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Summary of Changes

This First Substantial Amendment to the West Virginia Community Development Block Grant
Mitigation CDBE@MIT) Action Plan reflects changes to the budget allocation for the General
Infrastructure Program (GIP), increasing it by $19,81,,8his amendment is also decreasing
the State Planningllocation by $2,817,650, Regional and Local Planning Grant Program by
$3,000,000, and the Public Facilities Hardening Program by $14,000,000. The proposed new
allocations are reflected in the CDBGT Award Allocation chart on page 10.

This amendment will combine the Public Facilities and Hardening Program with the General
Infrastructure Program.

It reflects changes to the Citizen Participation Plan, removing the requirement for public
hearingsfor substantial amendments.

There are also changes made to the scoring charts for the General Infrastructure Program,
Regional and Local Planning Grant Program, and Public Facilities Hardening Programs to reflect
updated application sections.
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Public Comment Period & Public Hearing for Substantial Amendment 1 and Amendment to

the Citizen Paiitipation Plan

Public Comment Period: 1/31/22/02/22

Public Hearing: 02/23/22 at 12:00pm via GoToWebinar
Attendees: 0

Ending Time: 12:15pm

Comments Received:

The West Virginia Department of Economic Development did not receive comments during the
public comment period or public hearirigr this amendment
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Amendment Changes to the Action Plan

Section Change/Addition/Deletion
wSLX I OS G2 +5hé H6AGK da2+595 |y
Entire document h¥FFAOSEé 6 A i Pepartnéniial EcanbhnNdDEwlapment

hTFfAOSE

2. Executive Summary

Pagel7

Move: Public Facility Hardening paragraph to General
Infrastructure paragraph.

5 S SRulSi¢rFadility HardeningThis program will assist loc
governments and statagencies with hardening public facilitie
This includes all critical public facilities such as-6@TBGMVIT
funds will allow local communities to fund previously identifie
public facility mitigation needs and/or identify public facility
mitigation need that will harden the facility and reduce or
eliminate damages and loss of life and property.

2. Executive Summary
Table 1: Proposed
Allocations

Pagel8

Replacey c S Mc pZonné GAGK admIdy
ApPMZPycZPppnIé aMp TENCNZPUTIEZ Y
AGPoZcyHZopnZé dacznnnznnne g

GAUK GpoXHnTInnnié

GSEG &t dzof
PdpZMCcHZOp~N

58St SGS NRBRSY HAGK
PmMnZnnanZnann MO0z

5. Mitigation Programs
and ActivitiesTable 21:
Program Allocatios

Page B9

wSLX I OSY dycImchpIonné 6AGK
GomMIpy duMpEanIa>snnnéeg gAGK a3
GoZcyHICOPAUDIES NNE 6 RAYKEA @R K
GAOUK aGycXé amné gdhdiK @nidE I&
moXnynXcpné BAOGK GpoXHNTIn|
ApoXZHNTXINnNnnXe
58t SGS NRoY gAGK
PmMnZnanZnann MO0
5SSt SGSY abtEIpnnInnnXé
OPHZccHZopnE

GSEG &t dzof
br>XnnnXnnné
aboXH
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5. Mitigation Programs
and ActivitiesTable 22:
CDBG@EMOT Activities
Alignment with Risk
Based Needs Assessmen

Page 210

Delete: Row with Public Facility Hardening

I RRY abyR Lzt A O FHIROAGEH YRR & &
communities suffered loss @flJdz6 t A O FI OAf A G A
Infrastructure row

5. Mitigation Programs
and ActivitiesGeneral
Infrastructure Program
(GIP)

Pageld3-144

5SSt SGSY aUKA& FEt20F0A2Yy Aa
LYFNF &GNHz2OGdzNBE | yR tdzomtAO (
Replae:ay n ®di’: g XTI K Swmeadizdainé oA
YR GcT1 dypaged43i K dycé

Add:adry flood proofing, wet flood proofing, anchoring reof
mounted heating, shelters, ventilation and-aionditioning
units, update or replace existing power sources (such as
stationary generators or resiliency systems), and retrofitting
building exteriors vih hazardresistant materials in accordanc
with national safety standardendh ar deni ng pu
¢The GIP will also allow eligible entities (municipalities, coun
state agencies, RPDCs, Public Service Districts; nonprofit ef
may partrer with government entities as eapplicants) to
harden public buildings that serve a public safety purpose fo
local communities Eligible public facilities include, but are ng
limited to: potable water facilities, wastewater facilities, policy
departmens, fire departments, hospitals, emergency operati
centers and emergency sheltefs.

