reports, site vipit®ne
calls, and meetings?)

Does the new or updated plan describe the methddaredule for evaluating the plan? (For example,
does it identify the party responsible for evalngtihe plan and include the criteria used to evaltlee
plan?)

Does the new or updated plan describe the methddaredule for updating the plan within the fivexye
cycle?

Maintenance on the previous plan was not conduciédis may be due to administrative
changes in Douglas County Emergency Managemehtnaay be due to the previous plan
suggesting a review every 2 years which may haee b&o long of a period. However, success
in implementing many of the actions from the pregiplan was accomplished. The Planning
Committee recognizes the need for plan maintenandavanted to include tools into the plan
for improved maintenance. The HMP was preparesl@slaborative effort between the
Planning Committee and Nevada Division of Emergavilepagement. To maintain momentum
and build upon this hazard mitigation planning gfe;md successes, the Planning Committee will
monitor, evaluate, and update the HMP. The Plap@iommittee will be responsible for
implementing the Mitigation Action Plan. Douglasuy Emergency Manager, the Planning
Committee leader, will serve as the primary pointantact and will coordinate all local efforts
to monitor, evaluate, and revise the HMP. He dtatewill include a reminder on his MS
Outlook calendar for the annual maintenance meeting

The Planning Committee will conduct an annual nevid the progress in implementing the
HMP, particularly the Mitigation Action Plan. As@hin in Appendix F, the Annual Review
Questionnaire and Mitigation Action Progress Repalitprovide the basis for possible changes
in the overall Mitigation Action Plan by refocusing new or more threatening hazards,
adjusting to changes to or increases in resoulgeations, and engaging additional support for
the HMP implementation. The Douglas County EmecgeManager will initiate the annual
review one month prior to the date of adoption. Sete of Nevada has also developed a
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tabletop exercise to promote and ensure annual&iah and review of local hazard mitigation
plans. Douglas County, upon FEMA approval, willeghle the tabletop exercise to coincide
with the anniversary in 2014. The findings froms@eeviews will be presented annually to the
County Manager.

The review will include an evaluation of the followg:
Participation of Douglas County agencies and othretise HMP implementation.
Notable changes in the County’s risk of naturahmman-caused hazards.
Impacts of land development activities and relgteyrams on hazard mitigation.

Progress made implementing the Mitigation ActioarPfidentify problems and suggest
improvements as necessary).

The adequacy of resources for implementation oftii.
The process of reviewing the progress on achietiagnitigation goals and implementing the
Mitigation Action Plan activities and projects wallso be accomplished during the annual
review process. During each annual review, a Mitan Action Progress Report will be
submitted to the Planning Committee and provideef bverview of mitigation projects
completed or in progress since the last review.sti@vn in Appendix F, the report will include
the current status of the mitigation project, inlthg any changes made to the project, the

identification of implementation problems and apprate strategies to overcome them, and
whether or not the project has helped achieve ppeopriate goals identified in the plan.

In addition to the annual review, the Planning Cattaa will update the HMP every five years.
To ensure that this occurs, in the third year feitay adoption of the HMP, the Planning
Committee will initiate the following activities:

Thoroughly analyze and update the County’s riskaitiral and man-made hazards.

Provide a new annual review (as noted above), pheview of the three previous annual reports.
Provide a detailed review and revision of the naitign strategy.

Prepare a new action plan with prioritized actiogesponsible parties, and resources.

Prepare a new draft HMP and submit it to the Co@uaynmission for adoption.

Submit an updated HMP to the Nevada State Hazatiddt#ion Officer and FEMA for approval.
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The requirements for implementation through exgpranning mechanisms, as stipulated in the
DMA 2000 and its implementing regulations, are diésd below.

s - $ 0 U S
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Requirement §201.6(c)(4)(ii)fThe plan shall include a] process by which lagalernments incorporate the

requirements of the mitigation plan into other plissg mechanisms such as comprehensive or capipabirement
plans, when appropriate.

Does the new or updated plan identify other lo¢ahping mechanisms available for incorporating the
requirements of the mitigation plan?

Does the new or updated plan include a processhighvthe local government will incorporate the
requirements in other plans, when appropriate?

Although the maintenance process did not traclptst five years activity, the following actions
did occur and additional planning mechanisms wkehe adopted and include hazard
mitigation can be found in section 4.4 of this plan

A new Master Plan 2011 included consideration of eafierences to Hazard Mitigation.

Douglas County Fire Code 2006 was adopted whiddies a wildland/urban interface
section that delineates regulations for buildind araintaining homes in wildland fire
prone areas.

Douglas County Building Code 2006 was adopted whicludes updates the code to
include the 2006 US Building and Residential Codes.

This activity is considered successful due to thiewe of plans which now include hazard
mitigation activities. After the adoption of theviP, the Committee will continue to ensure that
the HMP, in particular the Mitigation Action Plas,incorporated into existing planning
mechanisms. Each member of the Planning Commitiiéaakieve this incorporation by
undertaking the following activities:

Conduct a review of the community-specific reguigtimols to assess the integration of
the mitigation strategy. These regulatory toosidentified in Table 7-1.

Work with pertinent divisions and departments toré@ase awareness of the HMP and
provide assistance in integrating the mitigatioatsgy (including the action plan) into
relevant planning mechanisms. Implementation odéhrequirements may require
updating or amending specific planning mechanisms.

Participate in the annual hazard mitigation talgedrercise.
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The requirements for continued public involvemaststipulated in the DMA 2000 and its
implementing regulations, are described below.

- e - $ ™ $* 0
$* 0
Requirement 8201.6(c)(4)(iii))iThe plan maintenance procesd®ll include a] discussion on how the
community will continue public participation in tipgan maintenance process.

Does the new or updated plan explain femmtinued public participation will be obtained? (For
example, will there be public notices, an ongoirijgation plan committee, or annual review meetings
with stakeholders?)

Public participation was not solicited between pihevious plan’s adoption until the current
planning process due to the maintenance of thermmabeing conducted or tracked. However,
many of the actions and planning mechanism chadtigesccur and since these are public
documents the public was included. Additionallycletime one of the planning mechanisms
mentioned above was completed it was included erCibunty’s website.

However, the County is dedicated to involving tlwlc directly in the continual reshaping and
updating of the HMP. Hard copies of the HMP will frevided to each department. In addition,
a downloadable copy of the plan and any proposadgds will be posted on the County’s Web
site. This site will also contain an e-mail addrasd phone number to which interested parties
may direct their comments or concerns.

The Planning Committee will also identify opportiigs to raise community awareness about the
HMP and the County’'s hazards. This could incluttieralance and provision of materials at
Douglas County-sponsored events such as the a@amala Candy Dance, Carson Valley days,
the Economic Forum, Douglas County Business Shaavaad various service club
presentations. Any public comments received reggrithe HMP will be collected by the
Planning Committee leader, included in the annepbrt to the County Manager, and
considered during future HMP updates. A pressasg@nd notice on the County’'s website will
be issued each year before the annual maintena@egna inviting the public to participate. A
sample press release can be found in Appendix F.
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Earthquake Hazards in Douglas County
Overview/Executive Summary

Earthquakes will continue to occur in Douglas Cguand there is a significant likelihood for a
damaging earthquake in the county within the n@xyé&ars. Progress towards earthquake resiliency
has been made in Douglas County through the adopfitabove code” building standards and the
purchase of earthquake insurance. Additionallymer of residents still recall the 1994 Double
Spring Flat earthquake (M5.8) and at least paytiadlieve and understand the earthquake threat.
Nevertheless, systematic steps need to be takaut Douglas County on a surer footing for future
earthquakes.

Earthquakes in Douglas County can be large and@ganied by strong shaking. The evidence
for this earthquake potential is shaking and danfiaaye larger historical earthquakes, numerous small
earthquakes, and many late Quaternary faults irsarmdunding Douglas County that are potential
sources of earthquakes. For example, significamiagd@ occurred in Genoa and surrounding areas
from the 1887 Carson Valley earthquake. Backgraearthquake activity is persistent. Over 3,700
earthquakes were recorded in Douglas County betd@@é0 and 2010. The largest event was the 1994
Double Spring Flat earthquake, Mw 5.8, which ocedrsouth of Gardnerville. There are seven major
earthquake faults in Douglas County, and one adjdealt that projects into the county, that were
modeled as potential earthquake sources. Estinpatietitial maximum earthquake magnitudes for
these faults range from 6.5 to 7.2. These faule Imaajor earthquakes along them every few thousand
to tens of thousands of years. In addition to thémee are hundreds of other smaller earthquakesfa
in Douglas County. In some cases, several fauder@anay be involved in a single event.

Three approaches were used to estimate the chahbasing an earthquake in Douglas
County. The first approach was to use earthquad@sded in the county between 1970 and 2009 to
create an earthquake occurrence relationship.afpsoach indicated a 48% chance of a magnitude 6
or greater earthquake occurring within 50 yearsai@8% chance of an event occurring within 100
years, assuming a Poisson model. The second appcabulated the chances of potentially damaging
earthquakes striking Douglas County communities avg0 year time period using the USGS National
Seismic Hazard Map website. In general, the chaheemagnitude 6 occurring within 50 km (31 mi)
of communities was 52% to 64%. When magnitudesdistdnces that correspond to Modified
Mercalli Intensity VII damage in communities wernsidered (the level of ground motion that
corresponds to damaged chimneys and similar affébts chances of an event were between 29% and
49% over 50 years. When these calculations wefenpeed for a 100 year period, the chances of an
earthquake causing MMI VIl to Minden were 55% t&4.0rhe third approach was to use hazard
curves created using the USGS Seismic Hazard Magiteeand published ranges of intensity versus
ground motion relationships to estimate the chan€ssrong ground motion and damaging impacts for
several Douglas County communities. Using thesesglod considering a 50 year time period, the
chances of a community having intensity VI are 88%8%, intensity VIl are 39% to 48%, intensity
VIl are 11% to 19%, and intensity IX are 2% to 8%er a 100 year time period the chances of an
earthquake causing intensity VI damage is 90% #6.95onsidering the potential consequences of a
serious earthquake in Douglas County, these vapousability calculations indicate a substantial
threat of a damaging earthquake over 50 years andhigh likelihood of a damaging event over 100
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years. These probabilities indicate that therege@d chance that the benefits of earthquake
preparedness and mitigation will be realized okierrtext few to several decades in Douglas County.

The greatest hazard associated with earthquakesléent shaking that can occur for tens of
seconds, and can reach peak ground acceleratiots®f to ~0.9 g in Douglas County. There are
also secondary hazards that can create problermgdrarthquakes, called collateral hazards.
Collateral hazards include fault surface ruptucpidfaction effects, rock falls, landslides, snow
avalanches, lake tsunami, and lake seiche. Ahe$é¢ hazards are generally identifiable and mitigat
strategies exist for life safety and property pcot.

Earthquake scenarios based on the largest lategefary faults in Douglas County and a
centrally located background earthquake were aldatgain a perspective on the overall damage and
impact future earthquakes might cause. These sosrae some of the largest events Douglas County
can face. Earthquakes modeled in the western ancatparts of the county have potential costs of
several hundreds of millions of dollars. Large lequiakes in the eastern and southern part of the
county have lower cost estimates of about $80 anilto $200 million, but still affect the entire cuw.
Smaller events were not modeled but if they aratkd near a community, historical events indicate
they could cost a couple to tens of millions ofi@a. These costs would be borne by individuals,
private companies, local governments, and the.dbasaster assistance, loans, and grants can amount
to around half of disaster amounts, or less. Sathnpial losses are huge for communities, which is
why earthquake preparedness and mitigation is @ ansl cost effective strategy in areas of signitica
earthquake risk. Weaker building types, such asinfarced masonry buildings that are vulnerable to
damage from earthquake shaking, should be systeatigtaddressed to lower the injuries and costs of
future earthquakes. A preliminary analysis of DasgCounty’s assessor’s data indicated the potential
for 408 unreinforced masonry buildings in the cqu@94 that are residential and 114 that are
commercial. A more field analysis needs to be cotetlito know how many of these buildings are
truly unreinforced masonry, what their occupangyisd how they might be seismically rehabilitated.

The overall objective of an earthquake mitigatitemgs to create an earthquake-resilient
community where no lives are lost from earthquakes, injuries and property losses are minimal. To
achieve this objective, several levels of planrang action are required, including county, commynit
neighborhood, family, and individual preparednds$se recommended goals for an earthquake resilient
Douglas County include:

1) Adopt and enforce current building codes and tbeismic provisions,

2) Assess earthquake vulnerabilities of existing bogd and create strategies to reduce
earthquake risks from these buildings,

3) Reduce nonstructural hazards in homes, businemseéqublic buildings,

4) Encourage the purchase of earthquake insurance

5) Provide leadership encouraging earthquake prepasedand mitigation activities at all
levels in the county,

6) Encourage and plan for appropriate land use tomika earthquake damage and losses,

7) Plan for a successful earthquake disaster emergespgnse and recovery.

Actions from these goals have been extracted ambired for the 2012 Douglas Hazard
Mitigation Plan.
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Historical Earthquakes in and near Douglas County

Douglas County is earthquake country. Earthquakee Btrongly shaken Douglas County in
1887, 1932, 1933, and 1994 (table 1) and over 3gabthquakes were recorded in the county between
1970 and 2010 (fig. 1). This section briefly delses some of the earthquakes that have strongly
shaken Douglas County to give some backgroundeoé#nthquake hazard.

Figure 1 Earthquakes recorded in Douglas County from 8#0% to 2010. Yellow dots are earthquakes with
magnitudes less than M4, smaller orange dots ategemkes with magnitudes 4 to 4.9, larger orarggs dre earthquakes
with magnitudes between 5 and 5.9. The cut-offdetdnear the top is the questioned location oftlagnitude ~6.5
Carson City earthquake and the red dot in the upgkt of the figure is the 1933 magnitude 6 Walauskrthquake. Over
3,700 earthquakes have been recorded in DouglastZdirom dePolo and dePolo (2012).
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The effects of earthquakes are described by a saléxl the Modified Mercalli Intensity. The lower
part of this scale is related to human percepticamaearthquake, the middle part is based on
earthquake damage, and the upper part is relagtmd effects from an earthquake. The scale is
described in Appendix A.

Table 1 Major Historical Earthquakes That Have Strorgly Shaken
Douglas County

Date Magnitude Nearest Community Effects
June 3, 1887 6.5 Carson City Building damégaefaction
Dec. 20,1932 7.1 Gabbs Surface rupture, aeynglamage
June 25,1933 6.0 Wabuska Building and chindeeyage
Sept. 12,1994 5.8 Gardnerville Chimney damémgadation
cracking

1887 Carson Valley earthquake

The June 3, 1887 Carson Valley magnitude 6.5 eaatk@jwas one of the most violent earthquakes in
western Nevada'’s history. The event occurred @ ER14he morning. Buildings were severely
damaged in Carson City and Genoa, some so baththalikely had to be partially torn down and
rebuilt. The earthquake, which was preceded byagyheumbling sound, was strong enough to throw
some people to the ground in Carson City and cageedral hysteria in Carson City, Genoa, and
Virginia City, where people ran out of buildingsaveg only their sleeping garments (The Nevada
Tribune, 6/3/1887).

The following account chronicled in the June 6, 88ition of The Nevada Tribune on the effects in
Genoa and at the Boyd property in Carson Valley:

Earthquake in Douglas County

The shaking of brick and stone walls in Genoa wgmeently much more severe than at
the Capital. The County Building is so much crackethe upper story, that it will have
to be attended to at once, for it is certainly dangs. The stone and brick buildings
belonging to Mr. Harris were jammed against eatleiptand the rear parts of both were
cracked very severely. The plaster in Mr. Kinsedigelling house was scattered all over
every room, and an old stone wall opposite wasahroompletely down. A high brick
chimney on the Nevada Hotel was twisted like a sombw, but fortunately did not fall
Thursday night. ...

Professor J.L. Smith, principal of the public sdhdepartments of the county,
drove the Tribune reporter across the bridge tdBitnd property, for the purpose of
looking at the effects of the earthquake. The brasdidence erected about three years
since is of two stories and not a part of the bagds as it was, so violent must have
been the strike. There are cracks all through thieling and it is entirely unsafe. In the
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corral, walking across either way, the ground seasitough all was hollow
underneath, and by driving a pole down two or tHieet, water flows immediately to
the surface, and wherever a fissure is seen, i@l several inches deep has been
thrown up. ...

In Genoa, nearly all chimneys were damaged ane tas building damage and in Glenbrook
chimneys were broken off at the roof level, plastas cracked, and lamps and dishes were broken
(dePolo, 2012). These effects indicate that Modifiercalli Intensity levels of VII to VIII were
experienced in northern Douglas County from the7l&&thquake.

1932 Cedar Mountain and 1933 Wabuska earthquakes

In the 1930s several earthquakes shook Nevadagding the 1932 magnitude 7.1 Cedar Mountain and
the 1933 magnitude 6 Wabuska earthquakes, whice keth strongly felt in Douglas County. The
December 20, 1932 Cedar Mountain earthquake iediptst north of Gabbs, Nevada and ruptured to
the south, into Monte Cristo Valley (Gianella anall@ghan, 1934; Bell and others, 1999). The
earthquake occurred at 10:10 p.m. PST and waBdett Los Angeles to Salt Lake City and

throughout Nevada (fig. 2). This earthquake wasatied in a remote part of Nevada, but nevertheless
had severe effects on local towns. Some miner'seatear the earthquake collapsed (Gianella and
Callaghan, 1934). Damage in the town of Luning, ighehina was thrown across rooms and chimneys
and walls collapsed, was considered to be Modifkedcalli Intensity IX (U.S. Coast and Geodetic
Survey, 1968). There were some injuries in Minajam suffered a skull fracture when he fell from
operating a small mining train (Nevada State JdurB#6/1932) and two children were injured when
an adobe house collapsed (Reno Evening Gazett&/1982). Chimneys fell as far away as Fallon and
Reese River Valley (Reno Evening Gazette 12/21/E918P12/22/1932).

The earthquake produced scattered ground breaksabwat 75 km (46 mi), with the most pronounced
and continuous surface rupture near the southetnvemere as much as 2 m (6.6 ft) of right-lateral
offset occurred along one fault trace.
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Figure 2 Modified Mercalli Intensity Map of the moment nratyde 7.1 1932 Cedar Mountain Earthquake. For
descriptions of Intensity levels please see AppeAdiModified from Stover and Coffman (1993).

In Douglas County, the shaking from the 1932 earstkg@ was characterized as Modified Mercalli
Intensity V at Minden, Gardnerville, and Zephyr @qW.S. Coast and Geodetic Survey, 1968), which
would be strong enough to be felt by all and awadteaping people up, but not strong enough to cause
widespread damage, shy of some isolated caseaakscin walls. As an interesting side note,
earthquake lights in the direction of the earthquaiea were reported by residents in Carson Valley
(Gardnerville Record-Courier, 2/1/1933). Prospectboser to the earthquake reported lightning near
the peak of Pilot Mountain (Reno Evening Gazett2/1®33), indicating an electrostatic discharge

may have occurred in the earthquake area and heesotirce of lights observed in Carson Valley.
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The 1933 Wabuska earthquake occurred on June 23;48 p.m. PST on a Sunday afternoon. It was a
magnitude 6 event that strongly shook western Newe caused damage over 60 km (37 mi) from
the epicenter. The earthquake caused some sevasgdan Yerington and Wabuska and liquefaction
in Mason Valley. In Yerington, the rear wall of ttieee-story brick Courthouse was cracked and
separated from the building by 5 cm (2 in), plastas cracked throughout the building, and the
window in the county clerk’s office was broken (TMason Valley News 6/30/1933; Reno Gazette
Journal 6/27/1933). The Mason Valley News repdrés tat the Parker ranch cracks running from an
inch to three inches traversed the property. Forestme water shot from the openings and floated th
land for a distance of 200 feet.” This is evidentéquefaction occurring during this event.

In Carson Valley people scrambled from stores andés (Garnerville Record-Courier
6/30/1933) “The duration of the quake was not ag las the one in December [1932 Cedar Mountain
earthquake] but was more violent while it laste@afdnerville Record-Courier 6/30/1933). The
Gardnerville Record-Courier notes that “A few resits of Gardnerville report that when they started
to hasten from their homes the floors rocked stenity they could not keep on their feet.” At Minge
damage was reported at Modified Mercalli Inten$itywith cracked plaster and small objects
overturned (Neumann, 1935).

1994 Double Spring Flat earthquake

The M 5.8 September 12, 1994 Double Spring Flahgaake was felt throughout Douglas
County and western Nevada, and from Sacramenttkto(EEhinose and others, 1998; Ramelli and
others, 2003). The earthquake occurred about 1®K3mmi) south of Gardnerville, in a remote
location in the southern Pine Nut Mountains. Damags limited from the earthquake, consisting of a
damaged chimney in Minden, a cracked foundatidbanble Spring Flat, and minor damage from
objects knocked off of shelves (Ramelli and oth2@3). Although the earthquake was distinctly felt
throughout Douglas County, there were fortunatelynuries.

