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1. Defnitions, Acronyms, and Abbiations

100-year flood plain The geographical area defined by FEMA as having a 1% chance of being
inundated by a flooding event in any given year

500-year flood plain The geographical aaalefined by FEMA as having a .2% chance of being
inundated by a floding event in any given year

AMIt Area Median Income

CDB® Community Development Block Grant

CDBE&@R Community Development Block Grailisaster Recovery
CDB@MITt Community Developmentid@k Grant Mitigation

DHSEM Previously the West Virginia Divisio of Homeland Security and Emergency
ManagementCurrentlyknown as the Division of Emergency Manag@n(EMD)

DORB Duplication of Benefits. Any assistance provided to subrecipients e purpose (i.e.,
for repair, replacement or reconstruction) asygrevious financial or-kind assistance already
provided for the same. This prohibition comesrfriie Robert T. Stafford Disaster Assistance and
Emergency Relief Act (Stafford Act) tredefore, these other sources of funds must be deducted
from anypotential award

EMD West Virginia Division of Emergency Management (formerly DHSEWision of
Homdand Security and Emergency Management)

FEMA Federal Emergency Management Agency

FRN Federal Register Notice. The Federal Register N&ic€DBAGMIT furds was published
August 30, 2019 (84 FR 45838)

GIR General Infrastructure Program

HCDA Housing and Community Development Act of 1974
HMGR Hazard Mitigation Grant Program

HMP Hazard Mitigtion Plan

HUD U.S. Department of Housing & Urban Development

HUDMIDt Most Impacted and Distressedeas as determed by HUD in the CDB@T Federal
Register Notice (84 FR 45838)

LER Limited English proficiepcindividuals who do not speak English asrtprimary language
and who have a limited ability to read, speakte, or understand English
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LMA Low to Moderatelncome Area Benefit describes activities where the area served includes
51% or more LMI households

LMk Low to Moderatelncome. An incomef less than 80% of the local area median income
(AMI)

LMH Low to Moderatelncome Household. A household with an income of less 80% of the local
area median income (AMI)

MIDs Most Impacted and Distressed areas

MNAr Mitigation Needs Assessment (alsskiBiased Mitigation Needs Assessment)
NFIR National Flood Insurand&rogram

RADQA Regional Planning and Development Council

SHMQ@ State Hazard Mitigation Officer

SRO@ State Resiliency Office

State MI@ Most Impacted and Distressed areas as determined byttdie 8f West Virginia
based on the Presidentially Declared coumitd=EMA Disaster DeclaratibiR4273

Subrecipient A city or a countgr other eligible applicant that has applied for and been awarded
a grant by the West Virginia Development Office

WVCAT West Virginiaddfficeof Community Advancement and Development
WVDOr West Virginia Development Office

UGLG Units of General Local Government. Cities, counties, towns, villages and other-general
purpose political subdivisions of a state



State of West Virginia CDBGT Action Plan

2. Executive Summary

On June 23, 2018Vest Virginia was struck with recebceakingrd y F I £ § NB a dmati Ay 3 A
S @ S y (miuch Bf2hBl3tateleading to widespread amtbvastating flash flood$henrGovernor

Earl Ray Tomblin declared a state of emergency for 44 éfthé G S Q& [rpgicdly 83y (1 A S & ¢
peopledied, and 1200 houses ave damaged or destroyed liye flood. Impacted communities

continue to work to recover and rebuild, and many experts believe thisio@emillennia event

will not be isolatedWest Virgiia has a long history of floodinghe National Centers for
Envirommental Information repord 2,302 flood event#n the statebetween January 1992 and

July 20172 SAG ANBAYALF Qa dzyAljdzS € y RSO teddd of @2 y (I NR ¢
mountainos 2 LJ2 AN LK@ X NI AYy GKFG FI € funsdowhintbkh8 & dl G
valleys.The state experiences both riverine flooding (when streams and rivers overflow their
banks) and flash floodingdditionally, because of this topograpbye comgratively flat valley

landthat runsalong creeks can be a natupdce for developmentpotentially placing additional
structuresat risk of flooding

As a result of th 2016disaster, he State of West Virginia is thecipient of a$106,494,000
Commurity Development Block Grarmg Mitigation (CDBGMIT), administered by the U.S.
Department of Housing and Urban Development (HUD). These funds, known as CDBG
MIT,represent a unique and significant opportunity for the state of West \4rgind in particula

the counties most impacted by recent disaster evdots;arry ou strategic, datadriven,
transformative activities to minimize or eliminate the risks and reduce losses from future
disastersCDB@MIT fundswill both enable the Stateo mitigate againsthese disaster risks, as

well asprovide the opportunity to imprav state and local planning to align wiith mitigation

goals.

COB@MIT fundsar®RA a G Ay Ol FyR LI NI FNRY OK&Bnef2@ub,idSQa
the Stateof West Virginia gerienced catastrophitooding, landslides, mudslides, and severe

storms. On June 25, 2016 major disaster declaration was declared, encompassing 12 FEMA
designated counties: Clay, Fayette, Greenbrier, Jackson, Kanawha, Lincolre, Mazirolas,
Pocahatas, Roane, Summers, and Webditeresponse to this disaster gistate of West Virginia

receiveda total of $149,875,000 in Community Development Block Gr&nisaster Recovery
(CDB@R) fundindrom the U.S. Department of HousingdaUrban DevelopmerfHUD through
appropriations made in Public Law 1228, Publicaw 114254, and Public Law 1-B4.

In August 20196.875 billion in CDBRAIT funds were allocated by HUDgi@antees recovering
from qualifying 2015, 2016, and 2017 aditers, including®S {GFGS 2F 2 S&i
$106,494,000 allocatiomn the CDB®IT Federal Register Notice (84 FR 45838) mitigation
activities are defined as
GXtK2asS OGABGAGASEAE (GKIFIG AYONBIFaS NEeaitASyo
risk of loss ofife, injury, damage to and loss of property, and suffering andshigr, by
lessening the impact of futuRA 4 A G SNAR ® &
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The West Virginia Development Office (WVD¥3)been designated as thead administrative
agencyfor the CDB@MIT funds.As such, WMD haded the effort to create this Action Pland
provide a in-depth analysis of current and future risks to the statewell as tpropose aigh

level strategy for howhe funding willbe used to address these risks and disaster mitigation needs
in eligible communities.

This Action Plan has been developed thrargjlaboration and partnership with appropriate state
and federal agencies, including the State Resiliency Office and FEX&A. &id stakeholder
participationhavebeen key throughout therocess; WVDO has engaged with Regional Planning
and Development @incils, city and local governments, paofits and social service providers,
the business communitgnd the general publi create an Action Plan that is reflective of local
needs andgriorities.

West Virginia is focused omaking datanformed inveiments through highmpact projects that
will reduce risks attributable to natural disasters, with particular attention petiteve loss
propertiesand critical infrastructureThe Sate also supports the adoption of policigdanning
agendasand floodplain managemergfforts that reflect local and regional prioriti@sdwill have
longlasting effects on community risk retion. In order to make such investments, tBate
conducted @horough RisiBased Needs Assessmamtdentify and analyze allgmificant current
and future disaster risks in order to provide a substantive basis for the activities prdposed
CDB@MITfunding. To the meet the requirements of thederal RegisteéMotice, the RiskBased
Needs Assessmeptovided in this plan

f Provdesan overview oWest VirginiRa 3IS23INJ LIKAO € yRaOl LIS
1 Summarizeclimate trends and projections that may contribute to current and future;risks
9 Discussshistoric damage patterns thaave impacted the State West Virginia

1 Identifies all considereesources including the FEMA approved State Hazard Mitigation
Plan(SHMP) and local Hazard Mitigation Plans (HMP)

Assesses current and future risk to critical service areas or comnifigfiite$

9 Assesses risk to vulnerable populations and amdi

1 Addesses unmet mitigation needs in response to identtfigdent and future risks.

=

The Federal Register Notice (FRN) allocating the $106,494,000 requires that all programs or
projects using CDB@VIT funds meet the definition of mitigation and that at |e&686 (or
$53,247,000) of funding must be spentinthesHUA RSY G A FASR aaz2aid L YL} Ol
areas. The remaining 50% of funds may be spent for activities that meet the de@ihitigigation

in the following eligible Stateentified MID couties when supported by determinations based

on the RislBased Needs Assessment.

1 HUD MID Countie€ilay, Greenbrier, Kanawha, and Nicholas

7 State MID Countie§iayette, Jackson, Lincoln, Moey Pocahontas, Roane, Summers, and
Webster
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The State consulted wiitthe West VirginiaDivision of Emergency ManagemeBMD), regional
planning commissions, the private sector, and other governmental agencies to provide-a multi
hazard riskbased mitigatio needs assessment for tledigible countiesThe data suggests tha
based orthe total number of highankinghazardsn each o2 S & (i  + xduiyNlotal hagagd
mitigation plans, the top risks impacting the state in order are:

1. Flooding
2. Winter Weather
3. Severe Storms

Based on the findings of West Virginia Mitigationdse®ssessment (MNA) there is a high demand
and need fothe implementation of infrastructure mitigation projects that will improve resiliency
to hazard impacts, such as floodi@pnsiderig this datadriven analysis along wittakeholder
and community iput, WVDO is proposinipe followingCDB@MIT programshat will work to
achieve the goals of risk reduction and increased resilience

1. General Infrastructure; This program willprovide furding opportunities for local
governments and state agencies to depelargescale mitigation activities that allow
communities to better withstand future disasters. Projects may includestiabilitation
of critical infrastructure; rehabilitation or cdnsction of stormwater management
systems; improving or installingretention basins; relocating water linesulvert
improvements and green infrastructure

2. Public Facility HardenirgThis program wikissist local governmeéind state agencies
with harcening public facilitiesThis includes all critical public fa@ktisuch as potable
water facilities, wastewatergatment facilities, public shelterte and police stations,
medical centersetc. CDB@MIT funds will allow local communities to fundceyaously
identified public facility mitigation needs and/or ideptgublic facility mitigation needs
that will hareen the facility and reduce or eliminate damages and loss of life and property.

3. Regionaklnd Local Planning This program will me ompetition-based allocations to
local governments and other eligible apahtsto covera wide varietyof planning
activitesrelated to local and regional mitigation needs

4. Hazard Mitigation PlanswWest Virginia will use funding to update and develdtaaard
Mitigation Plan (HMP) aenhanced HMP. FEMA approval of the enhdnd® P would
make thestate eligible for assistaraup to 20 percent for estimated aggregate amounts
of a disaster. This State planuldserve as the framework for local hazard mitigatilamg
within the state. CDB®IIT fundswill also be used for thesedal planning efforts managed
by thefive Regional Planning and Development Councils (RRid@d)within the HUD
and State MID areas

5. State Planning The State may select and execute plag studies in coordination with
groups sch as state agencies,dieral agencies, universities, regional planning groups, to
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conduct studies with CDB@IT funds. Studies and planning efforts may be identified
through local community input, including pabineetings, requests for information, or

surveys. Communities magaommend studies to be completed, but these planning funds
will be administered by the StatS8tate planning funds may also be used for capacity

building at the state and local level.