Delete: and will require subgrantee
Add: are required

Add:¢Eligible activities also include: clearance, demolition,
removal, reconstruction ancehabilitation (including
rehabilitation which promotes energy efficiency) of buildings
and improvements (including interim assistance, and financi
public or private acquisition for reconstruction or rehabilitatio
and reconstruction or rehabilitatiorgf privately owned
properties, and including the renovation of closed school
buildings); special projects directed to the removal of materig
and architectural barriers which restrict the mobility and
accessibility of elderly and persons with disabiliteas;l lead
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based hazard evaluation and reduction, as defined in sectio
1004 of the Residential Led@hsed Paint Hazard Reduction A
of 199253¢

5. Mitigation Programs
and ActivitiesTable 23
GIP Scoring Criteria

Page 417

Replace Scorin@riteria with updated scoring criteria

5. Mitigation Programs
and ActivitiesPublic
Facility Hardening

Page #19-152

Delete Public Facility Hardening Program Section, pdgd.32

5. Mitigation Programs
and Activities: Planning
Programs and
Administrative Costs

Page 53

wSLX I OSY dampInnnInnné 6AGK

5. Mitigation Programs an
Activities: Planning
Programs and
Administrative Costs

Page b4, 157 158

wSLI | OSY dcXZnnnZnnné AGK 4

5St S0S @®WaphayeRsE O

Replace Table 25: RLPG Scoring Criteria with new scoring g
page 157

wSLX I OSY

decXpnnInnné GgAIBW d
wSLI | OSY dacomé GAGK G oasvén domyg
A ypage 158
Deleted 3 aiGSY FT2NJ 0KS 2+/15 27

Table 25 WVCAD Manags
Programs

Add:

Community Development Block Grgri@OVIEL9 (CDB&V), In
response to the Coronavirus Pandemic (C&Q¥)Dthe US
Department of Housing and Urban Development (HUD) grar
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Pagel6dl61

the State of West Virginia $20,250,608 in funding for a
supplemental program to CBBknown as CDB®V. These
funds were authorized by the Coronavirus Aid, Relief, and
Economic Security Act (CARES Act). The fundamental goald
CDB&CV are to help local governments in the prevention of,
preparation for, and response to the COXYMin canmunities
throughout the State. CDBGV funds are available for qualifyi
public facility projects, public services, and planning activitie
that serve primarily low to moderate income residents State
wide. $20,250,608 (one time allotment)

Application Status

Pg 163

Update contact information
Add: tentative
wSLX I OSY adny K2dzZNEEé GAGK ap

Table 27

Pg 164

wSLX I OSY dycImchpZonné 6AGK
Gopm pycEpPpmEEI A AnE AGK aps
GoZcyHECOPIUSES NNE 6 RNG.E BOAIIKn
Gey ¢ AGIK.ADMYyaXNEK ddnynd s S&.c &1 0 5 A
@> ¢ anoZnyASPRe3MUTBEEE BOAOUCKE Gy N X ¢
(45,993,4750 7 X p n niEKn néén pAdOp I E NP E £ 4
GMZIynMOETINE 1 né  BoAYicKE MicMiEZpos
ApmZdpycZhpnIe ATHZIMAM@PEmmaAa J
GAOUK GdpIMyHIopnIé dacHBpImimi
gAOK &0 XUMIVEZ MiiKe AQiHKN SOEH TOS0ET ¢
amp €

Deleteentirerow: 6t dzof AO CF OAf AdGe& | |
$14,000,000 13% $7,000,0G0

8. Citizen Participation
Plan

Pg 173

wSLX I OSY GO2yaARSNRBRE gAIGK &
5SSt SGSY a2NJ | yé& adz aSl dz&ublic
hearings will be held at a time and location (or virtual) convel
to impacted residentd-or any ifperson public meetings held
relation to these programs, the State will choose locations
are accessible to persons with disabilities.

10
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CDBG&MIT Award Allocation

The following table illustrates where all funds are derived from and what activities they are
allocated to. As described in Substantial Amendment 1, the new total allocated to our General
Infrastructure Program will be $91,986,950

The changes made below were budget Jitean corrections that are currently reflected in
Substantial Amendment 1 and the DRGR system.

West Virginia CDBMIT Award

Program Technical Amendment 1 | Substantial Amendment 1
Budget Budget
Generalinfrastructure *$72,169,300 $91,986,950
Program
*+ $19,817,650
Public Facility Hardening $14,000,000 $0
Program
-$14,000,000
State Planning $6,500,000 $3,682,350
-$2,817,650
Regional and Local Plannin $6,000,000 $3,000,000
-$3,000,000
HazardMitigation Plans $2,500,000 $2,500,000
State Administration $5,324,700 $5,324,700
West Virginia CDB®IT $106,494,000 $106,494,000
Award

11
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*Red lettering is what the budget amount was stated in the technical amendment.

*+/- show the amount added to ®ubtracted from the technical amendment 1 amount in red
to equal to the new budget amount.

12
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Citizen Participation

This Action Plan Amendment is considered substantial as it changes program allocation at an
amount more thar$5,000,000. It norsubstantially alters the application process previously
stated in the original action plan and first technical amendment. The formal public comment
period for the plan begins'he formal public comment period for the plan begins Jan@ary

2022 and will last 30 days.