The 1994 earthquake was a normal-left-oblique etraitoccurred along a northeast-striking
fault that crossed the north-central part of thellde Spring Flat fault zone (Ichinose and others,
1998). Triggered slip and microseismicity occuradahg the Double Spring Flat fault zone following
the earthquake and created cracks along sevettd feithin 4 km (2.5 mi) of the epicentral area
(Ramelli and others, 2003; Amelung and Bell, 20@&)ditionally there were ground cracks along
some regional faults, including a 1.5 km (0.9 roid zone of cracks along a fault in western Fish
Spring Flat and ground cracking to the east in BMdlley (Ramelli and others, 2003).
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Late Quaternary Faults in and near Douglas County

There are hundreds of individual fault strands oufglas County (fig. 3) that could be
earthquake sources. Eight of the largest faultsdemtified and discussed in this report. Thesedlaee
largest earthquake sources in the county and tieesebeen modeled for their earthquake potential
and scenario earthquakes have developed for them.

Figure 3 Quaternary fault map of the Douglas County regithe different colors represent time since theska
rupture on the fault, with red for historical rupta (1994 Double Spring Flat), orange for ruptimethe last 15,000 years,
yellow for ruptures in the last 130,000 years, grie ruptures in the last 750,000 years and puamdargely undefined
but are ruptures in the Quaternary, the last 2.6 fMgm dePolo (2008).
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Quaternary faults in Douglas County accommodatenabdip-slip movement and strike-slip
movement. The normal dip-slip movement is relatethé tectonic extension of the crust in Nevada
and the Great Basin as a whole, and the strikeastipement is related to the relative movement
between the Pacific and North American plates, twisovrenching the Sierra Nevada to the northwest
relative to central Nevada.

The larger normal dip-slip faults in Douglas Couatymmonly bound mountains and form steep,
prominent range fronts. Strike-slip faults, in gast, are more difficult to identify because théfget

the ground laterally and can be more easily bussne faults have a combination of the two types of
motion and are called oblique-slip faults. Withiouglas County there are four major late Quaternary
normal dip-slip faults and four late Quaternaryigié-slip faults where strike-slip motion may be
important (Table 2). One of these faults, the Westoe-Dollar Point fault, intersects the ground
surface in California, but dips to the east angeil®w ground in Douglas County. Late Quaternary
activity, which is fault movement in the last 13000years, is used for the time-frame of faults to
consider as earthquake hazards (dePolo and Slemaf88). Most of these eight faults have moved
within the Holocene, the last 13,700 years, whigch commonly used California earthquake fault
hazard criterion. There have been initial geolagiclies to identify paleoearthquakes and earthquake
potential along several of these faults and thesstf potential earthquakes can be estimated lmased
fault length. More detailed studies are neededtdidently understand how often earthquakes occur
along the faults. For earthquake planning and editbgp purposes, the information available today
allows fault-specific scenario earthquakes to leated and simulations of their impacts and effeiets
the HAZUS computer program can be produced. Thadésfalso serve as important evidence of the
earthquake hazard in Douglas County.

This compilation of major late Quaternary faultdDauglas County was based on existing published
and unpublished literature. There have been cotigmks of faults in Douglas County at regional level
(e.g., Dohrenwend, 1982; USGS Fault and Fold Datlatp://earthquake.usgs.gov/hazards/qgfaults/),
but a study that focuses on identifying and charathg late Quaternary faults in Douglas Countgt an
uses LIDAR and other modern fault exploration teghas was not available. There are some faults in
the county that deserve further investigation asmteal earthquake hazards, such as the southern pa
of the Pine Nut Mountains fault zone and a posddulét zone that connects the Eastern Carson Valley
fault zone with the Eastern Antelope Valley faulhe. Additionally, faults that could produce
hazardous earthquakes would likely be found dusinigtailed fault investigation. Late Quaternary
faults also likely exist in the valleys and areibdrby young alluvium. Given the possibility of eth
faults, a major earthquake on a fault other thasehdentified in this report would not be sciaoéfly
surprising. Background earthquakes are used tauatdor the earthquake hazards from the hundreds
of other faults in Douglas County.

Eight major late Quaternary faults were identifiedouglas County (fig 4; table 2). These are the
largest earthquake hazards there are in the county.
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Figure 4 Schematic map of the
eight largest faults in Douglas County.

Table 2 Major Late Quaternary Faults in Douglas @unty

Normal Dip-Slip Faults
Genoa fault (GF)
Eastern Carson Valley fault zone (ECVFZ)
Smith Valley fault (SVF)
Antelope Valley fault (AVF)
Eastern Antelope Valley fault zone (EAVFZ)
West Tahoe-Dollar Point fault* (WTDPF)
*The West Tahoe fault intersects the surface inf@ala, but dips to the west and is a threat tatBd.ake Tahoe.

Possible Strike-Slip Faults

Double Spring Flat fault zone (right-lateral) (DSSF
Eastern Carson Valley fault zone (right-lateraliquo)
Mud Lake fault zone (left-lateral) (MLFZ)

Eastern Antelope Valley fault zone (right-lateralftique)
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The normal faults in Table 2 are two general typage east-side-down range-bounding faults and
smaller, generally west-side-down distributed faolhes. The large normal faults are all northerly
striking and the relative down-dropping of theisesgin sides created Carson, Antelope, Tahoe, and
Smith Valleys. These faults appear to have largghg@aakes that offset the ground vertically by bto
m (3 to 16 ft). The smaller, west-side-down norfaalts are more of an enigma. They are antithetic t
the larger range-bounding normal faults and artheropposite side of the basin created by the large
faults. The west-side-down faults appear to hanaeain the breakup of the hanging wall of the ®ng
bounding faults and based on rupture patterns,atsyaccommodate right-lateral strike-slip motion.

Two of the eight faults identified likely accommaeaominantly strike-slip movement, the Double
Spring Flat and the Mud Lake fault zones. Thesédauwe limited in their length and thus, their
earthquake potential. They appear to have appaeeondary tectonic roles, connecting normal faults
to one another. It is likely that other strike-digults exist in the county but have not been mdppe

The estimated maximum magnitude earthquakes fam#ger faults in Douglas County range from
magnitude 6.5 to 7.2. These major earthquakes lysaadur every few thousand years to tens of
thousands of years along any individual fault. Tilgh earthquake hazard in Douglas County is the
result of these larger faults and hundreds of ashaaller faults. For earthquake preparedness, risk
mitigation, emergency and recovery planning purppsederstanding the largest earthquakes that can
occur in the county are the most important.

There are also several major faults that surroundgizs County and earthquakes along these faults
can also cause damage in the county. The majdsfthat immediately surround the county are
tabulated (table 3), but they are not discussadaiteled. The potential effects from earthquakes on
these faults are covered by the modeling of theonfaplts within Douglas County.

Table 3 Major Late Quaternary Faults Near DouglasCounty

Normal Dip-Slip Faults

North Tahoe fault

Incline Village fault

Waterhouse Peak fault

Slinkard Valley fault

Northern Carson Range fault zone faults
Singatzse Range fault zone

Pine Nut Mountains fault zone

Possible Strike-Slip Faults
Wabuska lineament (left-lateral?)

Genoa fault
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The Genoa fault is the largest and most spectatataQuaternary fault in Douglas County. It istpar
of the Carson Range fault system, which boundg#éiséern side of the Carson Range and underlies
adjacent valleys to the east, including Carsoneyall he Genoa fault is an east-side-down normal dip
slip fault. Fault scarps, fault facets, and othesrgorphic expression indicate earthquake rupture
lengths were between 25 and 75 km (16 and 47 rdicaseismic ground offsets were as much as 5.5
m (18 ft)(Ramelli and others, 1999). Studies offtdt’s activity indicate the most recent largepy
occurred about 300 to 400 years ago and the pramtavas about 1,800 years ago (Ramelli and
others, 1999; Alan Ramelli, 2012, personal commatioa). The size of the ground offsets and the
probable length of paleoearthquakes indicate a mbmagnitude 7.2 for these events. Such an
earthquake would cause severe damage to DouglagyCand general damage to the entire Reno-
Carson City urban corridor. Figure 2, the ModifMdrcalli Intensity of the 1932 Cedar Mountain
earthquake, gives an idea of the area an earthapiakies magnitude can affect. Surface rupture from
the Genoa fault could occur in Genoa, Jacks Va#lag, Indian Hills.

The Genoa fault appears to have had two recentetieat were clustered in time and doesn’t always
have earthquakes that frequently because oldesdsg@ave insufficient offsets. The short-term faul
slip rate appears to be about 2-3 m/ky, whereabotiger term slip rate may be closer to 0.3 to 0.8
m/ky (Ramelli and others, 1999). If the large equihke offsets along the Genoa fault are considered
with the longer term slip rates, large events apasated by several thousand to over 10,000 years.
Unfortunately, it is not clear whether the recesthaty of the Genoa fault will continue at a highate
or at a longer-term rate.

Eastern Carson Valley fault zone

The Eastern Carson Valley fault zone is 18 to 26 kinto 16 mi) long and is unusual because it is
made up of many fault traces spread out over ~10~H6mi) cross-strike distance, rather than a
narrower zone of faults. There are literally humidref individual fault traces that are part of thase

(dePolo and others, 2000). The fault zone is iretisern half of Carson Valley and movement along
these faults has created the foothill topographtphefPine Nut Mountains.

How earthquakes occur along the Eastern Carsoreyult zone is complicated. It is likely there ar

at least two modes of faulting during earthquakégse are normal dip-slip movement, possibly
involving several parallel faults, and north-noréstright-lateral strike-slip movement involving
multiple surface faults failing together in lefepping breaks. The normal dip-slip mode is the
predominant structural makeup of the fault zonéh warallel normal dip-slip faults. The strike-slip
rupture mode is indicated by the most recent ewemich occurred about 520 to 920 years ago (dePolo
and Sawyer, 2005). This event created small faaltps that were partially arranged in a left-stegpi
en-echelon pattern. This pattern is consistent rigft-lateral faulting.

Earthquake magnitude estimates for the Easterro@afalley fault zone were based on overall length
and do not consider the possibility of significpatallel fault trace ruptures potentially increasihe

fault length. The length-based estimate is mageitud. A minimum displacement of >1.4 m (4.6 ft)
was found in one trench along the Eastern Carsdieywtault zone by dePolo and Sawyer (2005). This
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correlates to a magnitude of 6.8 (or larger) amgl\thlue was adopted for the estimated potential
magnitude to account for the possible underestondiased on length. More paleoseismic studies are
needed to understand the rupture modes of eartbqueald how often earthquakes occur along the
Eastern Carson Valley fault zone.

Many communities are located within the Easterrs@aialley fault zone. Strong shaking and surface
faulting from this fault zone could affect Johnd@me, East Valley. Fish Springs, Ruhenstroth,
Gardnerville Ranchos, and possibly Gardnerville simden. Minden and Gardnerville would be
affected by shaking, but the surface faulting poékifrom the Eastern Carson Valley fault zone is
unclear. The Eastern Carson Valley fault zone mdredy located within Douglas County and has the
potential to adversely affect the entire county.

Mud Lake fault zone

The late Quaternary Mud Lake fault zone is a smmttheast-striking left-lateral fault that appetrs
connect the southern Genoa fault to the Easterso@aralley fault zone. The left-lateral displacemen
is indicated by slickensides and the left-stepginlrapart nature of fault traces across the dejwas
that makes up Mud Lake. This fault zone is shotg 98 km in length, but is prixmal to Minden and
Gardnerville, increasing its importance. The Sejend, 1978 Diamond Valley earthquake, a
magnitude 5.0 event (Somerville and others, 198@) have occurred along its southern end and
would indicate a southwestern extension of thisszomards the Genoa fault.

There are no detailed studies of the Mud Lake famutie. Paleoseismic studies that constrain the age
and amount of offset that occurs should be conducteinderstand the earthquake potential of this
fault zone better. Earthquake magnitude estimasesdon length are near background earthquake
levels and there are no single-event displacentertoss check these magnitudes. A maximum

magnitude of 6.5 is estimated for the Mud Laketfaahe. The scenario earthquake would potentially
cause damage to Minden, Gardnerville, DressernRlid)enstroth, Gardnerville Ranchos, and southern
Carson Valley.

Double Spring Flat fault zone

The Double Spring Flat fault zone is a northweskisig fault zone that roughly follows Highway 395
from southern Carson Valley to Holbrook Junctiod #me Topaz Lake area. The valley Highway 395
was built through appears to have been createdwwy dirop and erosion along the zone. The fault
zone is complicated and is made up of many faattets in complex geometric patterns. The orientation
of the fault in the western Nevada stress field lm&RAR modeling of the 1994 Double Spring Flat
earthquake (Amuldung and Bell, 2003) indicate aificant right-lateral strike-slip component.

The Double Spring Flat fault zone is at least 17(km) long and may be as long as 30 km (mi) if it
extends from an intersection with the Mud Lake tfaohe to the eastern shore of Topaz Lake, as is
indicated by seismicity (Ichinose and others, 1998 1994 moment magnitude 5.8 earthquake
produced discontinuous secondary surface crackiag-e7 km of the Double Spring Flat fault zone,
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but the earthquake itself was conjugate to the faarle and occurred on a northeast striking fault
(Ramelli and others, 2003).

The Double Spring Flat fault has not had detailel@@seismic studies to determine the age of the las
largest event and the amount of potential offsemakimum earthquake potential of magnitude 6.8 is
assigned to the fault zone considering the maxirtangth and the potential for multiple fault ruptsire
With the northwest alignment and position of theltfzaone, a majority of Douglas County
communities could be affected by the scenario qagke, with surface rupture potential in Bodie
Flats, China Springs, Spring Valley, Double Sprirtgslbrook Junction, and possibly Topaz Lake.

West Tahoe — Dollar Point fault

The West Tahoe-Dollar Point fault is located onwhstern side of Lake Tahoe basin. The northerly
striking surface and subaqueous fault trace isalif@nia, but the fault dips to the east and major
seismic hazard for Stateline and the area of Deugtaunty within Tahoe basin and in Carson Valley.
The West Tahoe-Dollar Point fault is the largesitfan the Tahoe basin and is range-bounding along
its southern reach. The fault is 50 to 60 km (~338&ani) long and has a maximum single event offset
of ~3.7 m (~12 ft)(Brothers and others, 2009), intingait is a significant earthquake source. The
preferred age of the most recent event is 4,1@0300 years ago (Brothers and others, 2009). The
fault can also be the source of a tsunami in Lakieo€, by faulting and/or from triggered collapsd an
sliding of subaqueous sedimentary banks arounthkee Brothers and others (2009) determined a
Holocene fault slip rate for the West Tahoe-DoRaint fault of 0.4 to 0.8 m/ky from offset Tioga-
aged glacial deposits.

Most estimations of earthquake magnitude poteatalg the West Tahoe-Dollar Point fault are
magnitude 7.1, which is adopted as the maximum madgm A large earthquake along the West
Tahoe-Dollar Point fault would be expected to aeessvere shaking in the communities surrounding
Lake Tahoe, including South Lake Tahoe, Zephyr Cand Glenbrook. This scenario earthquake
could also cause severe shaking in Carson Valldytaoughout Douglas County. Lake tsunami and
lake seiche could also occur in communities orstigres of Lake Tahoe.

Smith Valley fault

The Smith Valley fault is a range-bounding normiatslip fault that skirts along the eastern bougdar
of Douglas County. It bounds the eastern side attSxalley, has an overall north-south strike, is
about 50 km (31 mi) long, and has prominent geoimorexpression along it, including fault scarps
and fault facets. The fault was studied by Wesnpaskl Caffee (2011), who trenched the fault and
found the last major earthquake offset the ground.6 m (11.5 ft) and occurred about 3,500 years
ago. Wesnousky and Caffee (2011) estimate anlifate Pleistocene fault slip rate of 0.125 to 0.33
m/ky for the Smith Valley fault.

Maximum magnitude estimates for the Smith Valleyltfare 7.0 or 7.1, and the magnitude 7.1 is
adopted for the scenario earthquake magnitude.eMast would cause surface ruptures along the
eastern side of Smith Valley with large verticdksets (1-3.5 m; 3.2-11.5 ft). The nearest Douglas
County communities that would be subject to pot#rmtamage from this scenario earthquake are
Topaz Ranch Estates, Holbrook Junction, and Topde Lwith progressively less damage occurring to
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communities to the west. There would be severe dartaneighboring Lyon County communities,
especially in Smith Valley.

Antelope Valley fault

The Antelope Valley fault is a north-northwestisirg range-bounding normal dip-slip fault that
bounds the western side of Antelope Valley. Theefage Valley fault is 23 to 39 km (11.3 to 24.2 mi)
long and has well-developed geomorphic expresditet® Quaternary activity, including fault facets
and fault scarps (Bryant, 1984). Sarmiento andret(®011) trenched and studied the Antelope Valley
fault zone and found that the most recent evesebthe ground by 3.6 m (11.8 ft) and occurred tibou
1,350 years ago. Sarmiento and others (2011) daltd/ial wedge deposits from the prior
paleoearthquake along the Antelope Valley fau@, 296 to 6,294 years before present (the second-
most-recent event would have occurred just befusedeposit was formed buttressing the earthquake
offset) and estimate an intra-event slip rate @fra/ky.

There is a disparity of 0.3 to 0.4 magnitude ubdsveen estimates made from the length of the
Antelope Valley fault and the maximum displacemmaetisured by Sarmiento and others (2011).
Because there is a high confidence in the displaoémeasurement and more uncertainty on the
length of the potential rupture and whether it nigéive included other faults, like the Slinkard el
fault to the west, the magnitude estimate fromntilaimum displacement, magnitude 7.1, is used for
the scenario earthquake.

Eastern Antelope Valley fault zone

The Eastern Antelope Valley fault zone is an unsti¢ault zone mapped by Dohrenwend (1982). It is
made up of a series of north-striking faults anediments that follow the northwestern flank of the
Sweetwater Mountains, cross the eastern part df@ar Antelope Valley, and appear to continue to
the north, into the Pine Nut Mountains. Fault teafrem the Eastern Antelope Valley fault zone are
located both within the valley and the range framii have both east-side-down and west-side-down
apparent movement (Dohrenwend, 1982). The moshteativity is mapped as late Pleistocene by
Dohrenwend (1982) although he shows one trace wihielope Valley as being <15,000 years old.

The length of the Eastern Antelope Valley faulteaabout 23 km along the Antelope Valley reach
and as much as 30 km if faults to the north arkided.

Potential earthquake magnitude estimates range 6t@rto 6.8; magnitude 6.8 is adopted as the
maximum magnitude. Detailed studies are neededjdtenEastern Antelope Valley fault zone to
further determine its seismic potential and inipatar the sense-of-displacement along the zone. Th
southern Douglas County communities of Topaz Ré&sthtes, Topaz Lake, and Holbrook Junction
would be most affected by this scenario earthquaké, progressively less damage to the north.

Southern Pine Nut Mountains fault zone

The Southern Pine Nut Mountains fault zone is uagels an earthquake source due to a lack of
investigative studies. The fault zone appears @ Is@ame geomorphic expression and closed
depressions along it indicating likely late Quagaynactivity, but it has been mapped as only having
activity within the Quaternary Period, 2,600,00@nge(Dohernwend, 1982), a relatively long time
period for engineering practices. The Southern Rimefault zone as currently mapped is made up of
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short discontinuous fault traces, which may indidais is a secondary fault or a relatively newtfau
The fault is close to and roughly parallels the tBrivalley fault zone, which has an earthquake

scenario and likely has a higher potential mageifst the Southern Pine Nut Mountains fault zone
was not considered further for this study. Nevdes® this is a source that should be investigated
further.

Background Earthquakes

Although the larger faults in Douglas County haeeito mapped, many other potential earthquake
faults have not been individually recognized beeahsy are too numerous, inconspicuous, buried, or
blind (a blind fault doesn’t come to the surfaddg)us, a background earthquake potential needs to be
considered. A background earthquake is an eveht#moccur virtually anywhere in the county. In
2008, the magnitude 6 Wells earthquake, which aeduabout 9 km (mi) north of the town of Wells
(Smith and others, 2011), didn’t rupture the swefand was considered a background event (Ramelli
and dePolo, 2011). Douglas County is in a much rtem®nically active setting than Wells and a
similar event near one of its communities would lm@tsurprising.

A magnitude 6.5 earthquake is considered the gktieeshold of faulting (dePolo, 1994) and is used
for background earthquake hazard. It is acknowlédigewever, that higher background earthquake
levels, as high as magnitude 7, could occur if iplgdtfaults fail in sequence during an earthquailse,
appears to have happened in the 1932 Cedar Mowddimquake (Bell and others, 1999).

Maximum Magnitude Analysis of Faults

A wide range of earthquake sizes can occur aldiaglg from very small earthquakes to an earthquake
that extends the maximum dimension of the fauliezdine largest event that will likely occur along a
fault is termed thenaximum earthquaké&lost of the earthquake-planning scenarios prodiucehis

report are based on the maximum earthquakesalb@m for planning scenarios to consider the
largest reasonable event. Logically if you can latite largest event, you can handle any smaller
event as well (plan for the worse and hope foribst). Table 4 lists several parameters for th@maj
faults in Douglas County, including those usedhia tnagnitude analysis.