Theproposed allocations for the CDBABT progams are presented below:

Tablel: Proposed Allocations

Percent of LMI Designatioj Max Grant
CDB&MITProgram Allocation Overall Allocation Award
Funding | Minimum (50%
Infrastructure $86,169,30( 81% $43,081,65( -
General Infrastructure Progran  $72169,300 68% $36,084,65| $10,000,00
Public Facility Hardening $14,000,00( 13% $7,000,00( $5,000,00f
Program
Planning and Capacity $15,000,00( 14% $7,500,00 -
State Planning $6,500,000 6% $3,250,00i -
Regional and Local Planning $6,000,00( 6% $3,000,00 $250,00(
Hazard Mitigation Plans $2,500,00( 2% $1,250,00! $200,00(
Administration $5,324,70( 5% $2,662,35! -
Total Budget $106,494,00( 100% $53,247,00 -

Additonal information on all above progranmscluding eligible applings,can befound in Section

5 of thisAction Plan.
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3. Introduction
Hazard Mitigatiomnd CDB@MIT

The U.S. Department of Housing and Urban Development (HUD) publishedeital Register
Notice (FRN) fothe allocation of $106,494,000 in Community Depetent Block Grang
Mitigation (CDB@IT) funds to the state of West Virginia fpralifying 2016 disasters (l3R73)

on August 30, 2019 (84 FR 45838)ese funds were altated by Congss through its allocation
of $6.875 billion in funding made avallaby the Further Additional Supplemental Appropriations
for Disaster Relief Requirements AtR018 (approved February 9, 2018he CDBMIT funds
are intended for the gmntee to carry at highimpact, datadriven activities to mitigate disaster
risks ad reduce future losses.

Hazard Mitigation is defined as any action taken to reduce or eliminatéeongisk to human

life and property from mamade or natural hazardé. hazard is angvent of condition with the
potential to cause fatalities, injuggproperty damage, infrastructure damage, agricultural loss,
environmental damage, business interruption, or other structural or financial losses.

For the purpose of the MBGMIT program,and as defined in the CDBBT FRN, mitigation
activities are defied as those activities that increase resilience to disasters and reduce or
eliminate the longerm risk of loss of life, injury, damage to and loss of property, and agfferi
and hardshipby lessening the impact of future disasters.

HUD has establishele following main objectives for the CDBIE program:

1 Support datanformed investments in higimpact projects that will reduce risks
attributable to natural disasters, with particulactis on repetitive loss of property and
critical infrastructure;

1 Build the capacity of States and local governments toprehensively analyze disaster
risks and to update hazard mitigation plans through the use of data and meaningful
community engagement

1 Support the adoption of policies that reflect local and regipnakities that will have
longlasting effects on comnmity risk reduction, to include the risk reduction to
community lifelines such as Safety and Security, Communications, Food, Water,
Sheltering, Transportation, Health and Medical, Hazardous Materalggement), and
Energy (Power and Fuel);

1 Adopt a forwad-looking land use plan that integrates the hazard mitigation plan, latest
edition of published disasteesistant building codes dnstandards, vertical flood
elevation protection, and policies thamhcourage hazard insurance for private and public
facilties; and
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1 Maximize the impact of available funds by encouraging leverage, ppivialie
partnerships, and coordination with othEederal programs.

Summary of Impacts under 2R73

The CDB®IIT furdswere allocated to grantees recovering from qualif@@g5, 2016, and 2017
disasters. fle State of West Virginia, with theéest Virginia Development Office (WVDO) as the
administering agncy,receivedan allocation related to the flooding, landslidesd anudslides
which impacted the state ilune 201@FEMADisaster Declaration 4273)

Figurel: FEMA DR273 Disaster Declaration

FEMA-4273-DR, West Virginia Disaster Declaration as of 07/13/2016

Hancock - /
v mlﬁj

L ;”’{ ~ |'nc J;.g
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Data Layer/Map Description:
The types of assistance that have
been designated for selected

Marshall N .
arcas in the State of West Virginia.

OH

All designated areas in the State

of West Virginia are cligible to apply
for assistance under the Hazard
Mitigation Grant Program.

Designated Counties

I:l No Designation
i~

Individual Assistance and
Public Assistance (Categories
A-G)

Data Sources:

FEMA, ESRI:

Initial Declaration: 06/25/2016
Disaster Federal Registry Notice:
Amendment #6 - 07/13/2016

Datum: North American 1983
Projection: Lambert Conformal Conic

MaplID 8b70549120d0713161446haprod

Source: FEMA.gov/disaster/4273

West Virginia experienced recelaeakingrainfall in June 2016, reling in flooding across 17
counties. Between 8 and ifGches of rain fell in only 12 hoursausing widespread damage to

housing, businesses, and infrastructure. A state of emergency8v@fdr NSR Ay nn 27F 2

55 counties. A PresidentiaDechred Disaster wassuedJune 25, 2016, designating d@unties:
Clay, Fayette, Greenbrier, Jackson, Kanawha, Lincoln, Monroe, Nicholas, Pocahontas, Roane,
Summers, and WebsteFragically23 lives were lost as a result of the devastating floods.

f M\
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Addingto the devastation and difficulty of recovery, many of the floogdacted areas were

outside ofthe FEMAdefined flood plains, and therefore were not required to carry flood
insurance. It S&AGAYI GSR GKIF G ez 27T (aktSdd aoiiHade 8cadi | f Y 2
insurance

TheSate has been allocated over $149 million in CIDiaster Recovery funds to respond to the

unmet recovery needeesulting from the 2016 disaster. The ordy of these funds are being

used to implement a housirrgcoveryprogram, with a focus otine repair and rehabilitation of
singlefamily and mobile home8. S & i + A NBDR/Acto®RlakK A A KDA IKGa& GKF G o
and resiliency is especially imflor y i XO2y aARSNAY 3 (KS KMitgdtiggNe 2 F
F3FAyad FdzidzZNE RA&lFaGSNE gAft 6S Iy AydS3aNIf
LINE LIS NI & A Kor tiielCOBBRaibgizNdStidist includes housing mitigatioorédfsuch

as elevation. The CDB@BT programwill further this priaity for mitigationthrough a variety of

resilieny measures

HUD and State Most Impacted and Distressed (MID) Areas

The Federal Register Notice (FRNich allocateshe $106,494,000 reqres that all programs or
projects using CDBR3IT funds meetthe deinition of mitigation and that at least 50% (or
PpoXuntInnno 2F FdzyRAy3 Ydzad o6S aLlSyid Ay GKS
areas. The remaining 50% of funds may be dpeattivities that meet the definition of mitigation

in digible Stateidentified MID countieswhen supported by determinations based on the Risk
Based Needs AssessmedtJD MID areas are determined through federal designation.-State
identified MID aresa were identified by the state of West Virginia as areased that were not

specified by HUD. State MID areas include counties that were eligible for FEMA Individual and
Public Assistance Categorie§sAn presidentially declared counties for the 20igaster (DR

4273).

Table2: HUDand State Mbst Impacted and Distressed Areas

Clay
Greenbrier
Kanawha
Nicholas
Fayette
Jackson
Lincoln
Monroe
Pocahontas
Roane
Summers
Webster

=4 =4 =4 -8 8 8 8 _9_8_9a_°a._2

1 FEMA Individual and Households Program application dataset
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Figure2: HUD and State Most Impacted ardistressed (MID) Caies

B HUD MID
1 State MID

Activities and programthat support hazard mitigation in these 12 countwed be eligible for
CDB@MIT funding as identifieth Sectiorb of this Action Plan.

Expenditure Requineents

As with all CDBG funds, the CENBIG program musprioritize benefit low to moderateincome
(LMI) beneficiarieS:he FRN requires thatlaast 5862 ¥ 2 S a  total/CNEEMIY dllocAian
mustbe spent in a manner which benefits Lpjdtsons, hasehotls, or areasThe State priorities

the protection of LMI ingiduals in the proposed programs and projects described in this Action
Plan.

The FRN requires that 50% of CBBGE funds be experad within six (6) years dhe execution
of the grant agrementwith HUD and 100% of fundse expended within twelve (13ars ofthe
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execution of the CDBRIT grant agreemenExpenditure projections for the 12 years can be
found in Appendix E of this Action Plan.

4. RiskBasedMitigationNeeds Assessment

NeedsAssessmerintroduction

To align with the requirements in ti@DE>-MIT Federal Register Notice (84 FR 45840), the State
of West Virgini®evelopment Officeas developed this ridkased Mitigation Needs Assessment
to identify and analyze all signdntcurrent and future risks impacting the State. The Mitigation
NeedsAssessment provides a substantive edige basis for the mitigation activities proposed in
Sectionb of thisAction Plan

This assessment:

~

1. Provides an overview of the state of WEEIA Y A | Q& 3IS23INI LKA O f I yRa
the hazards discussed.

2. Summarizes current climate trends and analyzes climate projections that may contribute

to current and future risks in the state.

Provides an overview of historic damage patterns hatlave impacted the State.

4. ldentifies all considered resources, iRl y 3 2 Sa (i +dppl@EvadyState KeiardC 9 a !
aAlGAIlrIGAz2zy tfly YR 2Sai +ANBAYAIFIQ&- wS3IA?2
Jurisdictional Hazard Mitigation Plans for variousresg

5. ldentifies and analyzes all significant current and future disaistks (84 FR 45840) as
addressed in the State Hazard Mitigation Plan.

6. Analyzes vulnerable populations within the state.

7. Includes a quantitative assessment to demonstrate the signtfpotential impacts and
risks of hazards affecting the seven critsea/ice areas or community lifelines: Safety and
Security, Communications, Food/Water/Shelt€ransportation, Health and Medical,
Hazardous Material (Management), and Energy (PomeéFeel) [84 FR 45847].

w

The Mitigation Needs Assessment utilizesth@ finy 3a 2F 2 Sad *ANBAYALl Q&
Mitigation Plan (SHMP)egional and local mitigation plangata and research acquired from
additional resourcemcluding but not limid to, National Centers for Environmental Information,

US Department off 2 YSf I YR HdnGaztNAnirasttuéture Foundatidrevel Data
Throughout this assessment, the Steites relevantata sources (84 FR 45847)

In preparation of tis Mitigation Neds Asessment the State alsoconsuled with other
jurisdictions the private sector, and other government agencies, including State and local
emergency management agencies that have primary responsibility for the administration of FEMA
mitigation funds(84 FR45840) This collaboration with multiple stakeholders and analykis
various data sources was key to ensuring a comprehensive analysis of the hazards addressed here

11
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and subsequent mitigation measures to be implemented to reduce or eliminate tharsidls
risk of loss of life, injury, damage and loss of property, alithgsuffering and hardship.

Overview of State Landscape and Climate Conditions

State Topography

2S30G xANHAYAIQa fFyRaOl LIS LkRasSa dzyA ljtitz8e oD A ND dzYy
hazards discussed in this section. West Virginia is ofterredfto as the Mountain State because

of the mountainous terrain that comprises essentiallyi KS { 4 4§SQa I NSF ® ¢KS
within two divisions of the Appalachian Highlandsstwf the eastern panhandle, which is crossed

by the Allegheny Mmtains, is in the Ridge and Valley region, and the remaininthivds of the

state is part ofthe Allegheny Plateat.

Within the high mountain regions are where most of the rivers antermadies located
throughout the State begin. West Virginia haswa#tersheds divided according to the USGS
hydrologic unit codes (HUC) that contribute to the<alpeake Bay and the Gulf of Mexdddajor
watersheds include the Shenandoah, Cheat, Jameaywka, Monongahela, New, Ohio, Potomac,
Shenandoah, and YoughiogheRigure3 shows both the kevation and watersheds that comprise
GKS {GFdSQa G2L1R2IAINI LKED

2West Virginia Statewide Hazard Mitigation Plar2®).Accessed on 6/4/2020 frorhttps://dhsem
wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL %2011
2018.pdf

3 West Virginia Department of Environmental Protection, Acegss June &, 2020 from:
https://dep.wv.gov/IWWE/Pages/default.aspx
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Figure3: Topographic Relief and Watershed Map of West Virginia

Pennsylvania

Ohio

Conococheague- .

South Fork
Shenandoah

.+ Watersheds of West Virginia

Major Rivers

Virginia
i Watershed Boundaries
Ij County Boundaries
Mil
o 10 20 40 D Bordering State Boundaries

Source: Figure from West Virginia 2018 Statewide Hazard Mitigation Plan

CurrentClimate Conditions

The diverse topography o¥est Virginia contributes to different climate conditions acrbss t
state. High elevations moderate summer temperatures in the mountains by several degrees, with
average maximum temperatures in the southwesgmthe Ohio river, around &5, and average
maximum temperatures in the easéntral mountains less than $aWinter temperatures show
similar variation, with temperatures much colder in the mountainous central and northeastern
parts of the state, sinkgnto the low 20s, while minimum temperaturiesthe south are around

13
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30°F. Overall, temperatures statewide hamereased less thar’R since the early 90century,
and the number of very hot days (overBbhas been below average in this century (to4261

Precipitation levels likewise vary agsahe state, with central regions having average annual
rainfall d 50 inches or more, areas along the Ohio River receiving about 40 inches, and areas west
of the Eastern Panhandle having about 35 inches aigitual

More significant than average annuatgerature and precipitation, however, is the incidence of
extreme weather in the state. As reported by the NOAA National Center for Environmental
LYF2NXIGA2yZ a2Sad +ANHAYA ke wdather inctmiing ®@adoes, 2 |
thunderstormssnowstorms, hurricane remnants, and flooding. Tornadoes occagionallr (an
average of twdo-five per year) and are usually weak. Flpoolducing extreme precipitation over

the rugged topography is the ctiest and most severe natural hazard for tiiel's (Recbréls of
disastrous extreme flood events include the Gf@haio River Flood (1937), which set reelenc|

flood heights of 69 feet at Huntington and caused extensive damage. River flooding in the east
1985 resulted in an estimated $570 milliordamages (in 1985 dollars).recent years, of the 16
FEMA disster declarations that West Virginia received between 2005 and 2014, 12 were related
to severe storms and flood evertts.

ProjectedClimate Conditions

Climate change is projected to increaserage temperatures in West Virginia, as illustrated in
Figure 4. Observed and Projected Changes (compared to the 190B60 aveage)

in NearSurface Air Temperature for West Virgifiihe degree of climate chgais driven by the
level of global greenhouse gas (GHG) emissighse the state has taken steps to address GHG
emissions from soues in West Virginia, the impact of climate change on West Virginia will depend
on global emission levels. Therefore, $kege has examined the implications of climate change as
part of this mitigation needs assessment.

Scientists use different GHG enussi scenarios, called Representative Concentration Pathways
(RCPs)to model future climate conditions under differentesarios. These scenarios assume
higher or lower emissions levelspg@ding on future economic conditions and policies to reduce
GHG enssions. Under a higher emissions pathway, GHG emissions continue to increase
worldwide; a low emissions pathway assunted GHG emissions are reduc&tyure4 shows

the projected impact of these different scenarios on temperatures in West Virginia. Under a high
emission scenario, climate models project historically unprecedentedimgiby the end of the

215t century, with increases in heat wavéeinsity and decreases in cold wave intens$itynder a
lower-emissions pathway, temperatures are still likely to exceed historical record levels by the

4 Runkle, J., K. Kunkel, R. Frankson, and B. Stewart, 2017: West Virginia State Climate Summary. NOAA Technical
Report NESDIS 148V,4 pp.https://statesummaries.ncics.org/chapter/wv/

5 Ibid.

8 Ibid.

7 Ibid.
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middle of the century.These increasg temperatures will contribute to increasing rates of soil
moisture loss, resulting in more intense drought during dry spells and contributing to higher risks
of wildfires. Higher temperatures can also have serious implications on public health,gvbrticul
among vulnerable populations.

Precipitation patterns are algwojected to change (using the same RCP scenarios), with annual
precipitation projected to increase over the century in West Virginia and across the northeast
United States Figureb). Thisincreased rainfall is expected to be concentrated in the wintdr an
spring, with an increase in the number and intensity of extreme events. The projected increased
severity of rainfall events heightens the risk of flooding.

Figure4: Observed and Projected Changes (compared to the 190960 aveage)
in NearSurface Air Temperature for West Virginia

Observed and Projected Temperature Change

—— QObservations

Modeled Historical
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g .l
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Year
Source: CI@$C and NOAA NCEI. 2017.

8 Representative Concentration PathvefiRCPare greenhouse gas concentration trajeciesadopted by the
Intergowernmental Panel on Climate Change. Different RGZRe been defiad thatassume different levels of
greenhouse ga@GHG)oncentrations these pathwaysire usedn global climate models tproject future climate
conditionsunder different GHG emissions fues The RCP 8.5 scenario assumes continued increa&Gn
emissionsthe RCP 4.5 scenario assumes lower GHG emisBimnsiore information about RCPs, see
https://science2017.globlchange.gov/chapter/appendie/.
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Figure5: Pojected Changes in Annual Precipitation (%) for the Middle of the 21st Ceni

Change in Annual Precipitation (%)

BT [ [ .

<-20-15 -10 -5 0 5 10 >15

SourceCICNC, NOAA NCEI, and NEMAC. 2017.

Regional Variations ini@hate Conditions

Analysis of a range of climate models for futtemperature and precipitatiomdicates that
climate conditions across the state will vary among regions in a similar pattestoiic climate
conditions. That is, as average temperatamd precipitation levels rise across the state, the same
areas oflhe state will continue to have more or less rainfall, or higher or lower temperatures, than

other parts of the state. These pected changes have particular implications for state and-HUD
designated MID counties.

To develop a more nuanced understandinghef potential effects of climate change on future
conditions in MID counties, further analysis was conducted through an atigregand
downscaling of a portfolio of global climate modéls.a conservative approach to understand
potential impacts, thisssessment used RCP 8.5, a higher emissions scenario, to consider potential
future climate conditions in West Virginia. The ifigd of this analysis are described in the
discussion of futuw flooding and drought hazards, below.

Previous Damage Patterns

Dueti2 2Sai +#ANBAYAIFIQ&a 3IS23INILIKE YR 6SIFGIKSN
has a long history of natural di&ers. Flooding and severe storms are all common occurrences
that impact the state based on previous major disaster declarations

Major Disaster Declarations

Provided by FEMAable3 shows major disaster declarations in the state of West Virginia since
1954 by Year, Decldian Date, Incident Type, and Disaster Number.

16
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Table3: Major Disaster Declarations in State of Wedirginia 1954¢ 2020

Year Declaration Date | Incident Type Disaster Number
2020 4/3/2020 COVIEL9 125
2019 8/2/2019 Flood 67
2018 4/17/2018 Flood 117
2018 7/12/2018 Flood 147
2017 8/18/2017 Flood 21
2016 6/25/2016 Flood 165
2015 5/21/2015 Flood 224
2015 3/31/2015 Severe Storm 278
2015 5/14/2015 Severe Storm 279
2015 5/18/2015 Flood 323
2015 8/7/2015 Severe Storm 344
2014 1/10/2014 Chemical 349
2013 7/26/2013 Flood 416
2012 6/30/2012 Sewere Storm 426
2012 10/29/2012 Hurricane 481
2012 3/16/2012 Severe Storm 531
2012 7/23/2012 Severe Storm 569
2012 3/22/2012 Severe Storm 628
2012 11/27/2012 Hurricane 4221
2010 3/2/2010 Snow 706
2010 3/29/2010 Severe Storm 753
2010 4/23/2010 Snow 1060
2010 6/24/2010 Flood 1084
2009 5/15/2009 Severe Storm 1096
2008 6/19/2008 Severe Storm 1115
2007 5/1/2007 Severe Storm 1132
2005 2/1/2005 Severe Storm 1137
2005 9/5/2005 Hurricane 1168
2004 6/7/2004 Severe Storm 1229
2004 8/6/2004 Severe Storm 1319
2004 9/20/2004 SevereStorm 1378
2003 6/21/2003 Severe Storm 1410
2003 9/23/2003 Hurricane 1474
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Year Declaration Date | Incident Type Disaster Number
2003 11/21/2003 Severe Storm 1496
2003 3/14/2003 Severe Storm 1500
2002 5/5/2002 Severe Storm 1522
2001 6/3/2001 Severe Storm 1536
2001 11/16/2001 Hre 1558
2001 11/16/2001 Fire 1574
2000 2/28/2000 Flood 1838
1998 7/1/1998 Severe Storm 1881
1997 3/7/1997 Flood 1893
1996 1/13/1996 Snow 1903
1996 1/25/1996 Flood 1918
1996 5/23/199 Flood 3345
1996 8/14/1996 Fire 3358
1996 9/11/1996 Severe Storm 3366
1995 7/12/1995 Severe Storm 4059
1993 3/17/1993 Snow 4071
1985 11/7/1985 Flood 4210
1984 5/15/1984 Flood 4219
1980 8/15/1980 Flood 4220
1978 12/14/1978 Flood 1696
1977 4711977 Flood 1769
1977 1/19/1977 Drought 2391
1977 8/24/1977 Drought 2392
1977 8/24/1977 Flood 3021
1975 9/12/1975 Flood 3051
1974 1/29/1974 Flood 3052
1974 4/11/1974 Flood 3109
1972 2/27/1972 Flood 3221
1972 7/13/1972 Flood 4061
1972 8/23/1972 Flood 4093
1969 9/3/1969 Hurricane 4132
1969 9/24/1969 Flood 1455
1967 3/13/1967 Flood 4236
1964 3/20/1964 Flood 4273
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Year Declaration Date | Incident Type Disaster Number
1963 3/13/1963 Flood 4331
1962 3/9/1962 Flood 4359
1961 7/23/1961 Flood 4378
1957 1/31/1957 Flood 4455
1954 8/4/1954 Flood 4517

Source: tips://www.fema.gov/disasters

Table4 below summarizes total disaster declarations by incident type to highlight the type of
hazards that most often result in formal disaster detiana and subsequent disasterlied
funding.

Table4: Total Disaster Deafations 1954 2020 by Incident Type

Incident Type Total Disaster Declarations
1954- 2020

Flood 33

Severe Storm 23
Hurricane 5

Snow 4

Fire 3

Drought 2

Chemical 1

COVIEL9 1

Totd 72

Source: https://www.fema.gov/disasters

Based on the above, éhmost common natural disasters that cause damages to an extent that
results in a federal disaster declaration are flooding and severe storms. This historical pattern of
extreme weather igxpected to continue and become more seveue tb climate changd&ased

on this, mitigation measures to reduce impacts caused by these types of hazards is critical.

National Flood Insurance Program Policies and Claims
DAGSY GKS &aidl ( Sedecldations) paNidularly thaos reldkedl fobding, it is
important to note the current state of the National Flood Insurance Program (NFIP) NFIP coverage.

The National Flood Insurance Progfaen A a4 2LISN} 6§SR (KNRdaAK (KS CSR
Acency (FEMA) and ains reduce the impact dfiooding on private ash public structuresThe
NFIP provideaffordable insurance to property owners, renters and businesselencoura@s
communities to adopt and enforce floodplain management regulationsseTlefforts help
mitigate the effects of floding on new and impre@d structures¢ KS b CLt Q& / 2YYdzyA
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System (CRBjovides a reduction in flood insurance premium rates of up to 45% for communities
that implement activities which go above and beaytime mininum requirements of the NFIP

As of 2020, West Virginead 13,594 National Flood Insurance Program (NFIP) policies in force,
representing a total coverage $2,210,335,800.