Two fault parameters and two studies were usedtimate maximum earthquake magnitudes.
Maximum magnitudes were scaled based on fault heagtl maximum fault displacement. The
relationships used between moment magnitude ase flaelt parameters were developed by Wells
and Coppermith (1984) and Wesnousky (2008) andtaven in Table 5. Wells and Coppermith
(1984) is the standard reference (e.g., Nationainde Hazard Map) and Wesnousky (2008) is a more
contemporary study. These relationships are basedeasured rupture lengths and surface
displacements from historical earthquakes with kmowagnitudes. The “all fault types” relationship
was used from each study because the statistica@eerobust and there are multiple fault types in
Douglas County; in other words, a distinction i$ made between normal dip-slip or strike-slip
earthquakes in the magnitude estimation. The esglihg the two studies were within 0.1 magnitude
unit of each other (table 6).

Faults in Douglas County — Lengths, Offsets, and Agof the Most Recent Event
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Fault Lmin! Lmax! DmaxMRE? Reference

Genoa flt. 25 75 55 300-400 Ramell+, 1999; 20x2 p
E. Carson V. fz. 18 26 >1.4 ~520-920 dePolo and $aviap05
Mud Lake fz. 9 18 Holocene? this report

Double Spr Flat fz. 17 30 Holocene?  Ramelli+, 2003

Smith V. flt. 45 50 3.5 ~3,500 Wesnousky and Gl 1
Antelope V. fit. 23 30 3.6 ~1,350 Sarmiento+, 2011

E. Antelope V. fz. 23 30 late Quat. Dohrenwend2.9

W. Tahoe-D.P. f. 50 60 3.7 ~4,300 Brothers+, 2009

1 — length of the fault zone in km, expressed inimum and maximum values
to encompass uncertainty.
2 — maximum displacement during a single earthquak
3 - years before present; these ages are greatpliied and are uncertain. Commonly ranges
of potential ages are given or the ages act asioigel constraints. Nevertheless a simplificatiotidee

to give the general public an approximate age efldst event.

Earthquake Magnitude Scaling Relationships Used foEstimating Maximum Earthquake
Magnitudes

Wells and Coppersmith (1994) — All Fault Types
Length (L): Mw =5.08 + 1.16 log (L)
Maximum Displacement (MD): Mw = 6.69 + 0.74 log (WD

Wesnousky (2008) — All Fault Types
Length (L): Mw = 5.30 + 1.02 log (L)

Faults in Douglas County — Maximum Magnitude Estima&es

Fault Lmin-wc Lmin-wy Lmax-wc Lmax-wy Dmax-wc
Genoa flt. 6.7 6.7 7.3 7.2 7.2

E. Carson V. fz. 6.5 6.6 6.7 6.7 >6.8
Mud Lake fz. (6.2) (6.3) 6.5 6.5

Double Spr. Flat fz. 6.5 6.6 6.8 6.8

Smith V. flt. 7.0 7.0 7.1 7.0 7.1
Antelope V. fit. 6.7 6.7 6.8 6.8 7.1

E. Antelope V. fz. 6.7 6.7 6.8 6.8

W. Tahoe-D.P. f. 7.1 7.0 7.1 7.1 7.1

L = fault length; D = surface displacement; wc =I\&and Coppersmith (1994); wy = Wesnousky (2008).
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Planning Scenario Earthquakes

Scenario earthquakes have been developed for tjog faalts in Douglas County. Epicenters have
been placed to represent earthquake hazards e@rehtfparts of the county. The epicenters are where
the fault is at a depth of 10 km (~6 mi), a commuatidtion depth for earthquakes in Nevada. A single
background scenario earthquake is considered qutenast of Minden. The HAZUS modeling for this
event was done for a statewide compilation of comitylearthquake scenarios (Price and others,
2009; Seelye and others, in prep.). Maximum magdeitarthquakes are used so these events should
represent the largest earthquakes that can oc@wuglas County. See HAZUS results for the
estimated consequences of these scenario eartlsquake

Scenario Earthquakes for Faults in Douglas County

Earthquake Scenario Epicenter
Fault Magnitude Type Latitude Longitude
GF 7.2 Normal Slip 38.878° -119.753°
ECVFZ 6.8 Normal Slip 39.037° -119.747°
SVF 7.1 Normal Slip 38.875° -119.337°
AVFZ 7.1 Normal Slip 38.667° -119.434°
DSFFZ 6.8 Strike Slip 38.788° -11086
MLFZ 6.5 Strike Slip 38.863° -119.720°
EAVFZ 6.8 Normal Slip 39.713° -119381
WTDPF 7.1 Normal Slip 39.006° -119.986°
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Scenario earthquake epicenters and the acronyms tife faults they represent (see
table 2 for fault names).
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The Probability of an Earthquake in Douglas County

There is a near 50% chance of a damaging earthcpiakig Douglas County within a 50-year
timeframe. Over a 100-year timeframe, a damaginthgaake becomes likely. The chances of having
an earthquake were estimated using three approsaxigam different perspectives on earthquake
probability, make up for incomplete datasets, anldok for variations in probabilities across the
county. The first approach was to use instrumbntatorded earthquakes from the Nevada
Seismological Laboratory catalog and create anroecoe rate-versus-earthquake magnitude
relationship. Then use this relationship to estarthe occurrence rates for the larger magnitudetsve
The second approach was to use web resourcesctBatke U.S. Geological Survey for the 2008
National Seismic Hazard Map to calculate earthquoakbabilities for eight communities for damaging
and potentially damaging earthquakes, and the #pptoach was to use the same USGS web site to
make seismic hazard curves for five communities.

Instrumental Earthquake Occurrence Curve for Douglas County

Earthquakes recorded instrumentally in Douglas @owere used to estimate the occurrence rates and
probabilities of potentially larger, damaging egubkes. The Nevada Seismological Laboratory
earthquake dataset was searched for events in 800@glunty. The search found over 3,700
earthquakes recorded between 1970 and 2010, tkegyenod that the laboratory had local
instrumentation in place. For the earthquake oetwwe rate analysis, events of magnitude 2 andrlarge
that occurred during a 39-year period, 1970 an®2@@re used. The values shown in figure 4 are
cumulative rates of earthquakes of the indicatedmtade or greater. The values are based on the
number of events that have magnitudes within £0f26e indicated magnitude values. A visually fit
line was drawn through the points to show the i@hghip between the magnitude values and to allow
a projection to the higher magnitude values. Figunedicates that the earthquakes of magnituded5 an
greater occur every 11 years on average, earthgudkeagnitude 6 and greater occur every 77 years
on average, and projecting the linear relationshimagnitude 7 and greater yields a once in eveéy 5
years on average.
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Occurrence rates of earthquakes of a given magniugreater for Douglas County, based on events
that occurred from 1970 to 2009. A line was visyétlto the data to illustrate the relationship
between events.

Assuming a Poisson process, the earthquake occerrate can be converted to the probabilities of an
earthquake occurring over a given time period usirg1-&'", where P is the probability, N is the
occurrence rate (events per year), and T is theftame of interest in years. The results for a &éary
timeframe are a 98.9% chance for a magnituslearthquake occurring within Douglas County, a 48%
chance of a magnitudes earthquake occurring, and a 9.5% chance of a itagn 7 earthquake
occurring (table 8). Considering a longer timefrash@00 years yields 99.9% chance of and
earthquake of magnitudés occurring, a 73% chance of a magnitu@esarthquake, and a 18% chance
of a 7 earthquake. Uncertainties in this analysis ineltiee representativeness and completeness of

the earthquake catalog for Douglas County overtiirie period and the assumptions associated with
Poisson processes.
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Probabilities of Earthquakes in Douglas County Bas# on Occurrence Rate Analysis of
Instrumentally Recorded Earthquakes from 1970-2009

Earthquake Occurrence Timeframe
Magnitude  Rate 50 Years 100 Years
5 0.091 events/y 98.9% 99.9%
6 0.013 events/y 48% 73%
7 0.002 events/y 9.5% 18%

Community Earthquake Probabilities and Hazard Curves

Earthquake probabilities and hazard curves werergéed for several communities in Douglas
County. These were made using web applicationslolese by the U.S. Geological Survey for the
2008 National Seismic Hazard Majstp://earthquake.usgs.gov/hazards/

The earthquake probability estimations for sevesahmunities are given in table 9 and figures 5 and
6. These were generated using the welbsifes://geohazards.usgs.gov/eqprob/2009/index. e
probabilities were estimated for a magnitudeearthquake occurring within 50 years and 50 kin (3
mi) to represent the general potential of a dantagarthquake affecting a community. These are the
chances of an event similar to the 2008 Wells gakke or larger occurring. A second set of
probabilities were estimated to represent the adsn€an earthquake occurring that is likely to
damage a community. These are events that willlikave earthquake ground motion that will cause
some Modified Mercalli Intensity VIl level damadgased on historical earthquakes and a quick
examination of ground motion versus distance cymeasonable parameters to use for earthquakes
causing intensity VIl damage are a magnituBeoccurring within 3 km (1.9 mi), a magnitudé
earthquake occurring within 20 km (12 mi), or a magde 7 occurring within 50 km (31 mi). The
probabilities of these events were estimated fad-gear timeframe and are presented in table 9. The
collective probability of these events is the chenof a magnitude 5-5.9 earthquake occurring wighin
km, the chances of a magnitude 6-6.9 earthquakeriieg within 20 km, and the chances of a
magnitude 7 earthquake occurring within 50 km, added together

The similarities in the values in the table aboreraore important than the differences. The chances
for a strong earthquake next to a Douglas Countynconity are around 10% in a 50-year timeframe.
Chances for a nearby magnitude 6 or higher eversing damage are around 30% in 50 years. And
chances for a large regional earthquake are al&dattd 20% in 50 years. As a perspective, there is a
12% chance a magnitude 6 or higher earthquakeoadlir within 50 km (31 mi) of Wells, Nevada
over 50 years. A magnitude 6 occurred on Februayp@08 within 9 km (5 mi) of Wells.

Maps showing the probability of a magnitud&and 7 within 50 years and 50 km (31 mi) are shown
for Nevada in figure 7 and for the Douglas Coumgion in figure 8. These maps clearly show the
higher probabilities for earthquake occurrence @st®rn Nevada and in Douglas County. The
probabilities are similar to the 50 year valuesegiin the table on the next page.
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Probabilities of Potentially Damaging Earthquakes ad Likely Damaging Earthquakes within 50
Years for Douglas County Communities

Potentially Damaging Earthquakes Likely Causing Inensity VII

Community Mag 6/50km Mag 5/3k Mag 6/20km Mag 7/50km
GARDNERVILLE R. 59-62% 14% 28-29% 15-20%
GENOA 59-63% 16% 27-28% 15-20%
GLENBROOK 59-62% 6% 33-34% 15-20%
INDIAN HILLS 61-64% 14% 34-35% 15-21%
JOHNSON LANE 61-64% 12% 31-33% 16-20%
MINDEN 60-63% 12% 29-30% 15-20%
STATELINE 57-61% 21% 26-27% 14-19%
TOPAZ LAKE 52-57% 9% 26-27% 14-18%

All Earthquakes Likely Causing Intensity VII

Community Probability in 50 years
GARDNERVILLE R. 33-40%
GENOA 36-45%
GLENBROOK 39-48%
INDIAN HILLS 40-49%
JOHNSON LANE 36-45%
MINDEN 32-41%
STATELINE 29-38%
TOPAZ LAKE 30-38%
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Probability of having an earthquake in Nevada. Qvémeframe is 50 years the probability was calmd for having a
magnitude 6 or greater (left) or a magnitude 7reater (right) earthquake within 50 km (31 mi) af/goint on the map.
The highest probability of having a M6 earthquake is in the western part of Nevada. Wewehe community of Wells in
northeast Nevada, which has a 12% chance of havmggnitude 6 earthquake, was struck by a magnitude 6 in Feprua
2008. These maps were made courtesy of StephenddaridS Geological Survey.
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Figure 8 Probability of a magnitude6 earthquake (upper map) and a magnitudearthquake (lower map) striking the
Douglas County region within 50 years and withinks® (31 mi) of any location based on the U.S. Ggiglal Survey's
National Seismic Hazard Map data (USGS web apjicatsee text for website).

B-26



I U !

A second approach for examining the potential dantagommunities by earthquakes is to generate
hazard curves for the communities, again usinglaapplication provided by the U.S. Geological
Survey. This application calculates the occurraate of the level of ground motion occurring at a
location, based on the National Seismic Hazard Map
(http://geohazards.usgs.gov/hazardtool/applicgilgm). Dr. John Anderson of the Nevada
Seismological Laboratory kindly made figure 9 usinig application for several Douglas County
communities. The similarity of the curves indicatieat these give a general probability for the ¢gun
and communities. Communities not listed shouldthsecurve for the community closest to them.
Included on this figure are potential Modified Malicintensity values based on those given in Bolt
(1999). Thus, the occurrence rate for when thel lefvground motion, in acceleration, for a parteuul
intensity can be approximated for a given commuciiiyve. Similar to instrumentally recorded
earthquakes, the occurrence rates for a given malgncan be converted to probabilities of occureenc
for a given timeframe.

An example will help understand figure 9. The Hine is the earthquake hazard curve for Minden.
The graph is occurrence rate versus ground actieleraere expressed as a percent of gravity, or “g
The larger the ground acceleration is the strotfgeground motion from an earthquake. Stronger
ground motion is less frequent than weaker grountion and the curve describes this relationship
using occurrence rate, or events per year; incdse the number of times per year a level of
acceleration occurs. If the occurrence rate isriede(1 divided by the occurrence rate), the rasudt
once-in-so-many-years expression of the groundanotntensity VI is a level of ground motion that
begins to crack walls. The central part of intgn¥it ground motion begins at an acceleration 06030
(fig. 7). The curve for Minden indicates a peakugrd acceleration of 0.06 g occurs with an occumenc
rate of 0.05 events per year, or once in 20 yea@verage. Thus, we learn how frequently Minden has
ground motion from earthquakes that can crack wallsce every 20 years on average. The last such
event occurred in 1994, which just happens to loaitab9 years ago. The graph indicates that on
average intensity VIl ground motion occurs in Mind®nce every 77 years, intensity VIII ground
motion occurs once every 233 years, and intenXitground motion occurs once every 588 years.
Note that these statistics are based on averagmuoities. Communities that work towards being
earthquake resilient can experience higher levelgaund motion with less damage than estimated
here. In other words, seismic risk mitigation c#fed these estimates.
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Figure 7 U.S. Geological Survey earthquake hazard cuimeive Douglas County communities. Also shown exrges
of ground motion that can be associated with MeditMercalli Intensity; these values are from B&Rg9). This figure
was prepared by Dr. John A. Anderson of the Nex@alamological Laboratory.
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Table 10
Probabilities of Modified Mercalli Intensity Levels Occurring in Douglas County Communities
Based on the U.S. Geological Survey Hazard Curves

Earthquake 50-Year 100-Year
Intensity Probability Probability
VI 68-78% 90-95%

Wil 39-48% 63-73%

VIII 11-19% 21-35%

IX 2-8% 5-16%
Discussion

Within a 50-year timeframe, Douglas County has % @hance of having a magnitude 5 or larger
earthquake, about a 50% to 60% chance of havinggnitude 6 or larger earthquake, and a 10% to
20% chance of having a magnitude 7 or larger eadke, In terms of damage, over a 50-year
timeframe there is a 39% to 48% chance of haviogm motion levels that would correspond to
Modified Mercalli Intensity VII, or strong enough tdtamage and topple chimneys. Thus, there is a
substantial probability of a potentially damagiragtequake in Douglas County.

The values given in table 10 can also be usedtima&t® the chance that and emergency response to a
damaging earthquake or a major recovery effort melrequired in Douglas County. Assuming that an
emergency response would be mounted for an eakbdbat causes intensity VII or higher damage
and that a major recovery effort for a communitil ise required with intensity VIII or higher damage
the probabilities of these operations can be estithdJsing the probabilities in table 10 and the
assumptions stated, the chances for mounting angemey response to an earthquake in Douglas
County are 39% to 48% and the chances that a meggovery effort will be needed for an earthquake-
damaged community are 11% to 19%.

Earthquake Strong Ground Motion Hazard

Shaking of the ground is the most damaging and spidEd effect from earthquakes. Estimating the
potential earthquake ground motion at a site imaolved process because several factors affest thi
motion including the size of an earthquake, itsagise, whether there is rock or soft sediments tlaad
size and shape of sedimentary basin. Thus, seigistd@and engineers need to have information on a
number of parameters to make site-specific chatiaatens of potential earthquake ground motion.

Peak ground accelerations in percent of gravitydgpedrock are shown in figure 8 give a relative
sense of the strong ground motion potential in DesiGounty. The map is from the National Seismic
Hazard Map project (http://earthquake.usgs.goviusZaroducts/conterminous/2008/maps/) and are
used as earthquake ground motion input for theratenal Building Code. The graph presented in
figure 7 also portrays these peak ground acceterafior several communities in Douglas County and
has a black horizontal line indicating the 2% pimlity of exceedance in 50 years (a once in a 2,500
year event) used in the International Building Cadd figure 8.
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Peak ground acceleration map from the 2008 NatiSea@mic Hazard Map for Nevada and California. Ehedues have a
2% chance of being exceeded within 50 years. Tgledsit peak ground acceleration values in the atatestimated for
Douglas County.

The 2008 National Seismic Hazard Map indicatessbate of the highest ground motion levels in the
state can occur in Douglas County. The specificigdomotions from the next earthquake cannot be
precisely predicted because of the many variablesived that influence ground motion, but the peak
ground accelerations indicated by the figure alrange from ~0.5 g to ~0.9 g, with a 2% chance of
being exceeded in 50 years. Such ground motiossisifaiined for a short period of time, can cause
damage commensurate with Modified Mercalli Inten$y, or levels where significant damage occurs
in buildings that lack earthquake resistance itir thesign and construction.

Peak ground velocity estimates, another measugeooind motion, are 49 cm/s to 140 cm/s, with a 2%
chance of being exceeded in 50 years (2008 Nat®eismic Hazard Map). Ground motion values
tend to mean more to engineers that have to désidpgings to withstand them than the general public
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Earthquake Surface Rupture Hazard

When earthquakes reach magnitude 6.5 +0.3, theraupnds to offset the ground surface (c.f.,
dePolo, 1994). These offsets are known as eartlegaatace or ground rupture. In Douglas County,
evidence for surface rupture hazard includes padthquake ground ruptures and offset landforms
that were created by repeated offset of the graumihce along a fault. Historical surface fractures
were formed aseismically in 1980 along a faultloswest side of Fish Spring Flat (Bell and Helm,
1998) and on the same fault trace, fracturing wggered by the 1994 Double Spring Flat earthquake
(Ramelli and others, 2003).

The potential for ground surface rupture is alond enmediately adjacent to the mapped traces ef lat
Quaternary faults (faults that have moved in tis¢ 180,000 years). This timeframe is longer than in
places like western California, mostly becauset$awithin this timeframe have had major earthquakes
in the Basin and Range Province (dePolo and Slerayi®98). The 1887 magnitude 7.4 Sonoran,
Mexico earthquake, the largest historical normptglip earthquake in the province, occurred along a
fault that hadn’t moved in 100,000 years (Bull &ehrthree, 1988).

In Douglas County there are many late Quaternarly feaces and many fault traces with unknown
activity. Some faults are relatively simple rupgjrsuch as sections of the Genoa fault, and oéners
broad and include many fault traces, such as teeeEaCarson Valley fault zone. Surface rupture

hazard partly depends on the complexity fault sase the multi-trace Eastern Carson Valley fault
zone poses a high surface rupture hazard.

The most straightforward way to mitigate for sugaapture hazard is to avoid building across late
Quaternary faults. In denser housing developmemnesis along faults can be used for alternative
purposes, such as natural green belts, parks,@hdagirses. Backyards can be placed along fawilts t
help protect streets and utilities. Some strucisesh as pipelines, cannot avoid crossing actiuéd.

It is best to engineer and construct these crossmbimit damage from ground offset. For example,
pipeline packed with loose sand on the down-threigie can pull out of the ground without being
broken if vertical offset occurs. The key is to Wnewhere the faults are located, plan wisely fofece
rupture hazard, and encourage the appropriatedatidan design of facilities that must cross faults.

In Douglas County, 1:24,000-scale fault maps ofutibEan areas should be made that identify known
and possible fault traces. Guidelines need to beldped on the best exploratory and mitigation
approaches when development approaches poteritadbrdous faults. Exploration techniques, like
trenching, are used to identify the specific lomasi of fault traces or the non-existence of a faatte.
When faults are recognized early in the planningsghof projects, it is easier to consider low-cost
mitigation measures, such as fault avoidance. fasarupture mitigation strategy for Douglas County
will reduce structural losses and costs of futuigd rupturing.
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Earthquake-Induced Liquefaction Hazard

Liguefaction hazards exist in Carson Valley, altimg shores of South Lake Tahoe, in northern
Antelope Valley, and in several small basins. Ligagon occurs in places where groundwater is
shallow and sediments, classically fine sandsyaweg and unconsolidated. When these types of
saturated sediments are shaken strongly for agefibme, they can consolidate and expel the water
from pore spaces. When pore pressure increaseiyrapid cannot be dissipated, a phenomenon
known as liquefaction occurs. During liquefactitime soil column can behave as a liquid. When this
happens, a sand-water mixture can squirt out ofjtbend, the land surface can flow downhill or
sideways, and the ground may no longer be ablegpat the weight of buildings. Buildings on
liquefied ground can sink and break up. Other ¢$fe€liquefaction are the violent oscillationstthee
potentially damaging to buildings and infrastruetur

A preliminary representation of liquefaction wasistvucted for the 1996 Planning Scenario for a
Western Nevada Earthquake (dePolo and others, $88@n in figure 9). This map was made with
the information available at the time. It is getieesd and does not include southern Douglas County.
For planning and appropriate land use purposesra detailed, county-wide liquefaction analysis is
necessary. Updated detailed geologic mapping anghdwater information can be utilized for a more
detailed map. The 1996 liquefaction map illustrakeshazard.