The 2018 West Virginia State Hazard Mitigation Plan notes statewidé s&#ctures are in the
effective 100year floodplains, and 14%eain both the 100 year and 50§ear floodplains.
Effectively, 99,520 to 159,804 structures are located in Special Flood Hazard Area/f8FrHA).
respect to flooding that occurred as pafft DR4273, 7% of the nearly 1,000 flood insurance
claims in the delared counties were in the 1% annuhhlnce floodplain and approximately 23%
of the insurance claims were outside.

NFIPparticipation hadnitiallyincreasedafter 2016 due td-EMAgroup mlicies plaed on flooded
areas for three years at no cdstcauseof the June 2016 floods. These free group policies have
since expiredand according to the National Flood Insurance Program under the West Virginia
State Insurance Commissjaimere was ofy approximéeely five percent retentionof those
policies West Viginiahad 16,985policies in forcen August 31,2016and the current policies in
force stands at 13,301.

Resources and Data Sources Utilized

2 A0K 'y 2 @SN mfiscapgcimaté ¢oilitofisfiandih&tori of disasteesamined
above, his Mitigation Needs Assessment serves to present an analysis of all current and future
hazards that the state faces as a result of its unique landscape and climate conthtiongh

this Mitigaion Needs Asessment, The West Virginia Development Office certthat, in
responding to this action plan requirement and presenting the required information, the State has
reviewed and considered all applicable sources to ensure a comprehensive aiubtivabat
andysis that serves as a foundation for mitigation progralhese data sources include, but are
not limited to, the following:

1. FEMA Hazard Mitigation Planning Resources:
https://www.fema.gov/hazargnitigationplanningresources

2. FEMA Site Mitigation Planning Resources
https://www.fema.qgov/statemitigationplanningresources

3. FEMA State MitigatiorPlanning Key Topics Bulletins
https://www.fema.qgov/medidibrary/assets/documents/115780

4. FEMA Local MitigatioPlanning Resources
https://www.fema.gov/locahmitigationplanningresources

9 FEMAPaolicy &Claim Statistics for Flood Insurartgps://www.fema.gov/policyclaimstatisticsflood-insurance
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5. U.S. Forest Service Wildland Fire Resources

https://www.fs.fed.us/managindgnd/fire

6. National Interagency Coordirteon Center
https://www.nifc.gv/nicc/

7. HUD CPD Mapping Tool
https://eqgis.hud.gov/cpdmaps/

8. DHS Offie of Infrastructure Protection

https://www.dhs.gov/topic/critichinfrastructuresecurity

9. FEMA Community Lifelines Implementation Toolkit

https://lwww.fema.qgov/medidibrary/assets/documents/177222

10. WestVirginia Division of Highways Transportah Asset Management Plan, August 2019
https://transportation.wv.gov/highways/ppgramplanning/Documents/2018inal TAMP.pdf

11. Fourth National Climate Assessmt, Volume Il, 2018
https://nca2018.globalchange.gov

12. West Virginia State Climate Summary. NOAA Technical Report NESDM\149
https://statesummars.ncics.org/chapter/wv/

13. American Societ of Civil Engineers (ASCE) Infrastructure Report Card 2017
https://www.infrastructurereportcard.org/

In addition, theSate has reviewed and coordinatedtiwihe following plans/dataources in the
sections belowio ensure as comprehensive of a Mitigation Needs Assessment as possible

West Virginia State Hazard Mitigation Plan

WSail +ANBAYAIFIQa {GFGS6ARS 1T NR akeGentZiski A 2y t
assessment conipSGi SR GKNRdAK C9a! Qa | FTFNR aAdA3l daz
foundational starting point for the risks and subsequent analysis performiisiiitigation

bSSRa !aaSaaySyido ¢KS {4 (S @a(SKHMPawas dorhpletd®bgd SR |
the West Virginidivision of Emergency Management (ENf@merly theDivision of Homeland

Security and Emergency Management (DHBPEM)

The West Vginia Statewide Standard Hazard Mitigation Plan provides guidance to redsce los
and prevent injury from bhazard impacting the State and flects a combinationof goals,
objectives, and strategies with input from the general citizenry and represegdtom all levels

of government.

This plan is a critical component of stéeel programs for management disasters and their
impacts and takes into account years of mitigation experience and initiatives.
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I NAGAOIffes GKS { GihclideiiskladsdssmeidRtha idletitifies theityp@afd t f |
location of hazards th@an affect the State andinerability to those hazards identified. This Risk

Based Mitigation Needs assessment aligns with the hazards and data compiled in the SHMP as a
starting point toquantitativdy evaluatesignificant potential impacts and riskshazards affecting

the seven community lifelineendinform the use of CDR®IIT fundq84 FR 45840)

brGA2yFf hOSFEYAO FYR ! GY2ALIKSNAO !
Centerdor Environmeratl Information (NCEI) Storm Event Database

Much of the data utitzed and cited from th&/est Virginia 2018 State Hazard Mitigation Plan and

in this Mitigation Needs Assessment rely on loss data reported by the National Oceanic and
Atmosphek O ! RYAYAAUNIXGA2Y oObh! ! 0Q& bl GAZ2NOEE / Sy
Storm Event Database CHIreceivesstorm event data from the National Weather Servite

guantify damage in terms of loss estimates. Nhgonal Weather Serviggiantifies @dmageusing

all available data at the time of the publicatiovhich arereceivel from a variety of soaes

includirg county, state and federal emergency management officials, local law enforcement
officials, sky warn spotters, NWS damage suraagistheinsurance industry’ For this reason,

property andcrop damags reported in thigMitigation Needs Assas&nt should be considered

as a broad estimate.

FEMANational Flood Hazard Layer (NFHL)

The National Flood Hazard Layer (NFHL) is the geospatial ddtettasetains current effective

flood hazard datavhich has been utilized as paf this analysisTheNational Flood Insurance
Reform Act of 1994 requires that FEMA assess the need to revise and update all flood maps every
5 years. The analysith respect to flood riskcontained in this Action Plan is based on the
effective NFHLthat wascurrent at thetime of ths! O A 2 ydevelépmah THe State notes

that because of continual updatds=MA flood maps may not accurately represent the actual total
areas at risk or may not accurately show the severity of the flood risk feera ajea Future
updatesthat FEMA makes to flood layemsy increase risk or analysis contained h8tdsequent
updates to flood layers may be considered in future amendnmeriss Action PlarAdditionally,

as of the publishing of this Action Planyany T2 NX¥' I GA2y NB3II NRAyYy3I C9a! Q
Maps (FIRM) is current, however it should be nated based on coordination and information
received from FEMA Regiojr&studiedor certainflood areasare currently underway or planned

in the followng counties: Kanawha, Nicholas, Greenbrier, Monroe, Summers, Pocahontas and
Webster.New maps or analysis may include additional projects that were not previously in flood
plan maps buwill be inupdated maps

Local Hazard Mitigation PlagRegions ¢ V
There are eleven Regional Planning Councils representing the various counties across the State.
The Regional Planning and Development CouRLilS ¢ a0 | NBE O2nJd3 RE NBRAE i RIS C

10 https://www.ncdcnoaa.gov/stormevents/fag.jsp
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andfocus on the expansion and improvement of waggstems infrastructure, transportation,
employment, industry, small business development, housing, health care, education, and
recreation! A key function of the RPDCassisting locglirisdictions too mall to maintain staff

for grant writing and planningith support and project management functions where needesl

part of this function, each of the RPDCs maintaiRegional Hazard Mitigation Pleimcomply

with 44 CFR Part 201véhichrequires locaties to complete a natural hazards pl&ach RPDC is
shownin Error! Reference source not found.

Figure6: West Virginia Regional Planning and Development Counci

West Virginia Regional
Planning and Development Councils
(Regions Map)

0 125 28 0 Miles
0 25 %0 100 Kilomesers

Prepared by the West Virginia Geological and Economic Survey, January 2015

Sourcehttp://www.wvgs.wvnet.edu/bb/images/WVPlanningRegionsMap.pdf

1 West Virginia Statewide Hazard Mitigation Plar2¢.Accessed on 6/4/2020 from:
https://dhsem.w.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL

%20112018.pdf
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2 KAf S

2 S 3 (i 18 StatblddA KakadrdMttigation Plan is a foundational resource for state

level planning, RPDC mitigation plans offer a localized analysis and highlight key-texgbnal
planning that provide additional detail at the local level. For this Mitigation Mesgssments,

the Regional Hazard Mitigation Plans that encompass the 1@moscted and Distressed (MID)
counties Table5) were reviewed to ensure a comprehensive analysis.

Table5: HUDand State MID Counties by West Virginia Regional Planning and Development @ounc

County
Summers

Monroe
Lincoln

Greenbrier

Nicholas
Fayette
Pocahonta
Webster

Jackson

Roane

Regional Planning & Ve Her
Development Council AU
Updated
1 2016
2 2018
3 2017
4 2016
5 2016

Key

HUD MID

State MID

Sourcehttp://www.wvgs.wvnet.edu/bb/images/WVPlanningRegionsMap. pdf

With CDB&MIT funds, RPDCs may be eligible for funding to update local hazgationitplans
through this funding opptunity. To ensure coordination with FEMA and minimize duplication of
funding, the State notes the following funding allocations that lmeen made to theRPDC

regions.

Table6: FEMA Fundinglications

Funding Source RPDC Cost toUpdate Approve(_i AR Funding Gap Status
Plan Funding

HMGRDR4359 Pending

(2018 Flooding) RPDC 1 $175,000.00 $131,250.00 $43,750.00 Approval
PI.DMC 201.9'. NO.” RPDC 3 $100,000.00 $75,000.00 $25,00000 Under Review
Disaster Mitigation

HMGPRDR4359 Pending

(2018 Flooding) RPDC 4 $175,000.00 $131,250.00 $43,750.00 Approval

HMGPRDR4378 Perding

(2018 Flooding) RPDC 5 $80,000.00 $60,000.00 $20,000 Approval
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West Virginia State Disaster Recovery Action Plan (for 2018)Flood

In June2016, the state of West Virginia suffered record breaking amounts of rainfall causing
catastrophic flooding acrosg tounties. Of these counties, 4 were designatsdtUD MIDs, and

8 were designated as State MIDs. West Virginia was awardethlaoto$149875,000in
Community Development Block GranDisaster Recovery funds from the U.S. Department of
Housing and Urban Development (HUD) to address unmet needssasdtaf the floods. As part

of the $149.875 million appropriated from Congré&sjeral Rgister Notices were then published

by HUD which outlined the requirements and stipulations for the use of the grant. Under its CDBG
DR Action Plan, West Virginia baslined the programs to be administered during the next several
years based oan unmet mreds assessment performed with available filostd data. Federal,
state, and local partners provided input on all funds awarded thus far and the needs that remain
for which CDB®R funding may be used. To ensure a comprehensive analysisnapdots tha
occurred in 2016 and potential remaining unmet mitigation needs, the State has used the CDBG
DR Action Plan to inform the development of this Mitigation Needs#aset.

West Virginia Social Vulnerability Assessment

As part of conducting th Mitigaton Needs Assessment, the state has conducted an analysis of
vulnerable populations and presented it here in the Social Vulnerability section of this document.

This @sessment serves as a key piece of the analysis informing mitigation proggamided/es
+ANBAYAI Q& uwnmy {GFGS6ARS 1T ITFNR aAdAdlraarzy t
identified by the characteristics that make them vulnerable. Thededadimited financial

resources; those under 5 or over 65 years of age:wiute; or withthose with disabilities. The

@dzt YSNIoAfAGe 2F LIS2LXS Aa OFItftSR aaz20Alft @dz
financial stability even before aostn or disaster occurdMitigation funds can be used for
preparedness andesilency programs that preactively address social vulnerability to hazards.