Figure 9 The southern part of the liquefaction map from Western Nevada Planning Scenario (dePolo andspthe
1996). This generalized map shows potential aréguzfaction in northern Douglas County.
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There were reports of liquefaction in Carson Valleying the June 6, 1887 Carson City earthquake.
The Nevada Tribune reported that, “In the corrallkmg across either way, the ground seems as
though all was hollow underneath, and by drivinqgpée down two or three feet, water flows
immediately to the surface, and wherever a fisgiseen, black sand several inches deep has been
thrown up,” on the Boyd Property. This is a faipiiecise description of liquefaction.Guidelines for
building on lands that are potentially liquefiaBlgould be developed. Then structures can be
constructed with the appropriate resistance torpiateground oscillation and consideration of
potential settlement and/or lateral movement cabgddture liquefaction.

Earthquake-Induced Rock Fall, Landslide, and Snow Aalanche Hazard

Mountain and hill slopes can be subject to seiskyiagaduced rock falls, landslides, and snow
avalanches. Depending on down slope vulnerabilitesie of these hazards can have potentially
disastrous consequences and should be addresskthiing and mitigation. Potential consequences
include rock and earth impact, inundation, anddwi people, homes, buildings, roadways, and other
infrastructure.

Mitigation actions include the definition and chetexization of potential landslides and rock fatis
developed areas and planned expansion areas. iMagsecan be used to characterize the potential
impact of landslides and rock falls. Based on tble possible mitigation actions might include

warning signs with safety instructions and relawatr hardening of facilities. Some situations ban
recognized but not be practically mitigated, susteage landslides or rock falls along roadways. In
critical cases useful planning can still take pladee potential amount of landslide debris, the
equipment required to remove this debris, anddhation of this equipment can be prepared and
would be useful in an earthquake emergency. Snalaaghes are generally covered by contemporary
snow avalanche planning, but emergency plannersespibnders should keep this potential hazard in
mind during wintertime disasters.

Earthquake Lake Tsunami and Lake Seiche Hazard

Earthquake-induced waves are possible immediabdilywing a large earthquake along the shores of
Lake Tahoe and Topaz Lake. The West Tahoe-DollartRPault has a large underwater section and an
earthquake along the fault could down-drop therflfd_ake Tahoe within a matter of seconds. The
column of water above this offset would be droppedading to an uneven water surface and a wave
flowing towards the down-dropped side. This waveldonove across the lake and run up on
shorelines. In coves, the water would potentialycbncentrated and have a higher run up. Lake
tsunamis can be generated by fault offsets ofake bottom, by large landslides into a lake, dufai

of submerged shelves of sediment. Tsunamis in Takee from different fault scenarios were
modeled by Ichinose and others (2000), but runisiawces were not generated by that study.

A seiche is an oscillatory wave set up in a cldsedy of water. Seiches can form from lake tsunamis
or they can be induced by seismic waves from eadkegs that are farther away.

B-33



A !

A lake tsunami and seiche occurred following thBAM7.3 Hebgen Lake, Montana earthquake.
Hebgen Lake is located along the hanging wall efftult that generated the earthquake. The initial
“surge” of water in Hebgen Lake overtopped the Heblgake Dam by about a foot of water (30
cm)(Myers and Hamilton, 1964). Oscillatory wavesi¢he) continued for at least 12 hours and had a
period of about 15 minutes (Myers and Hamilton,2)98 he dam was overtopped three to four times.
The tsunami was the initial surge of water waslake surface trying to equilibrate after being
deformed. The seiche was the waves set up in kiee &milar tsunami and seiche are expected in
Lake Tahoe and Topaz Lake. A tsunami in Owens Ligitlewing the 1872 Owens Valley, California
earthquake (Smoot and others, 2000) and there wassible seiche in Mono Lake, California from
the 1932 Cedar Mountain, Nevada earthquake (Reraiky Gazette, 12/23/1932).

The potential run-up distance from tsunamis anch&s needs to be modeled and mapped. Based on
the potential severity of these waves, signs cangdialled that indicate potential inundation and
evacuation areas, routes to safe elevations asnatmn and a warning for citizens and visitors. An
alternative to high ground is to create vertica@ation structures closer to the shoreline, that c
withstand a tsunami or seiche wave. These can cariyrbe dual usage structures and blend into the
landscape.

Vulnerabilities, Consequences, and Potential Lossé®m Earthquakes in Douglas
County

Earthquake losses and damage

Strong earthquake shaking and ground offsets cortyndamage buildings and other structures,
especially those that lack seismic resistance we Baismic vulnerabilities. Buildings built befdre
1970s may not be designed to resist seismic shaWihgther they have lateral strength, are tied
together as a unit, or are anchored to their fotiowlas highly variable. Another consideration for
earthquake risk is the type of building construttised. Different types of buildings have different
chances for successfully surviving earthquakesyéid 0. Buildings that are designed and constructed
in compliance with the building codes have a gdoahce of protecting the occupants, called life
safety protection. It is important to note thatretieough life safety is achieved, there can be
considerable damage to a structure that experiestcmsy earthquake ground motion. Considerations
beyond the building code are needed for structiarésive limited damage from earthquakes or to
continue to be operational through earthquakeso§ihg the level of damage or to maintain
operational capability of a building after an egtthke is called performance-based earthquake
engineering.
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Figure 10 Loss percent of different building types versusdified Mercalli Intensity. From National Researcbu@cil
(1989).

In addition to adopting and enforcing building cegdeommunities should assess the seismic
vulnerability of existing buildings and structurasd systematically mitigate structures with thenleigf
earthquake risk. A useful tool for building assessta is the Rapid Visual Screening of Buildings for
Potential Seismic Hazards (FEMA 154tp://www.fema.gov/library/viewRecord.do?id=355®%his
procedure is a rapid review of the sides of a bmgdranking on a number of construction questions,
and a picture and/or sketch. The result is noaggrbut it gives a well-founded ranking of whether
building is vulnerable to earthquakes and it camiekate some buildings from hazardous categories.
To attain a final judgment on a building’s constromg, the building plans need to be reviewed and/or
the building needs to be explored, and the consbrutype and seismic vulnerability need to be
assessed by an engineer. The short list providedebsapid visual inspection reduces the number of
buildings that need this final seismic vulnerapilissessment. These assessments are not made lightl
because of their importance and the potential apreseces to building owners in cost and potential
disruption if seismic mitigation is deemed necegs@td unreinforced masonry buildings are some of
the most dangerous during earthquakes, but othkelinmyitypes have seismic vulnerabilities as well,
such as non-ductile concrete, pre-1980s conctetgpticonstruction, and soft-story constructiond€l
residential units and mobile homes are also vubier@ earthquakes because they may not be tied to
their foundations and can fall off during strongking, sometimes totally destroying the home.

Fortunately, building codes have been adopted inglxs County at least since 1983 and many
facilities are relatively new and were built to $eecode standards. Today, the 2006 International
Building Code and 2006 Residential Code have bdeptad by Douglas County and are administered
in an above-the-code fashion. The details of canstmn practice should be reviewed but this history
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of code adoption should result in many buildingd &tilities in Douglas County having some seismic
resistance.

Another important seismic risk that communitiesidd@ddress is nonstructural earthquake hazards.
Nonstructural hazards include building infrastruetand the contents people place in buildings.
Nonstructural hazards are important to addressuseddey account for many injuries during
earthquakes and can comprise a major percentafje etonomic loss created by earthquakes.
Nonstructural hazards posed by building contemscoanmonly be mitigated by building occupants or
owners. Safety can be gained by relocating or s&gualangerous items in areas that are occupied by
people, such as bedrooms and work areas. It isriaqdo have safe places in each room that is
occupied to protect yourself from falling objedts some cases, a safety spot will have to be aleate
simply identify existing safety spots so you catoauatically take cover if you feel shaking.

Two tools were used to gain a perspective on thenial earthquake risk in Douglas County, HAZUS
modeling and a preliminary estimation on the nundfgrossible unreinforced masonry buildings in
the county.

HAZUS Modeling of Scenario Earthquakes

Earthquake scenario modeling allows us to estitfetdevels of earthquake damage. Scenarios
illustrate the widespread, complex, and interdepandffects that can occur during earthquakes. The
specific details of any given earthquake cannqgtreeisely predicted. The ground motion from each
earthquake is unique. Toppozada and others (18&8) this kind of assessment to predicting with
certainty whether a person who is driving underitii@ence of alcohol will have an accident or not.
This kind of prediction isn’t possible, but one @&y with certainty that the probability of haviag
accident is significantly higher. Based on pastheprakes, some building types, such as unreinforced
masonry buildings, have a higher chance of beimgadged during earthquakes. Earthquake damage
assessments, such as HAZUS, take these chancesn#ioleration when modeling the potential
damage from earthquakes. They are approximatians,dry useful approximations.

The FEMA earthquake modeling program HAZUS was usadodel eight scenario earthquakes. One
background earthquake located just north of Minaiesh the major faults in Douglas County were used
as earthquake sources. The HAZUS earthquake pragrarstandardized loss estimation program
accepted by FEMA and used during earthquake emeiegehy Nevada as a disaster assessment tool.
The recent version of HAZUS has been underestimatamage costs for some Nevada communities,
but this version was utilized for this study becaatls loss values generated seem reasonable Ifslight
upgraded estimates may be available for the fieedion of this report). The HAZUS results are
summarized in table 11 and figure 11.
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Table 11
Estimated Costs of Earthquakes Occurring along thélajor Late Quaternary Faults in Douglas
County — HAZUS MH Computer Modeling

Earthquake Building Transportation Utility Total
Fault Magnitude Damage Damage Damage Cost*
E. Carson V.f M6.8 $741M $12M $21M $774M
Genoa f M7.2 $423M $7.6M $19M $450M
Double Spring F. f M6.8 $314M $7.2M $12M $333M
Mud Lake f M6.5 $216M $5.7M $7M $229M
W. Tahoe-D.P. f M7.1 $195M $4.8M $7™M $207M
Antelope V. f M7.1 $140M $3.5M $13M $157M
Smith V. f M7.1 $127M $5M $25M $157M
E. Antelope V. f M6.8 $70M $2.7M $6M $79M

*costs for Nevada only
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Figure 11 Earthquake planning scenarios run for majortéainl Douglas County and a background earthquadtenjrth
of Minden. The scenario epicenters are indicateteldydots and labels show the magnitude of thégaake and the
HAZUS estimated dollar loss. The scenario earthgsake listed in table 7.

The HAZUS results indicate that earthquakes of ntada 6.5 to 7.2 within Carson Valley will
potentially costs and losses from $207 million 7@4 million dollars to Nevada. Earthquakes of
magnitude 6.8 to 7.1 on the outer parts of the tyogive cost estimates of $79 million to $207 roifii
These losses are general approximations and asedeoed to be within a factor of 10 of the actual
values that could occur from an earthquake. Fomgka, a real earthquake in a location with an
estimate of $207 million (rounded to $210 millioopuld cost between $21 million and $2.1 billion.
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Nevertheless, the loss estimates indicate eartleguakich could occur within the county would have
a devastating effect if Douglas County was unpregar

Table 12 Preliminary HAZUS Results for the 2013 tatewide Survey (Seelye and
others, in prep.)
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The preliminary results for Minden are from an fireparation” statewide community HAZUS
earthquake assessment (Seelye and others, in prepare shown in Table 12. This table gives sévera
perspectives of HAZUS results. It shows the imgdctifferent magnitude earthquakes in the same
location. It also shows a breakout of the coshefa@arthquakes for Douglas County, all Nevada
Counties, and Nevada and California together. Tdbke also illustrates that large earthquakes &ffec
multiple jurisdictions and multiple states.

Table 12 indicates that the smaller events, madaifuto 6 cause mostly local effects, and magnitude
6.5 and greater events begin to substantially affexas outside the county. Magnitude 5 to 6 events
have estimated costs to Douglas County of $9 miliind $74 million, respectively. A magnitude 6.5
in this position could cause $170 million damag®taglas County, $330 million to Nevada counties,
and $360 million when California is also includd@dhis would be a major regional event. A magnitude
7 earthquake in this location could cause $230aniklollars damage to Douglas County and $770
million dollars outside of Douglas County. Thuseewhough the earthquake originated in Douglas
County, most of the damage is to the higher pojmriatenters in the region. In such an event, Daugla
County may have access to less mutual-aid helpukaal because the damage is so widespread and
the regional demand for mutual aid would be extigrnigh.

Unreinforced Masonry Buildings
Unreinforced masonry buildings (URM) are amongrtiast dangerous buildings to be in or around
during an earthquake. URMs are associated withdbkfe and extensive property damage, from
moderate or larger earthquakes. When the 2008 oaigné earthquake struck, there were 19 URMs
or partial URMs in Wells, Nevada. All these builgsmhad cracking and minor damage, and 12 of them
(63%) had major damage following the earthquak®¢tie 2011). Earthquake damage to URMs from
earthquakes includes parapet failures, collapsearfs, ceilings, and walls, and the partial oatot
collapse of buildings. Bricks and other debris &tbund buildings and can cause injuries to bystend
and occupants trying to escape the building. Theinforced nature of these structures allows them t
break apart and lose cohesion when stressed thgeake waves. Many unreinforced buildings were
built in the late 1800s and early 1900s. The maxi@s poor and has weakened with time. Today this
older mortar is commonly disintegrated or erodedyentirely if not maintained, making these
buildings even more susceptible to damage. In gastke country
such as Nevada, it is also common for older eaekeulamage not to
be completely repaired if the building hasn’t cpfiad and many
buildings are in a weakened state from prior shaakin

Knowing the number and locations of URMs is thetfstep towards
understanding the magnitude of this hazard in terhtgpe and usage
of buildings, potential economic losses, and f@idaprioritized
emergency response and damage assessments. Aaie}im
statewide assessment was made based on a set@dgoia and
extracting potential URMs from county assessorta @ad the
Nevada Public Works (Price and others, 2012). Tindyscollected
information on buildings that were built before #9%hd were
constructed of brick, stone, or block masonry. €dnd others (2012)
caution that there are errors in the database, asiohissing
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URMSs that were not recorded, were incorrectly rdedr or are on Federal or Native American land
and buildings that have had their vulnerabilityesdd by seismic retrofit or have been removed.ePric
and others (2012) concluded there were poten2a|$97 URMSs in Nevada, 7,354 buildings are
residential and 16,243 buildings are commercigudlic. In Douglas County, Price and others (2012)
counted up 408 potential URMs, 294 residential Atdl commercial or public buildings. URM homes
are of particular concern because of the long caeoptimes, but homeowners rarely consider seismic
rehabilitation because of cost. Commercial andipulildings may have ornamentation, such as
parapets and crowning bond beams, that are fdilazgrds around URMs even if the building doesn’t
collapse during an event. The next step is to confield inspections to create a complete list of
potential URMs for future detailed evaluation.

Figure 12 Unreinforced masonry residence. The home ig boien inhomogeneous rubble-rock foundation kislyi not
tied to the foundation, is made of ridged, unyieddbrick that will break with strong earthquakecies, and has a topple
hazard, the tall chimney. Possible secondary hazaoiude gas leaks and fire if the gas meter seb@re damaged or
further damaged by aftershocks. Shelter wouldYikel required for the residents following a majartequake.
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The unreinforced masonry building hazard is a \dffyjcult engineering and social problem. These
buildings commonly have a significant historicalueaand there is a strong desire to maintain their
original appearance. If their seismic weaknes®icaonsidered, they could kill many people and be
lost entirely from an event. The monetary resourseged to rehabilitate URMs are difficult to find
and usually are obtained on a building-by-builduagis, which is significant but slow progress.

Figure 14

Locations of the possible unreinforced masonrydingjs identified by Price and others (2012) in DasdgCounty.
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Figure 15 General locations of the unreinforced masoniidmgs along the Highway 395 urban corridor in Maden
and Gardnerville area. Many of these buildingsgaioeiped in clusters. Emergency responders shouthiaee of these
areas.
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Earthquakes and Douglas County Citizens

Earthquakes are a personal concern as well as bajogernmental concern. How an individual
survives an earthquake is largely a function ofab#ity of an individual to react safely to an
earthquake and the preparedness and mitigatiorntiney done. Every person in Douglas County
should know how to drop, cover, and hold when athgaake occurs and where the safest place to
take cover from falling objects is (safety spofs)is would dramatically decrease the amount of
injuries and possibly even deaths that occur frieennext earthquake in Douglas County.

In the 2012 Great Nevada ShakeOut, 3,863 peophedigp for the annual exercise from Douglas
County, or just fewer than 6% of the population.d¥lof these, 3,751 people, were from the schools in
Douglas County. Seventy-five people signed up fiative American tribes, 25 people signed up as
families, and 12 people signed up from local goment. Signing up for and participating in the
ShakeOut reinforces the earthquake hazard in fiblawing a damaging earthquake and is designed to
engage the participant and offer useful informabarhow to get prepared for earthquakes. This i wh
an important action for Douglas County is to inseethe participation in the annual Great Nevada
ShakeOut, which is usually held in October. This deamatically increase the ability of the county’s
citizens to respond to an earthquake and can geregreater awareness and support by the public fo
community projects that reduce earthquake risk.

Most people do not fully appreciate the threat gdsgearthquakes. This is due to the less frequent
occurrence of compared with other hazards. Althdagh frequent earthquakes are desirable, they stil
occur from time to time and people are quickly hiedlwhen earthquakes strike. People realize why it
is so important to prepare for these potentiallgdig events. The key is to take the earthquakeathoe
heart, always know how to react safely when arhgagke occurs wherever you are, prepare for
earthquakes by making rooms safer by eliminatingstractural hazards, and keep earthquakes in
mind when making changes to buildings. The go#d survive future strong Douglas County
earthquakes with few or no injuries and a minimdraanomic loss.

Douglas County Earthquake Mitigation Goals and Acton Items

The overarching objective of these mitigation g@aldd actions is to make Douglas County an
earthquake resilient county that can experiencingaakes with no loss of life, minimal property
damage, and that can rapidly and fully recover femarthquakes. It is incomplete to separate out
mitigation, preparedness, and policy issues asdaheynextricably intertwined to produce effective
earthquake mitigation; therefore all three areuded in these goals. Because of the importandaof t
opportunity to address the earthquake hazards o§lae County, these goals and actions go beyond
the five-year operational life of the mitigatiorapl Several of these action items have been estract
or combined for the 2013 mitigation plan.

Goal 1: Adopt and Enforce Current Building Codes aml their Seismic Provisions

Action Item 1: Adopt and enforce the current International BuigdCode and its seismic
provisions for new buildings, facilities, and canstion in Douglas County. [POLICY]

Action Item 2: Encourage the incorporation of earthquake resistém mobile home
installation guidelines. This will help to avoiderturning, foundation displacement, and the
compromise of utilities including water, sewer, gasd electric [POLICY]
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Action Item 3: Evaluate the impact of different site velocitysdas to input values for construction in
Douglas County. If significant, create earthquakaking site class maps of the urban be accomplished
using Refraction Microtremor measurement of shallpaund velocity measurements and/or velocity-
calibrated geologic mapping, and/or slope mappiing. site velocity maps can be used as input for the
seismic provisions of the International Buildingd@o giving more earthquake resistance to buildings
in areas that are prone to shake more, such ansolmated sediments. [PROJECT]

Goal 2: Assess Earthquake Vulnerabilities of Existig Buildings and Create
Strategies to Reduce Earthquake Risks from these Bdings

Action Item 1: Assess the seismic vulnerability of emergencylitaes, hospitals, fire and
sheriff offices, and lifeline utilities, includintipe local airport. Recommend any needed actions to
reduce seismic vulnerabilities for these facilitieleally emergency facilities should survive amd b
operational following a strong earthquake. [PROJECT

Action Item 2: Assess the seismic vulnerability and potentialstuctural hazards of schools,
county buildings and facilities, high-occupancyl8ings, and historical buildings. In addition to
having a critical population, schools and publicilites are commonly used as shelters following an
earthquake disaster. [PROJECT)]

Action Item 3: Promote the proper anchoring of homes and buildioglseir foundations,
especially structures that were built prior to #t®ption of anchorage practices in the buildingecod
[POLICY - SMALL PROJECTS]

Action Item 4: Assess the number of buildings and facilities t#ratvulnerable to earthquakes
and can cause casualties, injuries, or large prppeEsses. The most vulnerable buildings include
unreinforced masonry buildings and non-ductile cetecbuildings. Examine the buildings identified in
NBMG Report 54 (http://www.nbmg.unr.edu/dox/r54.dkp://www.nbmg.unr.edu/dox/r54.pdf) as
possible unreinforced masonry buildings to furtldentify their building type, and potentially veribr
refute their questioned hazardous nature. In addit the most vulnerable buildings, other types of
construction and construction practices that canubreerable should be reviewed, including pre-1950
wood-frame houses (may not be tied to their founda}, tilt-up concrete buildings (may have
inadequate ties between the walls and the floadsr@of), soft-story construction (may lack enough
lateral resistance for earthquakes). A tool thaukhbe used in this survey is the Rapid Visual
Screening of Buildings for Potential Seismic Hazaf@EMA 154,
http://www.fema.gov/library/viewRecord.do?id=355Bptential economic losses should be estimated
to give a perspective of the impact of potentidalding damage and for benefit cost analyses of
seismic rehabilitation. Create a list ranking palalind non-public buildings and facilities by earthke
risk, so the highest risk structures can be easdggnized. [PROJECT]

Action Item 5: Compile strategies or techniques for the seisehabilitation of public
buildings and estimate the mitigation costs. Sgriatecan include sequencing rehabilitation with
maintenance to help lower costs and impact, devgigpossible funding sources and partnerships, and
potential incentives for the seismic rehabilitatadrprivate buildings with high occupancy levels.
[PROJECT — POLICY]

Action Item 6: Seismically rehabilitate the highest earthquakk public building in Douglas
County and continue to rehabilitate the next higpesrity buildings until all buildings, new andd
are seismically resistant. This would be done progect-by-project basis. [PROJECTS]
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Goal 3: Reduce Content and Nonstructural Hazards iHomes, Businesses, and
Public Buildings

Action Item 1: Create an awareness and motivation campaign iglas@ounty to reduce
building content and nonstructural hazards, sontbefargest causes of earthquake injuries and.cost
Use the county website, the Nevada ShakeOut agtasitd public gatherings, such as the county fair,
to promote and reinforce the nonstructural eartkesafety message. Encourage hardware stores to
stock mitigation supplies for securing contentsldHbow to” workshops to promote simple mitigation
projects. Making sure water heaters are propedyreel for shaking is an excellent place to start.
[POLICY - SMALL PROJECTS]

Action Item 2: Encourage assistance to folks who might not be tabtio nonstructural
mitigation themselves. Possible programs includghters-helping-neighbors, community mitigation
volunteers, or possibly Community Emergency Respdream (CERT) activities. [POLICY]

Action Item 3: Promote an awareness campaign and mitigationitgdibvproperly secure
nonstructural items that are of an engineeringneatuch as overhead light fixtures. Awards that
effectively advertise the safety of buildings thate been mitigated can be given out as an inaentiv
[POLICY - SMALL PROJECTS]

Goal 4: Encourage the Purchase of Earthquake Insurace

Action Item 1: Encourage the purchase of earthquake insurarm®/gy vulnerable buildings
and to protect major assets from earthquake losspegially in areas with specific identified halzar
such stronger shaking areas, liquefaction areasaagas of potential lake tsunami/seiche inundation
Earthquake insurance has to be specifically puszhasd is not part of general insurance packages.
Consequently, most homes and private buildingsandlas County currently do not have earthquake
insurance. Add information and web links to infotroa and insurance carriers that offer earthquake
insurance. Assure important public facilities aaerging appropriate earthquake insurance. [POLICY]

Goal 5: Provide Leadership Encouraging Earthquake Reparedness and Mitigation
Activities at All Levels in the County

Action Item 1: Create an earthquake hazard web sub-site for Beugpunty that includes
information on earthquakes, earthquake preparedseissnic mitigation, and many helpful internet
links. Specific information and guidance for indivals, neighborhoods, businesses, and communities
should be included, as well as clear and convinoiegsages of the earthquake hazard potential of
Douglas County to reinforce the this hazard todasis and newcomers. All county residents should
know what to do during an earthquake and assistyfafriends, customers, and visitors in the
aftermath of an event. [POLICY - PROJECT]

Action Item 2: Advertise, participate, and use as a motivatioehicle the Nevada ShakeOut
exercise, setting high goals for participation witie supporting strategies to make this work. For
example, Douglas County can become the first coumtiye state to have a 50% participation rate.
Encourage County Commissioners and the County Martagact as public champions for the
ShakeOut. [POLICY — SMALL PROJECTS]
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Action Item 3: Encourage and support communities and generabwepnent districts to
become prepared for earthquakes, mitigate potesdidhquake risks that are unacceptable, and to
develop mitigation champions.

Goal 6: Encourage and Plan for Appropriate Land Usdo Minimize Earthquake
Damage and Losses

Action Item 1: Create earthquake and fault hazard maps at aaichi24,000 for the Douglas
County, including an earthquake fault trace majwecommended set-back zones or other mitigation
alternatives, a potential earthquake liquefactianand map, a landslide hazard map with possible run
out areas, and a lake tsunami/seiche inundationfanape Late Tahoe and Topaz Lake shorelines
with potential water run-up areas and water heightgse should be readily available to the pubtic o
the county website. [PROJECTS]

Action Item 2: Avoid construction over late Quaternary fault zari@evelop a strategy to
avoid building structures for human occupancy aigtidvalue structures across late Quaternary fault
traces. For example, fault traces could be identifind a set-back zone of 50 to 60 feet eithercfide
late Quaternary fault trace could be used as guigel Important structures that must cross faults
should characterize and mitigate potential surfaptures. [PROJECT — POLICY]

Action Item 3: Establish guidelines for appropriate design antstraction in areas of
potential liquefaction, landslides, and lake tsuits@iche run-up areas. Develop seismic guidelioes f
construction of buildings and other structures siheth damage from liquefaction is acceptable artd no
life threatening. Develop guidelines for avoidané@otential damage areas from seismically induced
landslides and landslide run-out areas in and areommunities and areas of habitation or structures
Create guidelines for lake tsunami/seiche run-gasrincluding signage for how people should
respond to an earthquake in potential tsunami/saiimdation areas. [PROJECT - POLICY]

Action Item 4: Study the paleoearthquake history of local earkgfaults to better
characterize the potential magnitude and occurrehearthquakes in Douglas County. These studies
are scientifically detailed and are expensive, éaderal grants are usually used in Nevada to help
support them. A monetary match is usually requicedhese grants and the development of local
funds to use as match would encourage paleosegtndes in Douglas County. [PROJECTS]

Goal 7: Plan for a Successful Earthquake Disasterrgergency Response and
Recovery

Action Item 1: Prepare a detailed Earthquake Disaster Planniage®io for the county, so that
consequences, inter-related incidents, and compogriements can be recognized and anticipated.
Planning scenarios can be used to enhance emergeEpnnse and recovery plans and as a tool to help
officials and the public visualize the earthqudikeat. This visualization aids in evaluating and
engaging in effective mitigation. [PROJECT]

Action Item 2: Create a semi-detailed recovery plan to restaduhction and quality of life
in the county within three years or less followetarge earthquake disaster. Successful recoveries
have a distinct time variable and recovery is hatde@chieve if it is unorganized and goes slowlye
recovery phase of a disaster is also an opporttmigngage in mitigation and there is potentiabiing
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for mitigation projects. Recovery needs to begimiediately following the emergency response and
needs clear strategies that can be engaged immlgdiathelp protect businesses, community function,
and individuals. A good recovery plan will facili¢gethese activities. [PROJECT]

Table 13 Suggested Prioritization of Actions for Brthquake Resiliency
Rank Goal & Action Title Benefit

1 G5A1/G5A2/G3A1/G4A1  Public Awareness Campaignuoedeq injuries

2 G2Al1 Emergency facility assessment emerg respo

3 G2A2 School and county bldg. assess safetyeéhd

4 G1A2 Mobile home guidelines reduce eq losses
5 G2A3 Encour foundation anchoring reduce egdss

6 G2A4 Eq risk bldg assess assess vulnera
7 G7A1 Eq disast Scenario motivation & vuln
8 G2A5 Seis rehab tech strategy costs decisian t

9 Gb5A3 Encour support comm GIDs reduce eq risk

10 G1A3 Site velocity eval & map IB code tool

11 G3A3 Engineering nonstructural mitreduceisk r

12 G2A6 Rehab highest risk bldgs. reduce dq ris

13 G7A2 Eq recovery plan facilitate recov
14 G6A1 Seismic hazard maps plan reduce risk

15 G6A2 Eq fault avoidance reduce eq risk

16 G6A4 Paleoseismic studies eq hazard charac
17 G6A3 Other eq haz mitigation reduce eq risk
18 G3A2 Assist w/bldg. content mitigation ingeaq safety
19 G1Al Adopt IBC — in progress reduce eq risk
Conclusions

Douglas County has a high level of earthquake liaZartunately there has been an investment in the
county in terms of strong building codes and ear#tkg insurance that will likely have a more-than-
one-time benefit. Douglas County is poised to bezam earthquake resilient county, but there are
many actions that still need to be taken. New cansbn benefits has earthquake resistance, but the
strength of older important buildings needs torbeestigated and seismic weaknesses need mitigated
over time. Perhaps the most important and timecg¥ie action that can be taken is a wholesale
education of Douglas County citizens on how to read protect themselves when an earthquake with
strong shaking occurs. The proper response tordmge@ake can literally save people’s lives. When th
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next damaging earthquake occurs in Douglas Countgir{ywhere for that matter), we want people to
emerge unharmed. This requires the proper reattdian earthquake and some thought and action on
securing seismically threatening contents in rooYigl want to protect yourself, loved ones, friends,
employees, and customers from falling objects.

The effective influence of action in people ocowteen there is a clear statement of the hazard and
possible solutions, encouraging leadership, supplogere possible, and an empowerment and
motivation of the citizenry to prepare. Regulatiamsl laws should be used sparingly, but the citizen
needs to understand the view of collective lossifeocounty or state level. Some damage from strong
earthquakes is inevitable, but wholesale loss dflimgs can literally terminate a community. Thus,
some regulations, such as buildings codes, aresdgedelp protect communities from catastrophic
losses. In an area with a high earthquake hazaedetare wise investments for all, and have been a
wise investment in Douglas County.
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Appendix
Modified Mercalli Intensity Levels and Descriptions

Intensity | Not Felt

Not felt except by a few people under especialypfable circumstances.
Intensity Il Scarcely Felt

Felt only by a few people at rest, especiallyh@ tipper floors of buildings.
Intensity Il Weak Shaking

Felt quite noticeably indoors, especially on tpeer floors of buildings, but many
people do not recognize it as an earthquake. Hgrahjects swing.

Intensity 1V Moderate, Widely Observed Shaking

During the day, felt indoors by many, outdoordday. At night some awakened,
especially light sleepers. Dishes, windows, dogstudbed; walls make creaking sound.

Intensity V Strong Shaking

Felt by nearly everybody indoors, felt by manydmdars, awakened many if not most.
Frightened a few people. Some dishes and windowaksebr Overturned vases or small unstable
objects.

Intensity VI Slightly Damaging Shaking

Felt by all, many frightened and run outdoors. 8@tarm among individuals.
Awakened all. People move about unsteadily duttegetvent. Damage slight in poorly built
buildings. Small amounts of fallen plaster, crackéster, broken dishes and glassware in
considerable quantities, also some broken wind&lspf knickknacks, books, pictures, some
heavy furniture moved and overturned.

Intensity VII Moderately Damaging Shaking

Frightened all, general alarm, all run outdooosns or many find it difficult to stand.
Waves in ponds, lakes, running water, water tufitwoh being stirred up. Suspended objects
made to quiver. Some rock falls. Damage considenaigboorly built or weak buildings, adobe
buildings, unreinforced masonry buildings, old walind spires. Chimneys cracked to a
considerable extent. Fall of plaster in large ant®udumerous windows broken. Loosened
brickwork and tiles shaken down. Fall of cornidascks and stones dislodged. Damage
considerable to concrete irrigation ditches.

Intensity VIII Heavily Damaging Shaking

General fright, alarm approaches panic. Treekeshatrongly, branches and trunks
broken off. Liquefaction occurs locally accompanisdejected sand or mud in small amounts.
Changes in levels and temperatures of springs. Maalyfalls and landslides. Damage slight in
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well-built structures designed with earthquakestasice, considerable in ordinary substantial
buildings, weak structures partially collapsedkeat; and tumbled down. Fall of walls.

Seriously cracked and broken stone walls. Twistialyof chimneys, columns, monuments, factory
stacks, and towers. Very heavy furniture moved pmususly or overturned.

Intensity 1X Destructive Shaking

General panic. Conspicuous cracked ground. Damaggderable in specifically
designed structures, great in substantial masautgibgs with some collapse. Buildings
wholly shifted off foundations. Well-designed frasteuctures thrown out-of-plumb and
racked. Reservoirs damaged and underground pipesoaretimes broken.

Intensity X Very Destructive Shaking and Ground Displacement

Cracked ground, especially when loose and weallebfissures along canal and stream
banks. Landslides considerable along stream bartkstaep cliffs. Changed levels in many
water wells. Water thrown on the banks of canalse$, and rivers. Some well-built structures
destroyed. Most masonry structures destroyed algtigtheir foundations. Rails bent slightly.
Serious damage to dams, dikes, and embankments.

Intensity XI Devastating Shaking and Ground Displacement

Widespread ground disturbance, broad fissure) seumps, and land slips in soft, wet,
ground. Ejection of large amounts of water changéld sand and mud. Few, if any masonry
structures remain standing. Severe damage to wamakefl structures. Great damage to dams,
dikes, and embankments. Bridges destroyed by wrgaki support piers or pillars. Rails bent
greatly. Underground pipes completely out of sexvic

Intensity XII Complete Devastation from Shaking and Ground Dislacement

Damage total. Waves seen on ground surface. Glijgown up in the air. Ground
greatly disturbed. Waterways blocked by landslidlesge rock masses loose. Fault
displacement of surface with notable horizontal eadical displacements.
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A wildland fire is a type of fire that spreads tagh consumption of vegetation. It often begins
unnoticed, spreads quickly, and is usually signbdense smoke that may be visible from miles
around. Wildland fires can be caused by humaniéies (such as arson or campfires) or by natural
events such as lightning. Wildland fires often adauorests or other areas with sufficient vegetat

to sustain combustion and rapid fire spread. Vagetation can occur adjacent to the communiti suc
as in a classic interface condition, throughoutak®munity such as in an intermix configuratioroar
large open space within the interior of a communltpwever in all cases the wildland fire burns
natural vegetation and rapidly spreads and threatemmunities and infrastructure.

The following three factors contribute significantd wildland fire behavior and can be used to
identify wildland fire hazard areas.

Topography: As slope increases, the rate of wildland fire agricreases. South-facing slopes
are also subject to more solar radiation, makiegnlrier and thereby intensifying wildland

fire behavior. However, ridge tops may mark thd ehwildland fire spread, since fire spreads
more slowly or may even be unable to spread dowmithin Douglas County, there are
areas, especially those along the Sierra Frontiwinezjuently experience fire behavior that is
not consistent with normal slope effects, in thexsas; fire may make extremely rapid and
prolonged downbhill runs.

Fuel: The type and condition of vegetation plays aificant role in the occurrence and spread
of wildland fires. Certain types of plants are msusceptible to burning or will burn with
greater intensity. Dense or overgrown vegetatianeiases the amount of combustible material
available to fuel the fire (referred to as the tfload”). The ratio of living to dead plant matter
is also important. The risk of fire increases gigantly during periods of prolonged drought,
as the moisture content of both living and deadtpiaatter decreases. The fuel’s continuity,
both horizontally and vertically, is also an img@ort factor.

Weather: The most variable factor affecting wildland fireHavior is weather. Temperature,
humidity, wind, and lightning can affect chancesifmition and spread of fire. Extreme
weather, such as high temperatures and low humihty lead to extreme wildland fire

activity. By contrast, cooling and higher humiddfgen signals reduced wildland fire
occurrence and easier containment. In Northern teettaere is a history of large fires that burn
in relatively cool conditions as the winds fromagproaching storm systems cause fires to
spread rapidly. Some of the most damaging andychstk in Nevada history have occurred
during these types of weather conditions.

The frequency and severity of wildland fires alepends upon other hazards, such as lightning,
drought, and infestations. If not promptly suppeessvildland fires may grow into an emergency or
disaster. Even small fires can threaten lives asdurces and destroy structures and infrastrudture.
Douglas County wildland fire can have significampict on agricultural infrastructure such as fences
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or irrigation ditches. Wildland fire events may u@ég emergency watering/feeding, evacuation, and
shelter of livestock.

The indirect effects of wildland fires can be catgshic. In addition to stripping the land of veafain
and destroying forest resources, large, intenss ian harm the soil, waterways, and the land.itsel
Soil exposed to intense heat may become hydroplasigigprone to erosion, mud slides or mass
wasting. Exposed soils erode quickly and enharitzisn of rivers and streams, thereby increasing
flood potential, harming aquatic life, and degradiater quality. Agricultural infrastructure such a
irrigation ditches, stock ponds or canals can beconpaired by siltation and erosion.

7- -1 8

Douglas County Nevada is located in the Great Basithe eastern slopes of the Sierra Nevada.
Douglas County has several biotic zones which deter wildland fuel types including:

Mixed conifer forests surrounding the Lake TahosiBand in major drainages in the Sierra Nevada,
Sub-alpine mixed conifer forests at the higher &liews of the Sierra Nevada,

Sagebrush communities in the lower elevations @iGarson Valley and of the valleys in the eastern
portions of the county, and

Pinion juniper plant communities particularly iretRine Nut Mountains and at the mid elevations of
the Sierra Nevada.

Each of these biotic zones will produce vegetati@t can support large damaging fires that may
threaten life and property. The multitude of ftygles creates a difficulty in informing the comrityn
about relative fire hazards as dry years may leaddreased fire hazard in the timber fuel typed an

wet years may cause vegetation growth and incrdasdohazard in the sagebrush and cheatgrass fuels,
as a result the public hears every year has thenpalt to be a bad fire year

/5

The science of fire ecology is the study of how fibntributes to plant community structure and
species composition. A “fire regime” is definedt@mms of the average number of years between fires
under natural conditions (fire frequency) and theant of dominant species replacement (fire
severity). Natural fire regimes have been affetiedughout most of Nevada by twentieth century fire
suppression policies. Large areas that formeripddmwith high frequency but low intensity (fires
more amenable to control, suppression, and reletioin) are now characterized by large
accumulations of unburned fuels, which once ignit@t burn at higher intensities.

Some plant communities have evolved to burn fretipevith low intensity, for example mature
Jeffrey pine forests. Under a natural fire regitoei-intensity surface fires reduce fuel loadingnfro
grasses and shrubs, suppress regeneration of sflad®t white fir seedlings, and leave the adult
Jeffrey pine trees unaffected, protected by tHic&;resistant bark. Forests with frequent fire
occurrence often have an open, “park-like” appeagavith an understory of grass or low shrubs.
Though shaded by large, mature trees, spacing battrees is sufficient to allow sunlight to reaké t
forest floor and encourage regeneration of shatdeirant species like Jeffrey pine trees. Pockets o
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heavy fuels exist in these conditions, but thescdntinuous nature reduces the likelihood thatea fi
will burn with enough intensity to negatively impawgature trees. In the absence of frequent surface
fires, accumulated dead-and-down woody fuels aedjtben “ladder fuels” can carry flames into the
coniferous overstory, potentially provoking a caigshic, stand-destroying crown fire.

Big sagebrush communities are the most common aggettypes in Nevada with an altered fire
regime, now characterized by infrequent, high-istgn catastrophic fires. Sagebrush requires ten to
twenty or more years to reestablish on burned asssmbmost often these areas provide the conditions
for establishment and spread of invasive specisgdeagebrush reestablishment can occur.
Cheatgrass is the most common invasive specieotzupy sagebrush and pinyon-juniper burned
areas in northern Nevada.

Singleleaf pinyon and Utah juniper are the domircmhponents of a plant community commonly
referred to as Pinyon-Juniper (P-J). P-J woodlavete once characterized by a discontinuous
distribution on the landscape and a heterogenextemal fuel structure: a mosaic pattern of shrubs
and trees resulting from the canopy openings addayesmall and frequent wildfires.

Both pinyon and juniper trees have relatively thark with continuous branching all the way to the
ground. In dense stands, lower tree branches frelyuatercept adjacent ladder fuels, e.g. shrubs,
herbaceous groundcover, and smaller trees. Thigtgih creates a dangerous fuel condition where
ground fires can be carried into tree canopies¢lvbiten results in crown fires

Effect of Cheatgrass on Fire Ecology

Cheatgrass is a common, non-native annual grasadijeessively invades disturbed areas, especially
burns. Replacement of a native shrub community wiplure stand of cheatgrass increases the
susceptibility of an area to repeated rapidly sgireawildfires, especially in mid to late summerewh
desiccating winds and lightning activity are morevalent. The annual production, or volume of
cheatgrass fuel produced each year, is highly bigiand dependent on winter and spring
precipitation. Plants can range from only a fewhegtall in a dry year to over two feet tall on Viegy
same site in wet years. In a normal or above nopreipitation year, cheatgrass can be considered a
high hazard fuel type. In dry years, cheatgrageerally sparse and low in stature and poses a low
fire behavior hazard because it tends to burn avitblatively low intensity. However, in both drydan
wet years, dried cheatgrass creates a highly fldsterfael bed that is easily ignited with the
propensity to rapidly burn into adjacent fuel typlest may be characterized by more severe and
hazardous fire behavior. The ecologic risk of a fipreading from a cheatgrass stand into adjacent,
unburned native vegetation is that additional distd areas are thereby opened and vulnerable to
cheatgrass invasion. Associated losses of natesalirce values such as wildlife habitat, soil $tgpi
and watershed functions are additional risks.