There are two indexes often used to measure social vulnerabiéySocial Vulnerability Index
develged by the Center for Disease Control and the Hazard and VulneréditychL y & G A ( dzi S Q
Social Vulnerability Indebeveloped by thélazards and Vulnerability Research Institute (HVRI)

South Carolina. Both indexes synthesize common demographic atifamprsuch as income and

disability status, alongside information onnigviarangements, such as mobile home ownership

or overcrowding.

This analysis combined information from both most common Social Vulnerability indexes, data
from the American Commuwgi Survey, and information from previous plans to describe the
relative vineralility of each county. The analysis for use of GPIBIGunds will inform program
design to minimize the impacts of disasters on vulnerable populations.

Survegwith Key Stakadiders

In anticipation of the development of this Action Plan and itgitiobnNeeds Assessment, West
Virginia included initial resiliency questions in an online survey for the State Consolidated Plan that
was distributed to over 3000 stakeholders int8eyer 2019. The initial responses to this survey
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identified the greatesbarriers to implementing hazard mitigation projects to build resiliency,
hazard issues specific to local communities, and mitigation activities needed but have yet to be
implemented.

To expand on this opportunity to consult with other jurisdictions; puilizens; the private
sector; nonrprofit organizations and social services providers; and other government agencies,
including State and local emergency management agencies, Wgisiavcollected additional

NEBEAEASYOe | OGAGAGA SpmentiBjock (Grad- ad /¢ 2 Y] YoaNAi&®e  5(SKA S

distributed in June 2020.

These surveys provided a platform, outside of the public hearings and other meetings, for public
input. The resultaccounted for entity representation, county representation, civic engagement
with hazard management, local perception of risks, resilig@ntitées performed in thepast, and
mitigation activities of interest. The surveys presented meaningful feedbdodpportunity to

gather a better understanding of local perceptiansl mitigaton needs. These data findings were
integrated into this mitigtion needs assessment and can be found referenced throughout the
following sections. The full version of the syrean be found in Appendix B.

Analysis oftate and_ocal Plant® Identify KeyRisks

As part of the development of the 2018 SHMP, WesirNargeviewed each of the Regional
tfFyyAy3a 5S8S@St2LIVSyid /[ 2dzyOAt Q& f 2thréafening thé I NR
State and to determine the level of risk posed to lives angepty at a regional level to ensure as
comprehensive of a pheas possible. Because hazards can either be specific to small geographies,
or occur statewide fte state recordeda uniformrankingof High, Medium, or Lofer eachhazard

by county.

As part othis CDB@/IT Action Plan, this uniform county risk ratggresented here for the MID
counties to exemplify the risks each county faces.
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Table7: Hazard Risk Levels by County

Dam Failure

Wildfire
Earthquake

Flood
Drought

— — — — e e — -
Landslide
— —
Severe Storms

=
>
—
—
—

- — =z
—
>

Based on the above, a total count was taken to determine therdtisizvith the highest risk across
2 Sal0 + A NHBounfies [aDlas). a L 5



State of West Virginia CDBGT Action Plan

Table8: Total Count of Hazard Raimg for Each Hazard for West Virginia MID Counties

_ Medium Risk Low Rk
Flood _ 0 0
Winter Weather _ 1 0
Severe Storms _ 1 2
Landslide _ 2 8
Wildfire I 2 3
Dam Failure _ 1 11
Drought _ 3 7
Earthquake _ 1 10

Table8 shows thatlboding is the most prevalehtghriskhazad followed by winter weather and
severe storms. To ensure a compressive mitigation needs assessment, both the current and future
risksof the hazards addressed aboverasudel inthe West Virginia 2018 State Hazard Mitigation
Planare addressed in the sgon that follows Greatest Risk Hazards.

Greatest Risk Hazards

Flooding

Overview of Hazard
Flooding is defined as thpartial or complete inundation of land areas that acemally dry as a
result of the overflow of inland or tidal water and surfa@ewr runoff from any source.

Two types of flooding occur in West Virgjregherseparatelyor simultaneouslyThese are:

A Flash Flooda flood event where water levels riseaat extremely rapid rate from short,
heavy rainfall accumulating in areas fasteK ' y G KS 3INRBdzy R OFy | 6&2N
steep terrain and numerous narrow valleys cdntté to higher water levels and
destructive flow speed. Urban flooding occure do the combination of impervious
surfaces (e.g., streets, roads, parking latg) inadequate drainage. Flash flooding typically
occurs with little to no warning, bringingignificant threat to loss of life and property and
disruption of critical serges. Projections for increasing intensity of rainfall events point to
an increasg risk of flash flood hazards, absent mitigation actions.

A Riverine FloodingRiverine floodingccurs when an increase in water volume within a river
channel causes an ovel onto the surrounding floodplain. Riverine flooding tends to
rise slowly, in@mentally, and impacts can be delayed downstream for days. Seasonal
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increases in average predgiion due to climate change may increase the risk of riverine
flooding.

Dam & kevee Failure

Dams and levedsave the potential to ba risk to communitiebving in proximity if theyre not
designed, constructed, operateol; maintained properly. In thevent of a catastrophic dam or
levee failure, the energy the water released fresen a small structure can cause extensive
property damage, injury, and poteatiloss of life. This is especially true in West Virginia where
many communities lie along ste@r high) gradient streams and rivers within narrow valleys

The 2018 West Vimgja SHMRddresses dam and levee failure as their own separate hazard but
notesthere are no comprehensive databases of historical dam or levee failure in West Virginia at
the time the plan was publishéd While the SHMBescribes the overall hazard iretevent of

dam failure and specifies specific dams of concenugtés that thedata and time necessary to
perform a probabilistic failure analysis for each dam and lew&est Virginia is beyond the scope

of the SHMP? For this reason, the historicahpact and future risk of flooding are discussed in
this Action Plan as one sdlazard. However, the State recognizes that the degree of risk of dam
and levee failure is atfiation of not only the amount and severity of precipitation events but the
structural condition and sensitivity of the infrastructure assets as well. A revieluated by the

' YSNRAOIY {20ASide 2F 9y 3IAyS 596Hanst43a Righiakardi 2 F
potential4

Dams and levedsave the potential to ba risk to commanitiesliving in proximity if thegre not
designed, constructed, operateol; maintained properly. In the event of a catastrophic dam or
levee failure, the energy the wateeleased from even a small structure can cause extensive
property damage, injuryand potential loss of life. This is especially true in West Virginia where
manycommunities lie along steep (or high) gradient streams and rivers within narrow.valleys

\West Virginia Statewide Hazard Mitigation Plan, p. 220, Accessed on 6/4/2020 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL
%20112018.pdf

BWest Virginia Statewide Hazard Mitition Plan, p. 232, Accessed on 6/4/2020 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20MitigafdPlan%20FINAL
%20112018.pdf

UASCE Key Facts Aiou 2 S& 0 +ANBAYAlI Qad LY TN} a0 NHZOGdzNED® HAmMdpd KGGLA
item/west-virginia/
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Hisorical Impact

I OO2NRAY3I (G2 C9a! s Ff22Ra | N&hd dsfibdisas®ers.StBrand + A N
data from NOAA shows that every county in the steported atleast 14 floods between 1991

and 2016, with Kanawha County reporting the most during thyea0interval at 69 flood$.The

frequency of flooding in the staté&igure?) highlights the importance ofnd need for flood

mitigation actions.

Figure7: History of Flooding in West Virginia

Severe Storms,
A coal-waste dam Flooding, Mudslides,
Following an failed in the Buffalo and Landslides
intense rainstorm, Creek valley causing a June 12-29
floods swept down Paint 10- to 20-foot flood wave to 2010
and Armstrong creeks, sweep through the valley

near Montgomery February 26

Flooding
January 19-February 2
1996

July 10-11 1972

1932 19 6 3 2016~

1920 1930 1940 1960 1970 1980 1990 2000

1936 1950 1967 J 1977 Severs Blarow. 2017
Flooding
February 28-March 15
1997

1916

1961

1943

Severe Storms,
Flooding
A series of storms June 13,2013
between October 31 and

November 6, 1985, caused

extremely destructive Flooding leads
flooding over large areas to road washouts
of West Virginia and Virginia and mudslides in
November 4-7 westemn counties

1985 February 14
2018
*Report is based on this 2016 flooding event

Source: FEMA Region Il WV Flood Report.

Using data fronrNOAA's National Centers for Environmental Information (N8&Z&th Event
Databae and data from the 2018 SHMP, the state of West Virginia determined the iaunmieir

of events based on historical impact and the annualized cost associated with flooding (the total of
both property and crop losses). Annualized Issslculated by diding the number of events by

the total number of years. For each of the hazahdstotal property damage and crop damage
values were also recorded for each county. The annualized loss for each county is then calculated
by dividing thdotal cost by the @atal number of years to arrive at annualized loss, which is what
each county caexpect to spend on a yearly basis in losses related to flooding.

C9a! whAalallLl a!yRSNARGIFYRAY3 Cft22R 5Fy3aSNHEne®Y6 / Sy i NI f 2
Cft22Ré 3 | OOBFen® RmaEgEMENalibrary-data/1541185743622
4dac85e81afe3034a6799d8b5b9df2bf/Rewilll_ WV _FloodReport.pdf
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Figure8: Annualized Loss Due to Floods in W¥&tginia Show HUD MIDs with High Loss

Annualized Loss for Floods in West Virginia by County
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Based orFigure8, which displays the annualized loss by courglated to floodingthe MID
counties the highestlossesare in Kanawha, FayetteGreenbrier, Nicholas and Clay. These are
areas of the state where mitigation measures to prevent further losses from flooding may have
the greatest impact.

Table9 below shows the breakdown of loss by property ordloodingevents with respect to
MID counties in \&st Virginia. Annuaked cost is what a county may expect in terms of loss to
property and crops on a yearly basis assaltef flooding. These projected costs are based solely
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on historic flood trend and do not incorporate the additional risks of flood events as a résult o

climate change.

Table9: Annualized Events and Costs of Flooding in Weggixia MID Counties

County El\?::ts Property Loss Crop Loss écgzsallzed Total Cost ér(;:::allzed
71 $100,263,000| $0 3.38 $100,263,000 $4,774,429
27 $54,453,000 | $0 1.29 $54,453,000 | $2,593,000
53 $42,990,000 | $50,000 | 2.52 $43,040,000 | $2,049,524
29 $27,885,000 | $0 1.38 $27,885,000 | $1,327857
28 $19,505,000 | $0 1.33 $19,505,000 | $928,810
47 $13,826,000 | $0 2.24 $13,826,000 | $658,381
33 $11,154,000 | $0 1.57 $11,154,000 | $531,143
42 $10,747,000 | $0 2.00 $10,747,000 | $511,762
47 $7,482,000 $25,000 2.24 $7,507,@0 $357,476
21 $2,502,000 | $0 1.00 $2,502,000 | $119,143
29 $2,269,000 | $0 1.38 $2,269,000 | $108,048
29 $1,015,000 $0 1.38 $1,015,000 | $48,333

Sourcebh ! I Q{ b/ 9L FyR 23ad +*ANHAYAlF Hnmy

Key HUDMID | State MID

Lossvaluespresented here are deterimed by using a variety of sourcegluding county, state

and federal emergency management officials, local law enforcement officials, sky warn spotters,
NWS damage surveyscdathe insurance industif For this reason, property, crop damages and
subsequenh annualized losses should be cdesed estimates but based on the best available
data. This is consistent with the same data and the methodology presented in the FEMAdapprove
State Hazard Mitigation Plan to keep consistent and align with HUD requisement

Mitigation measures such as adtructure activities or other resiliency solutions can reduce
future costs by minimizing losses that result from flooding. This is esp#ugalbase when
considering those properties that are deemed a Repetitive Lagsenty. FEMA defines a
RepetitiveLoss (RL) property as any insurable building for which two or more claims of more than
$1,000 were paid by the National Flood Insurance PrnoghFIP) within any rolling temear
period, since 1978Table10 below shows the total number of nenitigated repetitive loss
properties in each MID county, and the total amount paid for those properties inifieagnce
claims.