Eliminating cheatgrass is an arduous task. Mowefgkible space and fuelbreak areas annually
before seed maturity is effective in reducing cesds growth. In areas where livestock may be
utilized, implementing early-season intensive grgaip to and during flowering may aid in depleting
the seed bank and reduce the annual fuel load (BQ88B, Davison and Smith 2000, Montana State
University 2004). It may take years and intensireatment efforts to control cheatgrass in a givea,a
but it is a desirable conservation objective ineorih revert the landscape to the natural fireeewecld
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reduce the occurrence of large, catastrophic wéddfiCommunity-wide efforts in cooperation with
county, state, and federal agencies are necessasydcessful cheatgrass reduction treatments.

7 - 3

Several large wildfires have occurred in the red¢estory of Douglas County. Between 1992 and 2012,
45,068 acres burned in wildland fires. During fsiod the largest fire was the TRE fire which

burned 7,444 acres, destroying two homes and #neaf several hundred. The largest fire recorded in
the county was the 16,600-acre Indian Creek Il irE984 that started in California and burned
approximately 12,400-acres in Douglas County. Tabl® summarizes the large fire history and fire
ignitions recorded by year for public lands witldouglas County. The figure illustrates the recorded
fire history in the vicinity of Douglas County. 8®al wildland fires have occurred on private lands
within the county. Often these fires are not repaito federal agencies and are therefore, notctetle

in the table below.
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Number of Large Fire Ignitio ns Total Fire Acreage

1992 | O NA
1993 | O NA
1994 1 7,444
1995 0 NA
1996 | 2 7,426
1997 1 18
1998 | O NA
1999 | O NA
2000 | 2 2,314
2001 1 445
2002 | 3 1,457
2003 | O NA
2004 | O NA
2005 1 580
2006 1 6,213
2007 4 1,101
2008 | O NA
2009 | 2 97
2010 | O NA
2011 3 5,061
2012 7 12,911
TOTAL | 28 48,068
Source: Fire history and fire acreage is derived from BLM and USFS fire perimeter data and specific to fire
acreage within Douglas County.
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The following information originates from the Nexaa@ommunity Wildfire Risk/Hazard Assessment
Projects for Douglas County and for the Tahoe Dasiglire Protection District. Several excerpts from
this document are incorporated in this portionhaf Mitigation Plan.

The Nevada Fire Safe Council contracted with Reso@oncepts, Inc. (RCI) to assemble a project
team of experts in the fields of fire behavior @ugpression, natural resource, ecology and geoigraph
information systems (GIS) to complete the assessfoerach Douglas County community listed in
the Federal Register as a community at-risk.

Five primary factors that affect potential fire hed were evaluated to develop a community hazard
assessment score: Community design, constructatarials, defensible space, availability and
capability of fire suppression resources, and miaysionditions such as the vegetative fuel load and
topography. Information on fire suppression calitgds and responsibilities for Douglas County
communities was obtained through interview withald€ire Chiefs and local agency Fire Management
Officers (state and federal). The fire specialsighe RCI Project team assigned an ignition risk
ration of low, moderate, or high to each communitjat rating was based upon historical ignition
patterns, interviews with local fire departmentgmemel, interviews with state and federal ageney fi
personnel, field visits to each community, andRire Specialist’s professional judgment based on
experience with wildland fire ignitions in Nevad@he Spooner Lake Unit of Lake Tahoe State Park is
located in the western portions of both Carson &itgt Douglas County along US Highway 50 in the
southern portion of Lake Tahoe State Park. Becthese is no permanent community, very few
structures and no features listed in the Natioraifer of Historic Places within the State Pdrle, t
Risk/hazard assessment was not completed. Howtee§pooner Lake Unit of the State Park is listed
as a critical feature potentially at risk.

Existing Bureau of Land Management fuel hazard @@t the wildland-urban interface was evaluated
and field-verified by the RCI Project team Wildfiggpecialists and Natural resource specialists. The
risk of catastrophic wildfire is summarized in fledowing tables:

e ‘ Interface Interface Fuel Hazard Ignition Risk Community Hazard
Classification Conditions Rating Rating

Alpine View Intermix High to Extreme High Moderate

Bodie Flats Intermix High to Extreme High Extreme

China Springs Intermix / Rural Low to Extreme High High

Dresslerville Classic Low to Moderate Low* Moderate*

East Valley Intermix Moderate Moderate Low

Fish Springs Intermix High High High
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Gardnerville Classic Low Low Low
Gardnerville Ranchos Classic Low Low Low
Genoa Intermix Low to Extreme High High
Holbrook Junction Intermix Moderate to Extreme High High
ﬁ?ﬁgs Valley/indian Classic / Intermix Low to High High Moderate
Job’s Peak Ranch Intermix Moderate to High High High*
Johnson Lane Classic / Intermix Low to High Moderate Moderate
Minden Classic Low Low Low
Nortl_‘l Foothill Road Intermix Low to Extreme High High
Corridor
Pine Nut Creek Intermix High High* High*
Ruhenstroth Intermix Moderate to High Moderate Moderate
Sheridan Acres Intermix Low to Extreme High High
gpr!ng Valley/Double Intermix Low to High High* High*
prings
Topaz Lake Intermix Low to High High Moderate
Topaz Ranch Estates Intermix Low to Extreme High High

Community Interface Classification  Overall Fuel Potential Ignition Fire Hazard
Density Risk Rating

Cave Rock/Skyland  |Intermix Heavy High High

Elk Point/Zephyr Intermix Heavy High High

Heights/Round Hill
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Glenbrook Intermix Heavy High High
Kingsbury Intermix Heavy High High

Logan Shoals Intermix Heavy High High
Stateline Interface/Intermix Medium NModerate Moderat e
Chimney Rock Intermix Heavy High Extreme

Areas with elevated hazard ratings are attribubeddadequate defensible space, combustible building
materials, steep slopes, and moderate to extreehddzards, often in either volatile cheatgrass,
pinion-juniper or Jeffrey pine/bitterbrush fuel &g

Areas with moderate hazard ratings are attribudeglther reduced fuel hazards or adequate
implementation of defensible space, which has alrtmitigated the potential for a destructive
wildfire in these communities.

Low hazard ratings are attributed to a combinatibmrigated agricultural lands, adequate defersibl
space, and fire-resistant construction materialg Imitigated the primary risks and hazards assediat
with wildfire in these areas.

The County Commission has actively worked to inseeaildfire response capabilities in the County
through installation of static water tanks and &ddal firefighting personnel. The Tahoe DouglaseFi
District has implemented an aggressive fuels managéprogram that includes a seasonal firefighting
crew, a chipping program and fuels consultatiomandowners. Future efforts to mitigate this hedzar
should incorporate the concepts of the Cohesiva&jy, which has been developed by a number of
cooperators at the national level. This stratedig ¢ar a three pronged approach to reduce theafisk
wildfire; Resilient Landscapes, fire adapted comities and adequate suppression response. Applying
the concepts of the Cohesive Strategy will reqfiisds management activities throughout the county,
including the use of prescribed fire. It will alssquire full implementation of the International
Wildland Urban Interface Code, including the prams which require ignition resistant construction
in the wildland urban interface.

The County Commission must consider necessary matidn to existing Master Plan, Open Space
Plan and County Building Code (Title 20) to redus& due to wildfire. Please see tables below for
types and numbers of existing structures in haaseds. Please see map in appendix B for visual
reference of types and number of future structurdsmzard area.
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Douglas County Nevada is primarily a rural countthvgeveral towns with urban characteristics.
Thus the county has limited areas that are clagititand urban interface where wildland fuels ahut
community that has suburban characteristics, ssdease housing, irrigated lawns and landscaping
and paved drives and roads. The county has maag aharacterized as intermix. The intermix is
characterized by widely spaced structures wherglavitl fuels surround individual structures and the
presence of adjacent structures has little infleesrt the fire behavior. This difference in inteda
types was then used to determine the values afragk catastrophic wildfire.

To determine the values at-risk, a GIS shapefilallgfarcels with structures present was obtained
from the Douglas County GIS. Then an analysis biefOfficers of Tahoe Douglas FPD and East
Fork FPD was conducted where they used aerial gheyppby and personal knowledge to identify those
communities that had a classic wildland urban fatax. Developed parcels outside of the classic
urban interface communities where then considereaimix parcels and are by definition at-risk from
catastrophic wildfire. Structures within the ciassrban interface boundaries are at reduced rigk w
increasing distance from the urban interface bonnd&o account for this all structures within 400
feet of the interface boundary were considereds&t-and all structures greater than 400 feet ftioen
interface boundary were considered to be at lokvaisl excluded from the calculation of values at-
risk.

The floor area of structures at-risk from catagtiofire where then multiplied by the reconstruntio
cost for of residential and commercial buildingstfte Lake Tahoe Basin or Carson Valley. The
following table shows the floor area at-risk froatastrophic fire in Douglas County.

7 - ( %

Wildland fire risk mitigation must include reducifgels in the wildland adjacent to structures and
communities, creating defensible space adjacestrtictures and building or retrofitting structures
with ignition resistant building materials and iaas.
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Reducing fuels in the wildland involves interruggtithe horizontal and vertical continuity of surface
and aerial fuels. As discussed above, there age fhrimary wildland fuel types in Douglas County,
mixed conifer forests, pinyon-juniper woodland dogl sagebrush plant communities. The fuel type
present in any given area will determine the typeeatment and treatment intervals, however all
treatments are designed to obtain the basic obgeofiinterrupting fuel continuity so that flame
lengths do not exceed four feet durind'@@rcentile fire weather. Additionally, projectg aesigned

to provide room for firefighters to actively engamed suppress the fire in the wildland urban iatesf
These projects are collectively known as commuwitgifire protection projects and they are published
within the Community Wildfire Protection Plans fine Tahoe Douglas FPD and East Fork FPD.
Currently the Tahoe Douglas FPD, in partnershifnthe U.S. Forest Service and State of Nevada, is
actively working to implement the projects ider@diin the community wildfire protection plan foeth
district. The Tahoe Douglas FPD is now usingdkgerience gained over the past four years of
managing fuels reduction projects to update thensonity wildfire protection plans. This update will
be completed in the fall of 2013. In the balantthe county the Bureau of Land Management and
U.S. Forest Service are actively involved in impégring the projects identified in the Nevada
Community Wildfire Risk / Hazard Assessment Proje€ouglas County.

Creating defensible space generally involves rengfuels within 100 feet of a structure so tha fir
will not likely directly impinge on the structure bheat will not cause failure of building element
such as windows or siding. Homeowners or buildingiers are responsible for implementing
defensible space on their developed parcels. Wfeushallenge for fire agencies is to educate
homeowners about how to create effective defensiiee and then to motivate them to take action.
To this end the University of Nevada — Reno Codperd&Extension has created the Living with Fire
Program and accompanying educational material&sd imaterials have been developed for each of
basic fuel types in Douglas County with recommeiadattailored to the Tahoe Basin and Carson
Valley. These materials provide clear instructitmproperty owners wishing to create defensible
space. The Tahoe Douglas FPD also has an actieesildle space inspection program. Property
owners can call the Tahoe Douglas FPD and obtdefensible space inspection and get site specific
advice about creating defensible space. Additlgriaé Tahoe Douglas FPD conducts blanket
inspections one of one quarter of all of the rasiidé parcels in the district on a yearly basiheT
results of the curbside inspections are then madabe property owner along with information on
how to comply with defensible space requiremenite Tahoe Douglas FPD is also active in obtaining
grant funding for defensible space implementatioa ia providing homeowners with free residential
chipping services. When grants are available, lmmners can obtain up to 50 percent of the cost of
an initial defensible treatment. This program waties homeowners to take action and subsidizes what
can be the very high cost of the initial treatmair parcel. Homeowners can also call the Tahoe
Douglas FPD and schedule free residential chippargices. The Tahoe Douglas FPD will chip slash
from cut trees and brush and haul the chip fronptreel for any homeowner in the fire district.
Finally, the State of Nevada has adopted the déflenspace requirements in the International
Wildland Urban Interface Code (2009 Ed.). Curnettte fire districts are actively working to edueat
property owners prior to enforcement of the WUI €od

An important component of preventing damage tocstines during a wildfire is the construction
features of the home itself. Ignition resistemmstruction enables the structure to resist bgrnin
ember penetration, heat energy and direct flaménigement. The use of wood roof coverings is
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prohibited by County Code. Within the Tahoe Doudtas District the use of shingle siding is also
restricted. Adoption of the ignition resistant ctwastion section of the International Wildland Urba
Interface Code. Additionally all windows must bautdle pained. Mitigation projects to implement

the requirements of ignition resistant requiremehthe Wildland Urban Interface Code would

include programs to replace wood shake roofs, cepdgandard vents with ember resistant vents,

enclose eaves, and replace combustible sidingigition resistant siding.

Staff/Personnel Resources

Department/Agency

Forester with capability to model fire
behavior and design fuels
management projects

Tahoe Douglas FPD

Wildland Firefighting Crew with capability
to thin forest fuels and plan an
implement prescribed fire
projects.

d

Tahoe Douglas FPD

Public Information Officer (s)

Fire Districts

Financial Resources for Hazard Mitigation

Financial Resources

Effect on Hazard Mitigation

Local

Tahoe Douglas Fire District —Fire Safe
Community Tax

Provides funding for fuels management
mitigation activities. Can be
used to match state and federd
grants.

State

Nevada Division of Forestry State Fire
Assistance Grants

Provides funding for fuels management
mitigation activities and relateq
public education

Federal

Southern Nevada Public Lands
Management Act

Provides funding for fuels management
mitigation activities and related
public education

USFS and BLM Grant Programs includingProvides funding for fuels management

National Fire Plan and Non-
Federal Lands Grants

mitigation activities and relateq
public education
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Flood

111*2

Flooding is the accumulation of water where thesegally is none or the overflow of excess water from
a stream, river, lake, reservoir, or coastal bddyater onto adjacent floodplains. Floodplains are
lowlands adjacent to water bodies that are sulbpectcurring floods. Floods are natural events #nat
considered hazards only when people and propestaféected.

Nationwide, floods result in more deaths than afmeionatural hazard. Physical damage from floods
includes the following:

Inundation of structures, causing water damagértetsiral elements and contents.

Erosion or scouring of stream banks, roadway emianks, foundations, footings for bridge piers,
and other features.

Impact damage to structures, roads, bridges, dslvand other features from high-velocity flow
and from debris carried by floodwaters. Such detway also accumulate on bridge piers and in
culverts, increasing loads on these features @minggwvertopping or backwater effects.

Destruction of crops, erosion of topsoil, and dépws of debris and sediment on croplands.

Release of sewage and hazardous or toxic matesalsstewater treatment plants are inundated,
storage tanks are damaged, and pipelines are gevere

Floods also cause economic losses through cloglmesmesses and government facilities; disrupt
communications; disrupt the provision of utilitesch as water and sewer service; result in exaessiv
expenditures for emergency response; and geneliahypt the normal function of a community.

Nevada is the driest state in the Union, with agrage annual precipitation of only about nine and o
half inches, although there are areas in Douglasn@othat average above forty inches (CWSD).
Douglas County is unique in the fact that manyedéht types of flooding occurs within its boundarie
The major flood types that may occur in Douglas f@gunclude:

Alluvial Flooding (Zone AO): Alluvial fans occur amly in dry mountainous regions, are deposits
of rock and soil that have eroded from mountairsaled accumulated on valley floors in a fan-
shaped pattern. The deposits are narrow and steélep laecad of the fan, broadening as they spread
out onto the valley floor.

Channels along fans are not well defined and fyatihs are unpredictable. As rain runs off steep
valley walls, it gains velocity, carrying large bders and other debris. When the debris fills the
runoff channels of the fan, floodwaters spill agreading laterally and cutting new channels. The
process is then repeated, resulting in shiftingqiok&s and combined erosion and flooding problems
over a large area (Wright 2008).

Ponding (Zone AO and AH): Ponding occurs when wdtas no available outlet. Ponding

floodwaters are typified by low or no velocitiesdaa depth. In areas where rivers exceed
floodwater storage capacity excess water will beégipond. Ponding is common in the Carson
Valley adjacent to the Carson River and away fréwe €arson and Pinenut Mountain Ranges.
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Elevating the finished floors of structures andvong an outlet for floodwaters are effective
ways of mitigating the damage ponding waters caisea

2) Riverine Flooding (Zone A and AE): Stream chanmetsadjusted to carry the normal discharge of
water from upstream and from tributaries. Mosthad time, the water level remains within the
confines of the stream banks, but periodically fllog&v of water is beyond the capacity of the
channel to hold, and the water spills over the bardusing (riverine) flooding (Easterbrook 1999).
Riverine flooding is more devastating to a commyititan alluvial flooding or ponding. Riverine
flooding can inundate hundreds of square miles taedfloodwaters could take several weeks to
recede. In addition, riverine flooding may cauguptions in utility services and may close large
portions of the local transportation network. DasggCounty is affected by riverine flooding under
the following three scenarios:

(4) Flash floods caused by summer thunderstorms;
(5) Floods caused by rapid snowmelt; and
(6) Floods caused by frontal rains and frontal rainsmow or frozen grounds.

Flash floods result from intense rainfall in logall areas during thunderstorms, usually during the
months of June to November. These floods, whitense, tend to be localized because the storms
usually cover a small area. Washes along the eastemdary of Douglas County abutting the Pinenut
Mountains are the area most likely to be affectgdsbmmer flash flooding. Floods from rapid
snowmelt tend to occur between March and June,candcover a large area but tend to flood areas
close to the main river channel. Floods resulfmogn rain on snow or frozen ground tend to occur
between November and April and have caused sorie@reatest regional historical floods.

In Douglas County, the primary cause of riverira@ling is winter rainstorms saturating and melting
the Sierra snow pack at elevations between 4,50@#&00 fee or higher. Though most winter storms
bring snow to elevations above 6,000 feet, a pattéwarm storms (known as the Pineapple Express
or Pineapple Connection because they come frorwéine pacific islands) occasionally dumps rain at
higher elevations. Winter floods can occur anyetimetween November and April in successive years,
or not occur at all for many years.

111, ,7- -/ /-

Wildfire is a disturbance that can change the attarstics of a watershed such that the subsequent
hydrologic response to the normal precipitatiooften a sudden and dramatic increase in water
discharge. Wildfires alter the live and dead vetg@tan a watershed by: (1) decreasing the canopy
interception, which increases the percentage ofakiavailable for runoff; (2) decreasing the wate
normally lost as evapotranspiration, which increabe base flow; (3) consuming ground cover, litter
duff, and debris, which increases runoff velocitiasl reduces interception and storage (Moody and
Martin 2001).

Significant wildland fires may affect the root ssts of vegetation and trees,. The soils (grounthen
burned area can become unstable and subject tomemtgearth flows) which can cause damage to
structures and road ways that are in its’ pathe iost recent evidence of this occurrence was garin
storm event near the Ray May Way wildland fire @0&here severe damage to root systems of trees
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and vegetation allowed for wet saturated unstabdeirgd to move downhill blocking Highway 395.
The Wildland fire and slope map on the followinggpashows recent fires in Douglas County. The
map also identifies the slopes in these areashandancern of deforestation on these slopes.

The reseeding of areas affected by a wildland falesuld be considered a priority in order to get
rooting of the grasses in place which will helptaegdize the soil and reduce potential earth flow
events. This reseeding will reduce the amountealkpdischarge during rain events by allowing more
precipitation to infiltrate the ground and it wsllow the rate of flow downstream.
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The Carson River begins in the Sierra Nevada if@ala south of Lake Tahoe, and consists of two
forks, the West Fork Carson River and the East Eatson River. These Tributaries flow northward
into Nevada before joining to form the main-stemig0a River in Carson valley. The west Fork
Carson River enters Nevada west of Mud Lake andrakmiles west of U.S. 395. It continues in a
northerly to northwesterly direction along the veestside of Carson valley and is joined by several
small streams from the Carson Range to the wesjoamsithe East Fork. The East Fork enters Nevada
approximately 5 miles east and south of the West Foa deep, narrow canyon incised into volcanic
bedrock. It flows northerly and enters the soutrerd of Carson Valley a few miles east of the West
Fork. The East Fork then turns northwestward, $loavthe west of the towns of Minden and
Gardnerville, and joins the West Fork southeast@fioa, near the western side of the valley (See The
Primary Flood Zones Map on the following page fo1@ floodplain boundaries in Douglas County).

From near Genoa, the main-stem Carson River flawtheasterly through the northern part of Carson
Valley, crosses under U.S. 395 at Cradlebaugh Bridgd exits the valley at its northeast corndre T
river then flows northerly along a deep, bedrockyca near Empire, just south of U.S. 50. After
exiting the deep but short bedrock canyon a littkst of Dayton, the Carson River continues in a
northeasterly direction for several miles, travegsihe broad, alluvial Carson Plains before engean
relatively confined bedrock-bounded channel inribethern end of the Pine Nut Mountains at the east
end of the Carson Plains. As it enters the nontRéne Nut Mountains, the river turns nearly duetwe
and flows a total distance of about 12 air milesotee exiting the mountains at Fort Churchill.
Downstream, the Carson River passes under WeekigdBmon U.S. 95 Alt, and enters Lahontan
Reservoir a few more miles to the east. Downstréam Lahontan Reservoir, the river flows
northeastward to its terminus at Carson Sink. Tlaeson River Basin in Nevada and California
encompasses about 3,966 square miles, of whicht 88&0 square miles are in Nevada (CWSD).

Table A in Appendix XXX shows a brief descriptiof ome of the larger floods that have been
documented along the Truckee, Carson and WalkezrRi&nd their tributaries. Much of the material
in this section is from USDA Nevada River Basinvayr Staff (1969, 1973) and Goodwin (1977).
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The following table from the Carson River WatershdRegional Floodplain Management Plan shows
that the Carson River is able to transport flowsaipround 10,000 cfs before transportation iscdieg
and first responders would need to mobilize.

B-69



I U !

111 (

Mitigating flood hazard is not possible by a singtgion or policy. The County has identified sever
actions and strategies to mitigate flood hazaidse following list includes items which may be
pursued by the County to mitigate flood damageesehtems will be evaluated as funding is
identified.

1) Flood Hazard Mapping

2) RISK Mapping

3) Regional Retention Basins

4) Structural Mitigation

5) Passive Mitigation

6) Designated Emergency Routes
7) County Floodplain Ordinance
8) Public Information
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5.3.3.5.1 Flood Hazard Mapping

Douglas County participates in the National Floosrance Program (NFIP). Participation in the
NFIP requires the county to adopt and enforce mimimegulations with regard to floodplain
development. A major part in enforcing floodpldevelopment is to have floodplains identified, the
primary tool for floodplain mapping are FEMA'’s Naiial Flood Insurance Rate Maps (FIRMS).

Douglas County entered into the National Flood tasae Program on January 4, 1975 under the
Emergency Program and then on March 28, 1980 uhdeegular program. The first Flood Insurance
Rate Maps for Douglas County were dated March 2801 The most recent FIRM’s are dated
January 20, 2010. The County is covered by 37ighdxdl FIRM panels. According to the State of
Nevada Community Assistance Visit (CAV) findingsrft February 2012, there are currently 1,077
flood insurance policies in Douglas County total$&87,798,100 in coverage. There have been 117
losses in Douglas County totaling $2,943,995 il passes.

The FIRMS that are effective in Douglas Countythee2008 editions which have been found to be
inaccurate.September 17, 2009, Douglas County filed suit agdt&EMA in U.S. District Court alleging
that FEMA'’s data and analyses were scientificatlyeghnically incorrect, which is the sole statytbasis
of an appeal. County officials were notified bg tBcientific Resolution Panel on July 18, 2012 Heested
on the submitted scientific and technical informatby Douglas County and FEMA, the panel has
determined that FEMA'’s data does not satisfy Natidilood Insurance Program mapping standards
defined in FEMA'’s Guidelines and Specifications Fdood Hazard Mapping Partners and must be
revisited. FEMA has subsequently stated that although th& ZFORMS are known to contain errors
they are the “best available information” and theuty still regulates to these maps. This hasgalac
thousands of residences into floodplains wheredflo@zards do not actually exist. One of the major
priorities for the County is to restudy and remlag fiood hazards in the areas where the maps are
known to be incorrect. There are other areasefbunty where flood risk has not been studiedher t
studies are old and need to be redone.

The Carson River Water Subconservancy Districtizvaly mapping and studying the entire Carson
River Watershed. There are many “approximate fibaids” (Zone A) along the Carson River. This
study will eliminate many of the approximate flotalp locations and provide more accurate
floodplain elevations for the County to use forukegions.

5.3.3.5.2 Risk Mapping, Assessment, and Planning @P)

FEMA has recently developed a new program callestkt RIAP. The goal of this program is to work
closely with communities to better understand Idikcadd risk, mitigation efforts, and spark waterdhe
—wide discussions on flood awareness. Historic&lBMA has dealt with flood mapping and issues on
a county-by-county basis. The Risk MAP proceksasl FEMA to focus on flood issues on a
watershed- wide basis, with local input.
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Risk MAP Chatrter:

In 2012, Carson Water Subconservancy District (CW$EBMA, State of Nevada, Alpine County,
Douglas County, Carson City, Lyon County, Churc@ilunty, and other federal agencies began
signatories to the Risk MAP Charter (Charter) fog Carson River Watershed. The Charter represents
a good-faith effort by all parties to share datanmunicate findings, and plan mitigation activities
protect communities within the watershed from floms#ts. The Charter does not legally bind nor
preclude communities from participating in FEMA’atibnal Flood Insurance Rate Map (FIRM)

appeal process. The Charter does:

Detail the long-term flood hazard mapping visiontfee watershed;

Describe the desired mapping, assessment, plamforgnation, and planning products;
Describe the assistance that CWSD and FEMA wilVjole;

Summarize local flooding concerns and indicateasarehere floodplain changes are expected;
and

Describe the roles and responsibilities of the CWBEMA, and other signatory partners.

This is the first Charter to be adopted in FEMA Ragd\ine.

Risk MAP Discovery:

FEMA has recently developed a new program callestk RIAP. The goal of this program is to work
closely with communities to better understand Idloadd risk, mitigation efforts, and spark watergdhe
—wide discussions on flood awareness. HistoricBlBMA has dealt with flood mapping and issues on
a county-by-county basis. The Risk MAP procebksial FEMA to focus on flood issues on a
watershed- wide basis, with local input.

5.3.3.5.3 Structural Mitigation

These measures are "structural” because they iewalustruction of man-made structures to control
water flows. They can be grouped under four measure

Channel and Drainage Modifications
Diversions

Dams and Levees

Regional Detention Basins

Most structural projects can have the followingrstmmings:

They can be too expensive for one community or egém afford.

They disturb the land and disrupt natural flowsenfdestroying habitats.

They require regular maintenance, which if neglgctan have disastrous consequences.
They are built to a certain flood protection letlet can be exceeded by

larger floods, causing extensive damage.
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They can create a false sense of security, as @@oplected by a project often believe that no
flood can ever reach them.

(Flood Hazard Mitigation, 1999)

5.3.3.5.3.1 Channel and Drainage Modifications

Channel modifications can include a number of attens to the natural channel. Channels may be
lined, widened, deepened, or relocated. Douglasyglaces an emphasis on maintaining natural
drainage channels. Miles of concrete lined chamaed not desired in the County. In many locations
in the County channels that were previously modifiee being restored to their natural state
(Glenbrook, Burke Creek, and areas of the CarswgarRRi A channel will always find equilibrium.
Making a channel wider in one are will cause slomering waters and sediment deposition, lining a
channel will increase flow velocities causing eoosin higher discharges downstream. Channel
modifications may be considered in local areasgaufding, but overall the natural channel of a
drainage system should be left in a natural stagessible.

5.3.3.5.3.2 Diversions

A diversion is simply a new channel that sendsdieater to a different location, thereby reducing
flooding along an existing watercourse. Diversioas be surface channels, overflow weirs, or tunnels
During normal flows, the water stays in the oldmfa. During flood flows, the stream spills over to
the diversion channel or tunnel which carries theess water to the receiving lake or river. Divensi
are limited by topography; they won't work everywhdJnless the receiving water body is relatively
close to the flood prone stream and the land iwéen is low and vacant, the cost of creating a
diversion can be prohibitive. Where topography kmdl use are not favorable, a more expensive
tunnel is needed. (Flood Hazard Mitigation, 1999)

Diversions are already used extensively for irigagnd less extensively for flood control in Doasgl
County. Diversions should be studied to see i firesent a viable option for flood mitigation Itiga

5.3.3.5.3.3 Dams and Levees

There has only been one major dam constructedeo@ainson River in Douglas County. The Douglas
Power Dam (known locally as Ruhenstroth or Brokemiplies at a narrow construction of the East
Fork of the Carson River, about ¥2 mile upstreanhefsoutheastern end of the Carson Valley.
Constructed in 1912, the dam provided electricalgrdirst to a gristmill along nearby Indian Creek,
and later to Garnerville. This dam stood until Becember 1937 floods heavily damaged the east
retaining wall. Little additional damage occurrettil the New Year's floods of 1997 destroyed much
of the remaining eastern half of the dam. Dueazrands posed by the remains of this dam, it was
removed in October 1997. (Nevada Bureau of Mimes@eology 1998).

Dams are effective tools in controlling flood watelDams also provide water storage, power
generation, and recreational actives. Damming floavticularly upstream of Douglas County would
provide flood relief to every community downstrea®ams are no longer the preferred method to
control floods. Dams can be very expensive to ttaosand maintain, they alter the natural
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ecosystems of the affected area, they take alomgttb permit, and are often met with local
oppositions.

Many dams have been removed as communities tmppoave river habitat, restore fish migrations, or
remove hazardous dams that are crumbling or neelosgyve a useful purpose. In 2008, about 60 dams
were removed, according to the advocacy group AtarrRivers. That adds substantially to the more
than 300 dams that have been removed since 198&karut 790 dams removed in the last 100 years,
according to the group's tally.

5.3.3.5.3.4 Regional Detention Basins

A detention basin is a storm water managementitfgdilat is designed to protect against flooding,
downstream erosion, and sedimentation by detaihi@darge peak flows generated by storms and then
releasing them at a controlled rate that will negatively impact areas downstream. The releasesrate
limited to the downstream capacity with considemagiven to inflows occurring below the detention
basin. Often detention basins are designed tord#iai100 year or 500 year return period storm. In
Douglas County the current standard design storrddtention is only 25 years. While most detention
ponds are designed to drain within 6-12 hours aftgiorm event, others basins which are called
“Extended Detention Basins” are designed to drathiva longer time period typically of 24-48 hours
or even up to 7 days which tends to result in inapdowater quality because the longer period allows
for a larger amount of suspended solids to setttel@ouglas County standard is for a detentionrbasi
to drain within 48 hours.

Detention basins are a very effective means ofrobimg flooding and sedimentation. By reducing and
controlling the rate of flow through a downstreaystem the flooding hazard is removed. They can
also be very effective at removing suspended séias runoff because the solids have time to drop
out which reduces sedimentation.

Detention Basins provide one of the most cost &ffeeneans of flood control. Land is often less
expensive than improvements. One detention basimezaove more properties from the flood plain
than multiple other means of flood control and wdkt much less than the many other improvements
that would be required if the detention basin weskinstalled.

Detention Basins can offer many options for aegthly pleasing facilities. Often residents near
detention basins don’t even know they are theiia tre case of multi-usage facilities think onlytbé
basin as its other use, such as a park.

Things to consider in creating detention basins:

The Nevada State Engineer must review detentiom®agich require dams having
embankments greater than 20 feet in height or imgimg over 20 acre-feet of water.

Dams and levees require certification and periogbertification by FEMA.

Below-grade detention basins are preferred to abgoage facilities.

Basins should be sited on publicly-owned lands wlienpossible.

Basins should be required to properly function uradledebris and sedimentation conditions.
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All detention basins should include emergency wiis.

A minimum of 1 foot of freeboard should be requiedmbve the emergency spillway design
water surface elevation.

Basins should be self-regulating (passive).

Embankment protection should be considered for basim. Protection should include
protection from failure due to overtopping.

Detention basins should include access for equipmarah workers to perform maintenance.

Douglas County has identified preliminary sitesregional detention basins in the east valley to
eliminate some of the peak flooding caused by oagr the Pinenut Mountains. These basins would
reduce the area prone to flooding, improve wateatity) and allow additional infiltration of ground
water. Obtaining funding for additional studieslaonstruction of regional detention basins is very
appealing to the County.

5.3.3.5.4 Passive Mitigation

Passive flood mitigation includes items which rezlflood risk without actually controlling flood
waters. Passive flood mitigation includes keepliagdplains in their natural state and purchasing
repetitive loss properties. The County has seyamjrams to preserve open space and preserve
natural floodplains as described below:

Transfer Development Rights Program - Douglas Goastablished its Transfer Development
Rights (TDR) program in 1996 with the adoptionlué Consolidated Development Code but
the first TDR and resulting conservation easemahndt occur until 2002. Under the
County’s TDR program, willing sellers can transfievelopment rights to designated receiving
areas in the Carson Valley. Property owners atidlexhto a bonus of 7 units per 19 acres for
each sending parcel that contains at least 50%egbarcel within the 100 year floodplain.
Since 2002, the TDR program has resulted in 4,@88sa0f conservation easements. Many of
these easements include special flood hazard areas.

Division of Agricultural Land for Conservation Pages — Douglas County adopted additional
measures to protect open space and natural floodphath the adoption of the Ranch Heritage
and agricultural 2-acre land division regulatiom2008.

Repetitive loss properties are defined by FEMA as:

A residential property that is covered under anmfidod insurance policy and:

(@) That has at least four NFIP claim paymentsl(iding building and contents) over $5,000
each, and the cumulative amount of such claims patgrexceeds $20,000; or

(b) For which at least two separate claims payradhtilding payments only) have been made
with the cumulative amount of the building portafrsuch claims exceeding the market value
of the building.

B-75



A !

For both (a) and (b) above, at least two of theregfced claims must have occurred within any ten-
year period, and must be greater than 10 days.apart

A current change in federal definition has remoakdepetitive loss properties in Douglas County
though historically, there have been five repetitioss properties in the County (one has been
mitigated). Most of the properties are locatethen Town of Genoa. Many communities will purchase
repetitive loss properties and turn the property an unbuildable easement. By removing the
property from the floodplain the potential of futdoss is removed. Additionally, the flow obstiont

is removed and floodplain capacity is restoredramlpvelopment conditions.

5.3.3.5.5 Designated Emergency Routes

The County has identified several roads as emeygaeuess routes. These routes are the major
ingress/egress ways to larger County populatiotecemnd are critical for residences to evacuate or
emergency personal to enter the population cetenap showing the designated emergency routs
can be found on the following sheets.

The County has a requirement for all new develogrteprovide a minimum 12-foot wide dry lane
during a 100-year runoff event. Many of the Colmigmergency access routes were constructed
before this requirement was in place. As a rasaly of the designated emergency access routes
become flooded during the 100-year runoff evenpgrdding these access routes to current county
standards is a priority for the County.

5.3.3.5.6 County Floodplain Ordinance

Title 20 of the County Code serves as the Couwniydiplain ordinance. To participate the in the NFIP
the County must enforce minimum standards for dgrakent in a FEMA designated floodplain.

These standards include how high above a 100-yes thood elevation you must construct the bottom
floor of a building (residential or commercial) andw much impact the development can have on the
increase in floodwater elevation.

Douglas County Code requires standards that aneeabose required by the NFIP. The NFIP allows
for developments to set a finished floor elevatda building at the base flood elevation. The Qgu
requires that all finished floors be elevated atisimum of 1-foot above the base flood elevatidm.
addition, the NFIP has no development requiremimntsuildings out of the 100-year floodplain, but
within the 500-year floodplain. Within the 500-ydimodplain in the County all buildings must be
elevated 1-foot above the highest adjacent gradeedbuilding pad. NFIP allows a development to
increase the high water mark of a 100-year flood figot, County Code has a more stringent
requirement allowing only a 0.5-foot rise.

5.3.3.5.7 Public Information

Providing information to the public is a criticam in mitigating flood damage. The County has
several locations where floodplain information ieypded to the public including the Douglas County
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Library, Douglas County website, and the publicrdeu at 1594 Esmeralda Avenue room 202.

Additional public information may be provided bylboards or public service announcements on TV
or radio.

111!

The Douglas County Board of Commissioners must ddaraware of the need for enforcement of the
master plan (using the floodplain studies) for fatdevelopment, public awareness to include thadflo
insurance program information and an active miigaprogram. The greatest flood threat to Douglas
County’s population exists in the Gardnerville Raog area due to the fact that these residential
structures are pre NFIP. Current master plan doés not allow building of new structures in this
floodplain. Please see tables below for types and numbergsiingxstructures in hazard areas.
Please see map in appendix B for visual referemdetore structures in hazard area. (There are four
separate maps which cover entire county)
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Year

Flooding
Location

Comments

Estimated Losses

December
1852

Carson Valley

Two days of heavy snowfall followsdfur | No Figures available

days of warm rain. Little damage occurred
because settlements were located away from
the low areas. ltis likely flooding occurred
along other western Nevada rivers at this
time.

December
1861

January
1862

Carson and Truckee

River Basins

Two days of heavy snow before Christmas| No Figures available
followed by extreme cold temperatures
freezing the snow. From Christmas Day until
December 27, a warm rain fell. It was
reported that Carson Valley became a lake.
At that time, most of the settlements were
located out of the valley along the eastern
slope of the Sierra Nevada, so little damag
was reported.

W

December
1867

January
1868

Carson and Truckee

River Basins

On December 20, an unseasonably warm | No Figures available

rainstorm fell on snow accumulations in the
Sierra Nevada. This storm became more
intense on December 24 and ended on
Christmas Day. After a period of clear
weather, a second intense rainstorm began on
December 30 and continued through January
2,1868. The Carson Valley again became a
lake. This flooding exceeded the 1861 flo
crest. All bridges in the Carson Valley
crossing the East Fork and West Fork Carson
River as well as the main-stem, were swe
away, including William Cradelbaugh’s toll
bridge, the first bridge over the Carson River
in Carson Valley.

March
1907

Walker, Carson and

Truckee River
Basins

A series of snow storms began on March 1gNo Figures available
turning to rain and continuing until March 2.
The Truckee River severely damaged the
Electric Light Bridge. In Carson Valley, all
of the bridges of the East Fork and West Fprk
Carson River as well as the main-stem
Carson River were Either destroyed or
seriously damaged. Among the bridges
destroyed on the Carson River were the
Cradlebaugh bridges on the Gardnerville-
Carson city Road (U.S 395, and the
McTarnahan bridge on the toll-road on the
south end of Prison Hill. . .
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Year

Flooding
Location

Comments

Estimated Losses

March
1928

Walker, Carson and
Truckee River
Basins

A snowstorm began March 23 and soon
turned to a rainstorm below the 8,000-foot
elevation. On March 26 Temperatures

dropped. In the Carson Valley, both forks of

the Carson River and the main-stem Carsd
River overflowed their banks, but little
damage was caused.

No Figures available

n

December
1937

Carson and Truckee
River Basins

h

Rain began on the evening of December 9
and continued until the afternoon of
December 11, melting most of the snow p3
at the higher elevations. After a short brea
the rain restarted and continued until
December 13. On the East Fork Carson
River, the Douglas Power (Ruhenstroth) D
was severely damaged. Flooding began i
the south end of Carson Valley on Decemk
10. In the Gardnerville area, the flood cres
at 10.300 cfs late in the afternoon of

December 11 at the USGS stream gage orlv
lle.

the East Fork Carson River near Gardnerv|
On the West Fork Carson River, parts SR
present day SR 88. Were flooded to the de
of 14 inches. On the Carson River,
Cradlebaugh Bridge was under about 18
inches of water, and the main highway
between Carson City and Gardnerville was
closed and not reopened until December 1,

No Figures available

ck

am

er
ted

37
pth

November
December
1950

Walker, Carson and
Truckee River
Basins.

A sequence of rapid moving storms and
unseasonably high temperatures melted m
of the early snow pack in the Sierra. Durin
period from November 13 to December 8,
total precipitation ranged from about 5 inch
at the foot of the Sierra Nevada in Nevada
about 30 inches at the crest in California. (¢
the East Fork Carson River near Gardnerv|
the flood crested on November 21, at 12,1
cfs. At the north end of Carson Valley, the
peak discharge near Carson City was 15,5
cfs on November 22.