18 NOAA NCHtorm Data FA@agehttps://www.ncdc.noaa.gov/stormevents/faq.jsp
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Table10: Number of NonMitigated Repetitive Loss Properties by MID County (as of 2018)

Number of| Number of| Total Contents Total Building .
Name . . . Total Paid
Properties | Losses Paid Paid
240 661 $1,420,185 $10,930,460 $12,350,645
82 230 $3,697,828 $4,766,428 $8,464,256
38 96 $676,002 $2,597,320 $3,273,322
35 100 $799,203 $1,719,241 $2,518,444
15 35 $733,746 $1,111,657 $1,845,403
33 85 $338,514 $1,155,917 $1,49,432
22 58 $192,172 $879,019 $1,071,191
20 50 $233,500 $644,006 $877,507
27 65 $67,983 $542,224 $610,208
18 45 $110,566 $386,385 $496,952
5 11 $42,696 $257,823 $300,518
0 $0 $0 $0

Sourceb h | | Q{  WMesd Virgitiay2®18 SHMP

Key HUDMID | State MID

June 2016 FloodBR4273

While annualized lossesd repetitive loss are important historical context on flood impacts over
time, specific major disasters highligine impact that a single hazard event can have on the state

Figure9: EstimatedRainfall Totals DuringVV June 224, 2016Floods

Total precipitation, June 23-24, 2016,
In inches (NWS, 2017)

o [)ere
e

Sourcehttps://www.fema.gov/mediaﬁ_k)réiy-aéfls4118574$22-
4dac85e81afe3034a6799d8b5b9df2bf/Region_lII_WV_FloodReport.pdf
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loam
[
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and the lasting damage that it can have. Major flood events highlight the foe@ditigation
measures to prevent similar losses in the future.

On June 23, 2016, central and southeastern Wiegiria began to experience heavy rainfall that
lasted over 2 hours causing widespread floodifiglre9). According to FEMA, thousands of
buildings wee destroyed or damaged, with at least 23 people killed, and communities throughout
West Virginia were inundated with flomdters!’ As a result, a State of Emergency was declared
AY nn 27T 255 golnties, WKHLR ¢f Ahks@ &ounties receivingrasidential Disaster
Declaration.

In West Virginia, th&ate Department of Transportation (DOEgtimatedroads and briges
suffered nearly $5million in damages, affecting 624 routesth 1,300 diferent damage sites,
andstretching over 200 mile3hsflooding caused significant damage to state infrastructure and
facilitiesthat provide essential servicesch as waste@ater treatmentand educational facilities
West Virginiaalso hadhumerous rurbwaters and wastewater collection systethat sustained
millions of dollars idamage from the floodf

The impacts from both historical flood loss, as well as specific les$de the floods of June

2016, highlight the need for furtheesiliency andnitigation measures in the state to reduce the
magnitude of future damages when a similar or even more severe flood event occurs. In addition

to the points assessed inthisGet 2y 2 G KS RSGFAf SR AYLI Ol& 27F TFi
service areaare addressed in the Community Lifelines Section.

Future Risk

A comprehensive source of state facility information is maintained in a database by the West
Virginia Board of ik and Insurance Management (BRIM). This database storege$acilit
informationfor over 15,000 records and tracks structure value, value of the contents, and other
key data points. As part of an assessment for future risk, the locations of thesedaaitiin
floodplains were identified. Those within 1% and 0.2&fce flood zoes are highlighteth Figure

10 below.

“Co9a! wAalalLl a!yRSNEOGFIYRAY3 Cf22R 5FyaSNBR Ay [/ SyaN):f 2
Cft22R¢ 3 | OnOBFvene RmaEgEMENalibrary-data/1541185743622
4dac85e81afe3034a6799d8b5b9df2bf/Region_lII_WV_FloodReport.pdf

18 West VirginiaCommunity Bvebpment Block GrantDisaster Recovery Action Plan, accessed Julie 220

from https://wvfloodrecovery.com/usefutesources/
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FigurelO: West Virginia Board of Risk and Insurandanagement (BRIN Facilities in Floodplains

West Virginia BRIM Facilities in Floodplain
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Across the state, there are over 1,200 total BRidiities in floodplains, with nearly 500 of those
located in the State and HUD MIDs, specifically in Kanawha County. This underscores the
importance of proactie steps to in@ase the resilience of current and planned infrastructure and
community service® ensure that losses from future flood events can be minimized.

In addition to BRIM facilities at risk, the state also analyzed critical facilities loctitedlood
zones Critical facilities included in this analysis are fire departments, medidaiets and law
enforcement locations, but the state recognizes there is a wide array of various otloat criti
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facility types beyond these. This sample dfcad facilities that are located within floodplains is
shown inFigurell.

Figurell: West Virginia Fire, Medical, and Lawmfarcement Facilities Located in Flood Zones

West Virginia Critical Facilities in Flood Zones
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This analysis shows that theneed 92 Critical Facilities in floodplains located in State MIDs and
277 locatedwithin the HUD MIDs. These findings highlight the need for mitigation activities that
minimize flood impact and ensure these facilities canicoatto operate during floodingvents.

In its assessment related to flood mitigation efforts, West Virgiregusred to consider high wind
and continued sea level rise. As an inland state with no coastline, sea level rise will not directly
impact Westt A NHA Y Al = | &riskiiK 8lated iolflask tdadingF dnd rivéRine flooding
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events caused by heavyegipitation. However, based on the history of flood mitigation efforts
and the frequency and intensity of precipitation events, the State adedwan analysis of how
potentid future precipitation may impact the state to further support responsible fizaa and
wetland management.

Impact of Climate Change on Precipitation

An analysis of climate change projections, as discussed earlier, antiiadtaverage annual
precipitaion is likely to increase statewide in the coming decades, and that the ireidénc
extreme rainfall events is also projected to increase. These projected changes in precipitation
further increase the risk of flood eventstthe potential increases ingperty damage, disruption

of critical services, and loss of life.

TheStateconducted an analysis to assess how future precipitation may impact different regions
of the state under a conservative, high emissions scena@® @5). The analysis examined
projected change in annual average precipitation and projected change in |éw@ttreme
precipitation from baseline levels. data processing toolvas used tosynthesize observed
precipitation data and model outpstfrom 32 global climate modeland dowrscale these
projections to the state and county level.

Under these assumptior@nual average rainfall is expected to rise under future climate change,
with the risk of extreme precipitation events increasing in state afidtdésignated MIDg$zigure

12 shows that as average annual precipitatievels rise, more of the state will have total rainfall
of 50.6 inches or morper year, with an average increase of 2.1 inches of rainfall statewide.
Projections for extremeainfall indicatea consistent increase across the state of the annual
number d days experiencingeavyprecipitation Figurel3 shows that the frequency of extreme
rainfall events will increase in HUD and Stisignated MIDs, further increasing the potential
risk of hazard events in prityrilocations for ritigation

Valuesn Figurel2 are calculated using the annual average of cumulative precipitation per year.
Historial observed valuesre shown for the baseline (192605). Projected values askown for
2045 (20362055)for a continuedhigh-emissions scenaria the future RCP 8.)6Comparing the

two figures, projections indicate an increase in average annuaptetapitation across the state

of West Virginiavith highest levels of annualgmipitation remaining irhie eastern regions of the
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state. The average projected change in annual total precipitation across the state is an increase of

2.1 inches.

Figurel2. Projected Change in Average Annuaitdl Precipitation for West Virginia (inches) Betwee
Baseline and 2045 (under high emission climate change scenario RCP 8.5)

D ) Average Annual Total Precipitation
HUD MID counties
D State MID counties D33.2741‘9 in .41.9—50.6 in .50.659.2 in -59.2767.9 in

Baseline

2045

y
A

Source: ICF ClimDéaps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierc

Figurel3. AverageAnnual Number of Days Exceeding the Observed 98th Percentile Precipitation '
for WestVirginia Between Baseline and 2045 (under high emission climate change scenario RCI

D . Average Annual Number of Days Exceeding 98th percentile Precipitation Value

D State MID counties |:|3.2-4.16 days .4.16-5.12 days .5.12-6.07 days .6.07—7.03 days

Baseline

Source: ICF ClimDaps produced with Baseline Data from Liyneh, edadl Projected Data from Pierce, et.
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Values here represent the average annual number of days exceeding the observe@@0986

98th percentile precipitation value. Historical observed values are shown for the baseline (1986
2005). Projectedtaluesare shown for 205 (20362055) for a continued higémissions scenario
(RCP 8.5). Comparing ttveo figures, projections indicate a consistent increase across the state
of the annual number of days experiencing pr&tion amounts at or above the observed 98th
percentike precipitation value. The average projected change is an increase of 1.09 days.

Severe Storms

Overview oHazard

Ly 2Sa0 £#ANBAYAIFIQa Hnmy {0GFGS6ARS difEnedgeddy a A (A
Management EMD)categorizes severe stornad subsequent risks associated as those that

result from thunderstorms, lighing, hail, tornadoes, high winds, hurricanes and tropical events.

High winds, thunderstorms, lightning, hail, tornadaes] remnants of hurricanes can impact
widespread area®f the state quickly and without sufficient warning. Thunderstorms and
hurricanes can lead to flooding, fires can occur as a result of lightning strikes, and significant
structural damage to criticdécilities, homes, and businesses are possible. Set@rassalso

result in power outages which impact emergency response operatiitisalccommunications,

and safety and security of the community.

Historical Impact

Historically, property damage lsetlargestimpact severe storms have had in the stateu@ures

that are most often impacted are lightweightich as outbuildings, rhide homes and new light
weight construction. Strong winds have caused a variety of secondary events where wind blows
trees down and impacts power lines or blocks roadwaysehlyedisrupting provision of critical
services to impacted communities. Windodiequently causes damages to home exteriors such

as roofs and sidings.

Severe stormbave historically posesignifi@ant risks to West VirginiBecause severe storms are
encompassing of hazards that bring heavy rains and significant flooding, theedatding
annualized loss for severe storms in the 2018 West Virginia State Hazard Mitigation plan mirrors
the data captired inFigure8 in the section above for flooding. Hoves, several other weather
events such as tornadoes and hurricanes still intbacBtate in a variety of way&gurel4shows

one such example with the historical impact of tornadoes that have been recorded9r@y 1

2020 across the state.
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Figurel4. Historicallmpact of Tornadoes in West Virginidgentifying Damage Levels

Historical Tornado Impact from 1970 - 2020 in West Virginia
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Figurel4 above highlights the paths that tornadoes have taken historically across the state to
highlight the locations mostusceptible. While tornadoes are not as frequent inmeldior the

state, they still occur and are representative of the type of damthgesevere windstormsan

have, specifically to susceptible infrastructufable11 below quantifies damages from wind

events from P00 to 2016 by the five Regional Planning and Development Councils that aontain
MID County.
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Tablell: Wind Damages 20002016 by MIBContaining Regional Planning & Development Council

RPCD Regio Damages
1 $8,155,400
2 $10651,010
3 $189,014
4 $9,282,900
5 $15,164,000

Source: West Virginia 2018 ldet Mitigation Plan

In addition, while West Virginia is not a coastal state, there is still a potential for residual impacts
of hurricanes and tropical depressions as remnahtseather systems move through the state.