The estimate of damages in the
othree river basins was $4.4

Million ($27.6 million in 1997
Jgollars) (U.S. Geological Survey

1954);
es

(o

Dn
lle,
0

00
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Year

Flooding
Location

Comments

Estimated Losses

December
1955

Truckee, Carson
and Walker River
Basins

During December 21 to 24, an intense stor
of unseasonably high temperatures melted
part of the snow pack in the Northern Sierr:
Nevada. Precipitation at the headwaters o
the principal river basins averaged from 10
13 inches. On the East Fork of the Carson
River near Gardnerville, the flood crested 4
17,600 cfs on December 23. On the West
Fork Carson River at Woodfords, Californig
the flood crested on December 23 at 4,810
cfs. In the Carson Valley, over 16,000 acre
were flooded (about the same acreage

flooded in New Year's flood 1997) and many

families were forced to move out when the
homes were isolated and flooded. The larg
structure destroyed in Carson Valley was
Lutheran Bridge, which collapsed. At the

north end of Carson Valley, the flood crested

near Carson City on December 24 at 30,00
cfs, setting a record that stood until the Ney
Year's flood 1997.

mThe estimate of damages in the th

river basins was $3,992,000

A ($22,327,000 in 1997 dollars) (U.S
Geological Survey 1963b). One life

tavas lost.

t

n

r
est

0
v

January
February
1963

Truckee, Walker
and Carson River
Basins

As late as January 27, western Nevada wa
having one of its worst winter droughts. An
intense storm of unseasonably high
temperatures started late January 28 and
continued through February 1. Precipitatio
varied from 5 to more than 13 inches. The
freezing level was above 8,000 feet during
most of the storm and as high as 11,000 fe
attimes. On February 1, the flood crested
13,360 cfs on the East Fork Carson River
near Gardnerville, and at 4,890 cfs on the
West Fork Carson river at Woodfords (US(
Survey, 1966 a).

sDamage in the three river basins w
estimated at $3,248,000
($15,130,000 in 1997 in dollars)
(U.S. Geological Survey 1966a).

n

as
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Year E;)c(;?il(r)]g Comments Estimated Losses
December| Truckee and Carson This flood resulted from a storm of The estimate of damages in these
1964 River Basins unseasonably high temperature and rain | two river basins was $2,236,000
melting part of the snow pack. During ($10,111,000 in 1997 dollars) (U.S
December 21-23, warm air mass raised Geological Survey, 1966b).
temperatures, increased wind velocities angd
caused torrential rains, as much as 16 inches
in the mountain areas. This flood was similar
to the December 1955 flood. On December
23, the East Fork Carson river near
Gardnerville crested at 8,230 cfs and the
West Fork Carson River at Woodfords
crested at 3,100 cfs. In Carson Valley,
13,500 acres of pasture, hay and grain wefe
flooded. The flood crested on the Carson
River near Carson City on Christmas Day at
8,740 cfs (USGS Survey 1971).
February Truckee and Carson A light rain began February 12 becoming | Damage resulting from this flood
1986 River Basins heavy on February 15, diminishing on was estimated at $12,700,000
February 18. On February 19, the East Fork$17,760,000 in 1997 dollars)
Carson River near Gardnerville crested at | (Donna Garcia, U.S. Army Corps d
7,380 cfs, and the West Fork Carson River| aEngineers, verbal commun., 1997)
Woodfords crested at 551 cfs (Pupacko and
others, 1988). Flooding in Carson Valley
caused the closing of Cradlebaugh Bridge pn
U.S. 395 over the Carson River on February
17.
December| Walker, Carson and This flood resulted from several moderate {oEstimated initial damage
1996 Truckee River heavy snowstorms during December 1996 (Interagency Hazard mitigation
Janu ary Basins followed by three subtropical, heavy Team for FEMA-1153-DR-NV)
1997 rainstorms from the Pacific. The third storm $21,310,567. .
melted most of the snow pack in the Sierral
Nevada below 7,000 feet and produced heavy
rainfall up to 10,000 feet.
August Preacher/Ray May| This flash flood resulted from . Estimated initial damage:
2012 Fire area thunderstorm rain on wildfire footprints. | $92,000.00 (Nevada Departmen

watersheds

The debris covered and closed U.S.
Highway 395.

of Transportation).

=

Based on historical events, flooding is a high prability in the Carson Valley (Douglas County).
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During the kick-off meeting at Douglas County Enexrgy Operations Center, the
Committee discussed the objectives of the DMA 2006 hazard mitigation planning
process, the public outreach process, and the steplsed in updating the HMP and
achieving the County’s goals. The planning proeess discussed, including the purpose of
the plan and the previous plans tasks, goals ajedtoles and new goals and objectives were
considered. The 12 potential hazards from thdraigiMP (as shown in Section 5.2), were
reviewed and modifications to the hazards list vebseussed. A hazard identification table
was completed for the update. The exercise idedtthe specific hazards that the Planning
Committee wanted to address in the HMP. A Hazaddillig Worksheet was then
completed by the Planning Committee, which usedmmaveraging to prioritize the hazards
into high, medium and low categories. See Appeidiar agenda, list of attendees and
handouts.

$ A*

Briefed the Planning Committee on progress madiate. A review of the completed
Hazard Profiling worksheets took place, along winfirmation of hazard ranking. Sub-
committee groups for the highest ranking hazard® wstablished and given assignments.
Progress report dates were also established. Seendx E for agenda, list of attendees and
meeting handouts.

/ A+

Presentations of work performed thus far on thefitapidentified hazards were given by
each sub-committee leader. Discussion of lowemngkiazards took place, along with future
actions on those hazards. Project identificaticoh aiority were briefly discussed as well.
The committee ended the meeting by reviewing the ppdate schedule and discussing
future meetings and procedural matters. See Apgdhflor agenda, a list of attendees and
meeting handouts.

0 ** +*

A brief review of the rough draft HMP document tqakce, along with the review of the
identified goals and actions. STAPLE+E worksheeatsendistributed and explained for
prioritization of the identified goals and actidams. Each member was asked to complete
the STAPLE+E forms and submit them back for scorirge upcoming HMP public
presentations were discussed, along with the rgcevised HMP update timeline. See
Appendix E for agenda, a list of attendees and imgéiandouts.

0 .#.+*

Another review of the rough draft HMP document teddkce. Results of the STAPLE+E
worksheet were thoroughly reviewed and discussesheSgyoals and actions were re-
prioritized based on importance. See Appendix Eaffanda, a list of attendees and meeting
handouts.

C-1



This page left intentionally blank.

C-2






Stakeholders Letter
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Bordering Communities Letter

D-2



Press Release
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Public Presentation Sign-In Sheet

July 29, 2013
Douglas County Emergency Operations Center
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Public Presentation Sign-In Sheet

August 1, 2013
Tahoe-Douglas Fire Station
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Name: Date:
Agency:
Hazard Profiling Worksheet
Legend: 1 =lowest; 5 = highest
Area Degree of SIS
Hazard Type Magnitude |[Duration Hconomic Affected Frequency Vulnerability Corpm.L.mlty Total
Priorities

Natural
Avalanche
Drought
Earthquakes
Epidemic

Expansive Soils

Extreme heat

Flood (Includes dam failure,
canal failure, and mudslides)

Hail & thunderstorm

Infestations

Land subisdence & ground
failure

Severe Winter Storm

Severe Windstorm

Tornado

Tsunami/seiche

Volcano

Wildfire

Human-caused

Hazmat
Terrorism/WMD
State of NV Categorization of Hazards
) &< " &< " - 6C " ) 6C "
% &
! " # %
# $ '

%

*xn
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Hazard Mitigation Plan Update
Proposed Sub Committee Assignments

Based on the outcome of our Douglas County HazesfiliRg Exercise, we have identified three very
high risk hazards and two high risk hazards. Tddarices of hazards identified are either medium, lo
or very low risks.

I would like to propose that we concentrate onvitiyy high and high hazards as an initial approatfe.

will also need to begin working on the demographformation for the update and risk mapping. Inesrd
to accomplish our task, we will need to break ammmittee up into sub committees, generally by
matching up areas of committee member expertideavie of the five hazards. Some individuals may be
asked to serve on more than one sub-committee.

The following sub-committees proposed are:
Earthquake
Members

Tod Carlini (Lead)
Steve Eisele
Erin Surane

Technical Expertise

Craig Depolo, Nevada Bureau of Mines and Geology
Gary Johnson, Nevada Bureau of Mines and Geology

Floods
Members

Erik Nilssen (Lead)
Tom Dallaire
Kevin lkehara
Greg Hill

Josh Poulson

Bob Spellberg
Candice Stowell

Technical Expertise

Luke Opperman, Risk Mapping — Division of WatesBerces
Edwin James, Water Sub-Conservancy

Kim Davis, Flood Plan Manager

Stephanie Hicks, RO Anderson Engineering

E-13



Wildland Fire

Members

Mark Novak (Lead)

John Pickett

Steve Eisele

Mike Vollmer

Reference: Nevada Wildland Fire Assessment 2006 — Douglasm@dlLake Tahoe Basin
Drought

Members

Nate Liesing (Lead)

Erik Nilssen

Tom Dallaire

Technical Expertise

Edwin James, Water Sub-Conservancy

Douglas County Agricultural Community

Gary Stone, Federal Water Master
Severe Storm

Members

Tod Carlini (Lead)

Gary Cullen

Nate Leising

Technical Expertise
U.S. Weather Service - Reno

Demographics and Risk Mapping

Candice Stowell
Eric Schmidt
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Douglas County Hazard Mitigation Plan Update
Planning Committee Agenda
February 2013 — 9:00 AM
Douglas County Emergency Operations Center

AGENDA

1. Committee roll call

2. Sub-Committee assigned plan section updates
1) Flood- Erik Nilssen
2) Drought- Nate Leising
3) Earthquake- Tod Carlini
4) Wildland Fire- Mark Novak
5) Severe Storm- Tod Carlini

6) GIS- Eric Schmidt
7) Demographics- Candace Stowell

3. Discussion on remaining hazards and future actions
4. Discussion on project identification and priority

5. Review plan update schedule

6. Future meetings

7. Procedural matters and questions
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Douglas County Hazard Mitigation Plan Update
Working Group Agenda
July 11, 2013 - 9:00 AM
East Fork Fire and Paramedic District Office

AGENDA

. Review of HMP rough draft document

. Review of HMP goals and action items

. Review of STAPLE + E prioritization of goals andian items
. Discussion on upcoming HMP public presentations

. Review of HMP update timeline

. Discussion on time cards

. Procedural matters and questions
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Sample Press Release for Annual Maintenance Meeting

Douglas County, Nevada is meeting to review anchtaai its Hazard Mitigation Plan to assess
risks posed by natural disasters and identify waysduce those risks. This plan is required
under the Federal Disaster Mitigation Act of 208Gagprerequisite for receiving certain forms of
Federal disaster assistance. The plan can be fmutite Douglas County Emergency
Management website at www.douglascountynv.gov.

Public comments and participation are welcomed. addditional information or to request to
participate, or to submit comments, please coritadtCarlini, Douglas County Emergency
Manager, at (775) 782-9040 or tcarlini@eastforkéirg.
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Annual Review Questionnaire

PLAN SECTION QUESTIONS YES NO COMMENTS

Are there internal or external organizations
and agencies that have been invaluable to
the planning process or to mitigation action?

PLANNING Are there procedures (e.g., meeting
announcement, plan updates) that can be
PROCESS done more efficiently?

Has the Steering committee undertaken any
public outreach activities regarding the HMP
or implementation of mitigation actions?

Has a natural and/or human-caused disaster
occurred in this reporting period?

Are there natural and/or human-caused
HAZARD hazards that have not bee addressed in this
PROFILES HMP and should be?

Are additional maps or new hazards studies
available? If so, what have they revealed?

Do any new critical facilities or infrastructure
need to be added to the asset lists?

VULNERABILITY

ANALYSIS Have there been changes in development
patterns that could influence the effects of
hazards or create additional risks?

Are there different or additional resources
(financial, technical, and human) that are
now available for mitigation planning?

Are the goals still applicable?

Should new mitigation actions be added to a
MITIGATION community’s Mitigation Action Plan?

STRATEGY
Do existing mitigation actions listed in a

community’s Mitigation Action Plan need to
be reprioritized?

Are the mitigation actions listed in a
community’s Mitigation Action Plan
appropriate for available resources?
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Mitigation Action Progress Report

Progress Report Period:

to

Page 1 of 3

(date)
Project Title:

(date)
Project ID#

Responsible Agency:
Address:

City:

Contact Person:

Phone # (s):

List Supporting Agencies and Contacts:

email address:

Total Project Cost:

Anticipated Cost Overrun/Underrun:

Date of Project Approval:

Start date of the project:

Anticipated completion date:

Description of the Project (include a description of each phase, if applicable, and the time frame for

completing each phase):

Milestones

Complete

Projected
Date of
Completion
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Plan Goal(s) Address

Goal:

Page 2 of 3

Indicator of Success:

Project Status Project Cost Status
Project on schedule Cost unchanged
Project completed Cost overrun*
Project delayed* *explain

*explain

Cost underrun*

Project Cancelled *explain

Summary of progress on project for this report:

A. what was accomplished during this reporting period?

B. What obstacles, problems, or delays did you encounter, if any?

C. How was each problem resolved?




$ ( #

Next Steps: What are the next step(s) to be accomplished over the next reporting period?

Page 3 of 3

Other Comments:







$

Overview of the Mitigation Goals, Objectives, and Btential Actions (2006)

Listed below are the County’s specific hazard natiign goals and objectives as well as related
potential actions. For each goal, one or more obes have been identified that provide
strategies to attain the goal. Where appropriageCounty has identified a range of specific
actions to achieve the objective and goal.

Goal Number Action Action Sub Action Description Sub Action Status
and Number Description
Description
Action 1.A.1 Master Plan etc.
updated in2011.
Ensure that the | Update the Douglas County | ~gntinued in HMP
Objective | County’s Master Plan, Open Space and.ayision in Action
LA planning tools to | Agricultural Lands 1A
be consistent Preservation Implementation
with the hazard | Plan and County Title 20 to
information be consistent with the hazard
identified in the | area maps and
HMP. implementation strategies
developed in the HMP.
Goal 1
Promote Action 1.B.1 Applications
?;?;:; Aol for POM and HMGP submitted for
pply for an : :
development S highway 395 in
_ grants to fund mitigation rocess and
— Pursue available : : PR P
Objective . actions identified in this 88 TDEPD fuels
1B grant funding to | yvp. :

implement
mitigation
measures.

reduction grants
received.
Continued in HMP,
revision, actions
5.F,7.C,7.D, 7.E,
7.F.

Action 1.B.Z Research
State and Local entities with
resources to leverage new a
existing funding (University
of Nevada Reno Cooperative
Extension, Carson River
Water Subconservancy
District, and Tahoe Regional
Planning Agency).

Application
submitted for
hglighway 395 (in
process) and 88.
Partnered with
NDOT and
Subconservancy.
Study completed
by NCRWS (info
coming) action
continued in HMP
revision actions
2.D,5.F.
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Goal 2

Build and
support local
capacity to
enable the
public to
prepare for,
respond to,
and recover
from
disasters.

Action 2.A.1

Presentations in

_ LEPC, CERT,
Educate County | Develop and provide EOP presentation
officials, presentqtlon and/or to public, HMP
Objective desartment headsmf:')rm?tlon about the ga;rz]grd revision process,
oA and emergency rrlu |g? |og. pr(.)bgre.\m Zn . IS | Jiving with fire,
response plan .or istribution during | ildfire awareness
personnel about | meetings. week. Actions
the Hazard continued in HMP
Mitigation Plan. revisions as
actions 1.B, 1.E,
2.A 2.G.
Action 2.B.1 EOP describes
evacuation
Objective Improve upon Develop emergency procedures 2011.
2B existing evacuation programs for
iliti neighborhoods in flood prone TDFPD
capabilities to 9 : O PIONE evacuation drills
warn the public areas and wildland fire areag :
. by increasing the public Maps added to
O_ em'ergency awareness about the HMP revision.
Situations to evacuation programs. Continue public
include the education in HMP
education of the revisions action
public about the 2 A
warning systems
Action 2.B.2 Hasn’t been
_ o completed due to
Add rain gages to existing budget. Carry
warning systems. forward to revised
HMP action 5.A.
Educate the Action 2.C.1 TDFPD complete
o public to increase _ for wildland fire,
Objective | their awareness | Establish a budget and Subconservancy
2.C of hazards, |dfe.nt|f¥ funding sources for provides, HMP
emergency mitigation outreach to include update public
response, and all the identified hazards meetings
recovery. (flood, earthquake, wildland | -qntinued in HMP

fire, severe weather,
avalanche and landslides).

revisions actions
2.D,7.C,7.D, 7.E,
7.F.
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Action 2.C.2

Work with school districts to

Shake-out, fire
drills, earthquake

: drills monthly.
Goal 2 develop a public outreach DC website
campaign that teaches alerting and
Build and Objective | Educate the children how to avoid danget yreparedness
support local 2C public to increase and behave during an information.
capacity to ' their awareness | €Mergency. Continued in HMP
enable the Continued | of hazards, revisions actions
public to emergency 1.E, 2.E.
prepare for, response, and : _
respond to recovery. Action 2.C.3 Not specifically
’ targeted, covered
and recover :
from Continued Support the efforts and in previous. Not
education of people with continued in
disasters. C
d!SabIhtIeS to prepare for update.
Continued disasters.
Action 2.C.4 Covered in other
-y . __| action items,
Distribute appropriate public . .
: . continued in
information about hazard o
mitigation programs and HMP revision
projects at County-sponsored &ctions 2.G, 3.E,
events 7.B.
Action 3.A.1 No action. Delete
o from HMP
Goal 3 Objective Protect existing | Develop and adopt a revision because
3.A assets, as well as development ordinance that | o |ow risk
Reduce the any future may stipulate building and
possibility of development, | landscaping requirements in
damage and from the effects | the avalanche prone area.
losses due to of an avalanche.
Natural
Hazards
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Goal 3

Reduce the
possibility of
damage and
losses due to
Natural
Hazards

Continued

Action 3.B.1

No action. Carried
forward to HMP

Objective Protect existing | Survey the public buildings t0 ayision in action
3.B assets, as well as determine the need for 3A.
any future structural retrofit of critical
development, facilities.
from the effects
of an earthquake
Action 3.B.2 No action. Carried
forward to HMP
Survey the public buildings t0 avision in action
determine the need for non- 3A.
structural retrofit of critical
facilities.
Action 3.B.3 Addressed in
revision process
Work with Nevada for HMP in action
Earthquake Safety Councilin 5 ~
the compliance of the Nevada
Earthquake Mitigation plan
goals and objectives.
Action 3.B.4 Several county
facilities, fire
Procure equipment such as districts, towns,
emergency backup generator$etrofit water
which provide continuity of systems, GID
operations to critical public facilities, security
utilities and infrastructure. augmentation,
EOC.
Action 3.C.1 Ongoing,
gtc)gective Protect existing | Continue to strictly enforce (r:é)\;'gir;:]ei?] |20I;:2/InFS>

assets, as well as
any future
development,
from the effects
of a flood.

5 the County’s building code
Title 20, the Open Space PIa
and the Master Developmen
Plan.

1.A, 1.F, 3.D, 5.B,
"S.L,7.A 7.C, 7.H.
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Goal 3

Reduce the
possibility of
damage and
losses due to
Natural
Hazards

Continued

Action 3.C.2

Support the efforts of the
Carson Valley Water Sub
conservancy District in issue
within the County’s
jurisdiction regarding
development in the Carson
River Basin.

Cooperative
agreements with
adjoining political
subdivisions

Scontinued in HMP
revision as action
5.L.

Action 3.C.3

Acquire Repetitive Loss
Properties within the County

Acquired 1 of 4
buildings,
continued in HMP
revision action
5.M.

Protect existing
assets, as well as

Action 3.D.1

Develop and adopt a
5 development ordinance that

No action.
Delete from
HMP revision

Objective | gny future may stipulate building and b_ecause of low
3.D development, landscaping requirements in risk.

from the effects | the landslide prone area.

of a landslide.

Action 3.E.1 No action. Not
carried forward to

Objective Protect existing | Install/maintain lightning HMP revision
3.E assets, as well as detection systems and rods f

any future
development,
from the effects
of severe

public outdoor venues and
critical facilities.

Obecause of low
risk.

weather.

Action 3.E.2

side dead tree and branch
removal pick-up program to
protect structures from a
thunderstorm/lightning/wind
event.

Develop an annual free curbt

Towns have
curbside green
waste disposal
program,
continued to HMP
revision action
7.D.
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Goal 3

Reduce the
possibility of
damage and
losses due to
Natural
Hazards

Continued

Action 3.E.3

Continue to enforce and

Ongoing, included
in HMP revision

At feti action 1.A, 1.F,
Objective Protect existing update the Building Code 3D. 7L
3.E assets, as well as . . L
provisions pertaining to
inued any future construction relative to snow
Continue
development, and wind resistance.
from the effects
of severe Action 3.E.4
weather.
Procure equipment such as | Same as above
emergency backup generatorsction 3.B.4.
which provide continuity of
operations to critical public
utilities and infrastructure.
Action 3.F.1 Ongoing, included
in HMP revision
Review, update and enforce actions 7.A. 7.C
o o the Master Plan, Open Space; 1y
Objective Protect existing plan and building codes
3.F assets, as well as

new
development,
from wildland
fires.

* related to defensible space
requirements for new
development.

Action 3.F.2

Develop a curb-side dead tre
and weed removal pick-up
program.

Commercial and
public green waste
&acilities, TDFPD
curbside chipping
program, towns
have programs for
removal of
hazardous trees
continued in HMP
revision as action
7.D.

1}
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Goal 3

Reduce the
possibility of
damage and
losses due to
Natural
Hazards

Continued

Action 3.F.3

Work with Nevada Division
of Forestry, Nevada Division
of State Lands, Bureau of
Land Management and US

Forest Service to conduct fue'agencies’ fuels

reduction project on state angd

federal property surrounding
each community.

TDFPD fuels
modification
programs on
private lands, state
park development
at Tahoe, federal

modification
programs.
Ongoing to HMP
revision action
7.E.
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