By the time a hurricane moves frohetcoastline over We¥irginia, it has most likely weakened.
However, tropical storms can still have sustained winds from 39 to 73 mph, and depressions have
sustained winds déss than 39 mph. Both of these lpnessure systems can be accompanied by
signficant rainfall anctarry the same threat of impacts discussed in the flooding section of this
assessment and pose similar dangers as hurricanes, but with reduced threairicbspeeds. To
highlight this riski-igurel5 shows historical hurricane tracks that have passed over West Virginia.

41



State of West Virginia CDBGT Action Plan

Figurel5: Historical Hurricane Tracks Over West Virginia Since 1970

Historical Hurricane Tracks from 1970 - 2020 in West Virginia
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Fuure Risk

The 4" National Climate Assessment indicates that the strongestchugs are anticipated to
become both more frequent and more intense in the future, with greater amounts of
precipitation, tropical storm activity, and more severe thunderstaangtropical stoms in the

state. These stateide findings are underscored bye precipitation projections at the county

level discussed above. The increasing intensity of storm events will contribute to higher costs of
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damage throughout the regiod. To minimize losses to buildings and facilities, mitigation
measures should be cddsred to lessen the impact of tropical storms and depressions

Winter Weather

Overview of Hazard

Hazardous winter weather includes a combination of heavy snows (definex2@1® SHMP as
more than eight (8) inches of accumulation in less than 24 hacesand extreme coldHeavy
snowcan impacttransportationby impeding roadways and creating dangerous conditions and
also cause structural damageknocking down treestility lines,or causing collapse in buildings
not designed to withstand the weigbf the snow.n West Virginia, it is typical for extreme cold
to involve temperatures below Gahrenheit; these frigid temperatures threaten gapulatiort
particularly grops that are poor or physically vulnerableith hypothermia, frostbite, carbon
monoxide poisoning, and heart attacks from overexerifon

Rapid melting or a rain event after heavy snowfall can also result in substantial flooding, especially
along small streas and in urban areas where there are not as many porous surfaces. The risks of
flooding from snow should be considered similar to the impacts assessed in the Flooding section
of this Action Plan.

Historical Impact

Using data from NOAA's National CenfersEnvironmental Information (NCEI) Storm Event
Database and data from the Z08HMP, thetate of West Virginia determined the annual number
of winter weatherevents based on historical impact and the annualized cost assoda@tddf
both property and crop losses}:igurel6 below displags the annualized loss by county related to
winter weather

Based onFigurel16, MID counties with the highest annualized loss from evinteather are
Kanawha, Jackson and Fayette. These counties are areas oteherstee mitigation measures
to reduce the impact of winter weather may have the greatest benefit.

9 DupignyGiroux, L.A., E.L. Mecray, ML2mckeStampone, G.Adodgkins, E.E. Lentz, K.E. Mills, E.D. Lane, R.

Miller, D.Y. Hollinger, W.D. Solecki, G.A. Wellenius, P.E. Sheffield, A.B. MacDonald, and C. Caldwell, 2018:

Northeast. In Impacts, Risks, and Adaptation in the United States: FouitmbliaClimate Assesant, Volume I

[Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S.
Global Change Research Program, Washington, DC, USA, gp4B68oi: 10.7930/NCA4.2018.CH18

On theWeb: https://nca2018.globalchange.gov/chapter/northeast

20 Snowstorms & Extreme Cold, Accessed Jih&620 from: https://www.ready.gov/winteweather
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Figurel6: Annualized Loss Due to Winter Weather in West Virginia

Annualized Loss for Winter Weather in West Virginia by County
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Tablel2 below shows the breakdown of loss by property and number of winter eeatlents
for MID counties in West Virginia.

Tablel2: Annualized Events and Costs\Winter Weather in West Virginia MID Counties

County v\\?g;:ﬁ; Property Crop An;::::ltzsed Total Cost Anrgjoa:;zed
Events
445 $28,693,000 $0 21.19 $28,693,000 $1,366,333
163 $4,299,000 $0 7.76 $4,299,000 | $204,714
130 $3,410,000 $0 6.19 $3,410,000 | $162,381
89 $2,418,000 | $15000 4.24 $2,433,000 | $115,857
110 $2,424,000 $0 5.24 $2,424,000 | $115,429
210 $2,207,000 $100 10 $2,207,100 | $105,100
152 $2,043,000 $0 7.24 $2,043,000 $97,286
80 $1,356,000 $0 3.81 $1,356,000 $64,571
86 $1,151,000 $0 4.1 $1,151,000 $54,810
100 $1,049,000 | $5,300 4.76 $1,054,300 $50,205
46 $933,000 $0 2.19 $933,000 $44,429
98 $554,000 $0 4.67 $554,000 $26,381

Source: NOAA NCEI and West Virginia 2018 SHMP.

Key HUD MID | State MID

Future Risk

Under future clima change, as annual average temperatures increase, winters are expected to
becone milder, with less seasonal differentiation (see discussitemgderature changes in the
Drought section below). These changes may reduce the incidence of severe snowstorms b
increase the incidence of rainfall during early and late winter, with iiphsafor snowpack and

the overall ecology of West Virginia fsi® and other natural aredsThe economic impacts of
iKSasS OKIy3asSa SEGSYyR (2 1 SrcludindtOuiignNirestyfandi K S
agriculture, with implications for the welfaaad adaptive capacity of West Virginia communities.

21 DupignyGiroux, L.A., E.L. Mecray,D. LemckeStampone GA. Hodgkins, E.E. Lentz, K.E. Mills, E.D. Lane, R.

Miller, D.Y. Hollinger, W.D. Solecki, G.A. Wellenius, P.E. Sheffield, A.B. MacDonald, and C. Caldwell, 2018:

Northeast. In Impacts, Risks, and Adaptation in the United StatesthAdational Climate #sesment, Volume Il

[Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S.
Global Change Research Program, Washington, DC, USA, gp4568oi: 10.7930/NCA4.2018.CH18

On the Web: https://ta20L8.globalchange.gov/chapter/northeast
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Landslideand Land Subsidence

Overview of Hazard

The term "landslide" describes a wide variety of processes that reské movement of slope
forming materials including rock, soil, artificial éifl,a combination of these/hich can have a
negative impact othe surrounding infrastructur&. The materials may move by falling, toppling,
sliding, spreading, or flowirend are primarily associated with mountainous regions like West
Virginia. Debris flus generally occur during intense rainfall on water saturat@tland can
accelerate to speeds as great as 35 miles (56 km) pefhour.

Land subsidence is the gradual settinhld 8 dZRRSY aAYy Ay 3 2Emavekd® 9 NI
displacement of sulbsface earth materiaJssuch asquifersystem compaction assiated with
groundwater withdrawals or underground minit#dn West Virginiasubsidence primarilgccuis

due to nines, karst topographfmostly limestone and dolomitednd fill?®

While landlides are usually triggered by heavy rainfall, rapadv melt, oversteepening of slopes
by stream incision, or earthquakesrtainhuman activitiesndchanges to the languchasroad
construction,clear cutting,or mining activity can greatly increashe likelihood of landslid&$
Mining, specificallythrough different operationgan result in alarge number of vibrations
Blasting techniqueand its vibrationsan reacthundreds ofyardsunder the soil surface and pose
threats to other areas at Kof slidingFor this reason, landsidase consideredboth natural and
manmade hazard events

The risks associated with both landslidesl subsidencén West Virginia&an cause significant
damageto life, residential homegjighways, buildings, andher structures that support a wide
range of economies and activiti€s.

Historical Impact

Landslide is a major geological hazard in West Virginia astheahtire stateexists in a zone of
high landslide incidence/ith most slopes considered vulnkla This makes mosif West Virginia
susceptible to landslidekandslideshave historicallyposed a significant threat tehose living in

mountainous regions of the State atiir property.

As part of an effort to develop a comprehensive database dewting landslide occurrence in
GKS {dGFrdSz 2S5ad xANHAYAlI RS@St2LISR (KSidea2 Sai
susceptibility and maps locations of previouslguoring events on recoréigurel? below shows

22U.S. Department of the Interior, U.S. Geological Survey, Fact Shee8@dR4July 2004

23 Landslide Hazards, U.S. Geological Survey Fact Sheed@0Vérsion 1.0

24 https://www.usgs.gov/misionrareas/waterresaurces/science/landsubsidence?gt
science_center_objects=0#gtience_center_objects

2 https:/iwww.wvgs.wvnet.edu/www/geohaz/geohaz3.htm

26 VirginiaDivisionof Geology And Mineral Resour¢éstps://www.dmme.virginia.gov/DGMR/landslides.shtml
2TWest Virgina Satewide Hazard Mitigation Plan, p. 138, Accessed on 6/4/2020 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV %208t DHazard%20Mitigation%20Plan%20FINAL

%20112018.pdf
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the historical record of landslide events acrdesdtate from 1973 to 2016 that were collected by
the WV Department of Transportation.

Figurel?: Historical Landslide Events in West Virginia

Historical Landslide Events from 1973 - 2016 in West Virginia
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Both Kaawha and Clay County noted in their respecRegiional Planning and Development
Council Mitigation Plan that landslides were a high risk. This coincides with the datAgaréhe
above which shows these areas as having frequent landslide occurrehdegyiéat strides have
been made to observe hagical data to pinpoint locations of previous landslide occurrences
severalregional level hazard mitigation plans noted thpécific loss data is difficult to quantify.
2Sald +=ANHAYALI QaHaratd MEigatosFak Biyexample; where Lime@bunty is
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located, noted that due to the limited data available for this type of hazard, losses and damages
sustained by lanthovements are difficult to calculaté.

Future Risk

As landslides and subsiderame triggered bynatural and humaractivities,like severe rainfall
events or miningtheir risks can be expected to increase as the incidence of extreme weather
increasesAnincrease in potential flooding events can lead to an increase in landslide.event
{AYAEfFNX &z 2S8ad = mdtiBEiasyiay adaé cofribuieSo/ol éxat&bate futyirk y 3
risks that landslides and subsidence haviggpproperty, and infrastrgture. Mining activitycan

result inthe instability of surface rockyhich canlead to subsidence, landslides,a potential
disruption of underground water systen&ubsurface mining can also create vast open spaces
separated by pillars of coal holdimg the surface, whichan cause land subsiden&ggurel8and
Figurel9 below show the prevalence of underground and surface mining activity with respect to
the MID countiedbased on available data from the West Virginia Geological & Economic Survey.
This data is overlaid witkities of more than 10,000 people, which relays the vulnerability of
residential communities in relation to these rraade hazards.

Figurel8: Underground Mining Locations in West Virginia MIDs
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28West Virginia Region 2 Planning & Development Council 201 7-Muisidictional Hazard Mitigation Plan, p. 157
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In the MID counties underground mining locations are most prevalerKamawha, Fayette and
Nicholas CountyUnderground mining has existed in West Virginia for well over a censioyalA
mining firms are subject to bankruptagd the industry shifts, abandonetdnes area concern as
they litter the landscapel o mitigate fromthe impacts that mining will regué actions such as
replacingsoil, remoingtoxic waste, engaggin the replanting of hundreds of trees, and treating
waste- whichcan cosmillions Thus, kaving open coal mines is hazarddghout corporatiors
maintainingresponsibiliy for restoring the lands and mitigating these riskshis cancause an
additional riskto the environment and the public health of itssurrounding vulnerable
communites?®

Figurel9: Surface Mining Locations in West Virginia MIDs
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Likeunderground mining activitiedye MIDswith the most prevalence of surface nmg locations
arealsoKanawha, Fayette and Nicholas CouAsnoted earlierm this section, twdID counties

Kanawha and Clagoted landslides as a high risky’ @ KS A NJ 2 daNifigatienAp@nsA 2 y Q &
YIEYyFEgKE [/ 2dzyie Q& Hn wmptesithhtindndheabld dbdlfidlds @xisirythet £ |y

22 https://gz.com/1843%6/abandonedcoatminesmay-be-with-us-forever/
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southern portion of the countywhich results in the area being more susceptible to collapse and
possible sinkhek3°

Surface miningvhichincludes mountaintop mininigasleveled or severely impacted hundseof
mountaintops in West Virginia. An EPA assessiahemtified mountaintop renovalto haveburied
miles of streams, as/erburden, waste rock, and is dumped in&arby valleysThese techniques
have been proved by public health researchers to leadetdth problems like cardiovascular
disease respiratoryproblems,and cancer foneighboring communitiesSthe Stream Prettion
Rule was also recenttywerturned,meaning coal companies are no longer required to monitor
their impact on streamar restore hem at the end of the mining projetTheimpactsof mining

like thoseseen babw in Figure20, can pose serious threats to the health of nearby Charleston
residents and destroy their envirommt.

Figure20: Underground and Surface Mining Locations in West Virginid§INear Charleston and
Kanawha River
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Additionally, nme subsidencearries a direct risk to homeowneasid property owners near
mining activity Therefore,in 40 of the WesWirginia counties wdre coal has been mined, mine

30 Kanawha County Mti-Jurisdictional Hazard Mitigation Plan, 2015 PAGe9
3L https:/fiwww.hrw.org/report/2018/12/10/coakmine-next-door/how-us-governmentsderegulation
mountaintopremovalthreatens#
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subsidence insurance is pafft @ery homeowner's insurance policy unless it is waived by the
policy holder?

Additional planningand researchare required to further understand the consequences and
impacs that varying leus of landslideand subsidencéextent, magnitude, locatioritequency,
etc.) will continue to have on the State.

Wildfire

Overview of Hazard

A wildfire is an uncontrollefire in areas of vegetation such a®odlands, grasslands, oruish

that commonlyburn in excess of 50 acres. West Virgsitominated by hadwood forestsvhich

bring in billions of dollars in significadonomicbenefitfrom areas such as theood products
industry,wildlife- and forestrelated recreationand seling of specialty forest producf§ West
+ANBAYAI Qa TanNdeall benefitofmpraved dXah@viaterSualithiat results from

heavily forested areas. For this reason, wildfires pose a significant risk should they occur. However,
West Virg Yy R018SHMP notes thatildfires inthe statehave not affected large areasce the

early 1960s

Historical Impact

Wildfires are most common during warm months of the year but can occurguaa, dependent

on weather. Wildfires impact the staite a vaiety of ways, but the main impacts are damage or
destruction of structugs both in the wild and urban interface, and residual health impacts to the
community from smoke. Injury and death are also potential threats for people unable to escape
wildfires.

While wildfires pose a significant threat to West Virginia should thayr,odata fromNOAA's
National Centers for Environmental Information (NS#lm Event Database and from the 2018
SHMP is sparse regarding property damage as a result ofewitttinever,Figure21 below notes
the few pieces of recorded data for annualized wildfire losses in the state.

32 WestVirginiaGeologicak Economic Surveyjomeowner's Guide to GeolmgHazards
wvgs.wvnet.edu/www/geohaz/geohaz3.htm

33West Virginia Statewide Hazard Mitigation Plan, p. 201, Accessed on 6/4/2020 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL

%20112018.pdf
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Figure21: Annualized Loss Due to Wildfires in West Virginia

Annualized Loss for Wildfires in West Virginia by County
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The WV 2018 SHMP notes that fires in the state are rarely the result chinzduses, and that
statistics collected by the West Virginia State Fire Marshal Office (WVSFMO) slrarsothair
negligence cause most structural fires, and they top thiotisvilderness fires as wéflHowever,
preparedness measures to ensure resiliwildlandfire suppression services are critical to more
reliable responses to wildfires.

34West Virginia Statewide Hazard Mitigation Plan, p. 203, Accessedl6/2620 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL
9%20112018.pdf
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Future Risk

The increase in annual average temperatures and in periods of exhreatedue to climate
change may increase the risks of fires across West Vifgieigrojected impact of climate change
on temperature is discussed in the section below.

Drought

Overviewof Hazard
A drought is a persistent and extended period of belownabmprecipitation causing abnormal
moisture deficiency that results in adversgacts on vegetation, animals and/or people.

NOAAdefines droughts in four subdivisions or stages:

w Meteordogical Drought This drought stage is defined by a period of subistiiynt
diminished precipitation long enough to produce significant hydrologialambes. A
meteorological drought generally occurs over months or years, during which moisture
supply in apecific geography is below normal

w Agricultural DroughtThis droughstage occurs when there is inadequate precipitation
and/or soil moisture to sw@in crop production systems, which can result in serious
damage and economic loss to plant or animakadjtire.

w Hydrological DroughtThis drought stage is a result of da&fhcies in surface and
subsurface water supply in sources such as stream fesgrvoirs,and ground water
levels.

w Socieeconomic DroughtThis drought stage occurs when physical wal@rtages start
to affect the health, wellbeing and quality of huam life, or when the drought starts to
affect the supply and demand of an economproduct.

Extended droughts can severely diminish the amount of water in streams, reservoirs, and aquife
population. West Virginia is equally dependent on public groundrvsgstems, private wells or
cisterns and surface water for their water supply.

Historical Impact

While West Virginia has only received two Federal Emergency declarations due td,dhraugh
National Center for Environmental Information (NCEI) databasedes over 500 records of
drought events and over $12 million in crop damapesss the stateFigure22 below shows the
annualized loss of droughts as reported in the 2018 West Virginia State Hazard Mitigation Pl

35West Virginia Division of Homeland Security and Emergency Managéwi® DHSEM) Emergency Operations
Plan, Incident Specific Annex 6 Drought
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Figure22: Annualized Loss Due to DroughtsWest Virginia

Annualized Loss for Droughts in West Virginia by County
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It should be noted that drought damages reported do not contain deaths, injuries or property
damage based on NCEI datasets. This is further highlightadlel3.
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Tablel3: Annualized Events and Costs of Drought in West Virginia MID Counties

Drought Annualized Annualized
County Events | Property | Crop Events Total Cost| Cost

7 $0 $98,000 |0.33 $98,000 | $4,667
7 $0 $55,000 |[0.33 $55,000 | $2,619
0 $0 $0 0 $0 $0

15 $0 $0 0.71 $0 $0

14 $0 $0 0.67 $0 $0

0 $0 $0 0 $0 $0

12 $0 $0 0.57 $0 $0

0 $0 $0 0 $0 $0

10 $0 $0 0.48 $0 $0

0 $0 $0 0 $0 $0

14 $0 $0 0.67 $0 $0

0 $0 $0 0 $0 $0

Key Souce: NOAA NCEI and West Virginia 2018 SHMP.

Future Risk

Increased periods of drought are projected due to climate change despite projected increases in
annual average rainfallhis is due to an increase in temperatures and periods of extreme heat.
Increasng droughts can be expected to contribute to greatesés in agricultural production and
stress on natural habitats. Availability of potable water may be a concareasdependent on
shallow wells or surface water.

Impact of Climate Change on Tempeara

An analysis of climate change projections, as skstliearlier, indicate that average temperature
is projected to increase statewide in the coming decades; the degieereése will depend on
the level of global greenhouse gas emissions globally.

TheStateconducted an analysis to assess how futureperatures may impact different regions
of the state under a conservative, high emissions scenario (RCP 8.5). The araipsied
projected change in annual average temperature and projected chamgeeis of extreme heat
from baseline levels. data piocessing toolas used tesynthesize observegmperaturedata
and model output from 32 global climate modetd downsale these projections to the state
and county level.
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Temperatures are projeateto increase statewide due to climate change, withqosrof extreme

heat exacerbating concerns regarding heat stress to vulnerable populations, increasing risk of
wildfires| Y R RNR dzZAK{d O2yRAGAZ2Y & GKIFG Y& ZXowestd OO 2 S:
and other habitatskFigure23 shows a projected increase under a high emissions scendrib’bf

in annual average temperatiacross the state by 2045, with highest temperatures in the south

westan regons of the stateFigure24a K2 ga |y AYONBFasS Ay G(GKS GSYLX
indicating that observed high temperatures arejgcted to exceed at least 3&in MID counties.

Figure23: Observed and Projected Annual Average Temperature for WestiMag°F)
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Source: ICF ClimDMaps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierc:

Values are calculatdtere usingthe average of the dailsnaximumand minimum temperatures.
Historical observed valu&sare shown for the baseline (192605). Projected valu&sare shown

for 2045 (203682055) for RCP 8.&Eomparing the two figures, projections indicate a consistent
increase inannual averagéemperature across the state of West Virginigh highest annua
temperatures remaining in the southestern regions of the state. The average prigd change

in annual average temperature is 4.1°F.

36 LivnehB., E.A. Rosenberg, C. LinNBssen, V. Mishra, K.Mindreadis, E.P. Maurer, and DLBttenmaier, 2013: A Long
TermHydrologically Based Dataset of Land Surface Flid&ates for the Conterminous United States: Update and
ExtensionsJournd of Climate, 26, 9384392.

37Pierce, D. W., D. R. Cayan, and B. L. Thrasher, Statistical Downscaling Using Localized Constructed Analogs (LGCA), Journal o
Hydrometeorology, 15(6R25%58-2585, 2014.; and Pierce, D. W., D. R. Cayan, E. P. Maurer, 3zdgldbaand K. C. Hegewisch,

2015: Improved bias correction techniques for hydrological simulations of climate change. J. Hydrometeorology, v. 16, p. 2421
2442. DOI: http://dx.doorg/10.1175/JHMD-14-0236.1.
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Figure2dY ¢ SYLISNI (G dzNBE 6cCO F2NJ I a+SNE

Source: ICElimDaMaps produced wittBasdine Data from Liyneh, et.al. and Projected Data from Pierce,

I G+ SNE | 2Znéd a5 the298th per@ent®SriEximum temperature. Historical observed
values are shown for the baselioenditions(19862005). Pojected values are shown for 2045
(20362055 for high-emissions scenariRCP 8)which assumes a lack obncerted effors to

cut greenhouse gas emissior@omparing the two figures, projections indicate a consistent
increase in the 98th percentile maprum temperature across the state of Westgifira.

Earthquake

Overview of Hazard

An earthquakes the shaking of the surfaof the Earth resulting from a sudden release of energy
in the Earth's lithosphere that creates seismic wa8esking and groundipture are the main
effects created by eartfjuakeswhich can resultin severe damage to buildingsjury to
inhabitants ofbuildings, and damage to othagid structures. The severity of the local effects
depends on complex combinat®af magnitude, the distance from the epicenter, and the local
geological and geomorphological conditions

Historical Impact

At time of thist O A2y tflFyQa Lzt AaKAYy3IX 2Sald +ANBHAYAI
related to earthquakes. The Nation@n@er for Environmental Information (NCEI) also shows no
recorded events for earthquakes in West Virginia. West Virginia has a modskabé seismic

activity; however, any potential damage from this seismic activity is relatively low, when compared

to gates with more dense populations and tall buildings.
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