There will be a public hearing on Wednesday February 23, 2022 at 12:00pm at
https://attendee.gotowebinar.com/reqgister/528922529518355483he piblic hearing will be
posted athttps://wvcad.org/infrastructure/mit

This First Amendment to the Mitigation Action Plan was posted on
https://wvcad.om/infrastructure/mit for a minimum of 30 days.

Citizens and organization were offered multiple opportunities to comment on this Amendment
via:

Email: cdbgmitigation@wv.gov

Mail:
West Virginia Department of Economic Development
1900Kanawha Boulevard East, Building 3, Suite 700
Charleston, WV 25305

Phone: 3046582234

13
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1. Definitions, Acronyms, and Abbreviations

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

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

AMIt Area Median Income

CDB® Community Development Block Grant

CDBE&@R Community Development Block Grailisaster Recovery
CDB@MITt Community Development Block GraMitigation

DHSEM Previously the West Virginia Division of Homeland Security and Emergency
ManagementCurrentlyknown as the Division of Emergency Management (EMD)

DORB Duplication of Benefits. Any assistance provided to subrecipients for the same purpose (i.e.,
for repair, replacement areconstruction) as any previous financial ekiimd assistance already
provided for the same. This prohibition comes from the Robert T. Stafford Disaster Assistance and
Emergency Relief Act (Stafford Act) and therefore, these other sources of fundierdedticted

from any potential award

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

FEMA Federal Emergency Management Agency

FRN Federal Register Notice. The Federal Register NoticeDBAMIT funds 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 HazardMitigation Plan

HUD U.S. Department of Housing & Urban Development

HUD MID Most Impacted and Distressedeas as determined by HUD in the CIDBG Federal
Register Notice (84 FR 45838)

LER Limited English proficiepcindividuals who do not speak Englshtheir primary language
and who have a limited ability to read, speak, write, or understand English

14



State of West Virginia CDBGT Action Plan
LMA Low to Moderatelncome Area Benefit describes activities where the area served includes
51% or more LMI households

LMk Low to Moderatelncome. An icome of 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 (also, fBiaked Mitigation Needs Assessment)
NFIR National Flood Insurance Program

RADQA Regional Planning and Development Council

SHMQ@ State Hazard Mitigation Officer

SRO@ State Resiliency Office

State MID Most Impacted and Distressed areas as determined by the State of West Virginia
based on the Presidentially Declared countidsHNA Disaster DeclaratibiR4273

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

WVCAD WestVirginiaOffice of Community Advancement and Development
WVDED West Virginidepartment of Economic Development

UGLG Units of General Local Government. Cities, counties, towns, vidagesther general
purpose political subdivisions of a state

15
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2. Executive Summary

On June 23, 2018Yest Virginia was struck with receddNBS | { Ay 3 NI A Y T I -yedr NI & dz
S @ S y (miuch Bf2hBl3tateleading to widespread amtbvastating flash flood$henrGovernor

9 NI wleé ¢2Y0fAy RSOfFNBR | aidl (S Tagcaly $SNHESY C
peopledied, and 1200 houses were damaged or destroyethkyflood. Impacted communities

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

will not be isolatedWest Virginia has a long history of floodirtbe National Centers for
Environmental Information repaetl 2,302 flo@ eventsin the statebetween January 1992 and

July 20172 SAG ANBAYALF Qa dzyAljdzS € y RS tedddd of @2 v (i NR ¢
Y2dzy Gl Ay2dza G2L1R23INF LIKEX NIAYy GKFEG Frftta Ay (K
valleys.The state gperiences both riverine flooding (when streams and rivers overflow their

banks) and flash floodingdditionally, because of this topograpklye comparatively flat valley

landthat runsalong creeks can be a natural place for developnmotentially plaing additional

structuresat risk of flooding

As a result of th 2016disaster, he State of West Virginia is thecipient of a $106,494,000
Community Development Block GragtMitigation (CDB@GVIIT) 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 Virginia, and in particular
the counties most impacted by recent disaster evdots;arry out strategic, datalriven,
transformative activities to minimize or eliminate the risks and reduce losses from future
disastersCDB@MIT fundswill both enable the State to mitigate agaitistse disaster risks, as

well asprovide the opportunity to immve state and local planning to align withmitigation

goals.

COB@MIT fundsar®RA a G Ay Ol FyR LI NI FNRY OK&Bnef2@ub,idSQa
the State of West Virginia experienced catastroffoadling, landslides, mudslides, and sever

storms. On June 25, 2016 major disaster declaration was declared, encompassing 12 FEMA
designated counties: Clay, Fayette, Greenbrier, Jackson, Kanawha, Lincoln, Monroe, Nicholas,
Pocahontas, Roane, Summers, and Webbkteesponse to this disastéine State of West Virginia

receiveda total of $149,875,000 in Community Development Block Gr&nsaster Recovery
(CDB@R) fundindrom the U.S. Department of Housing and Urban Development (thtdDgh
appropriations made in Public Law 1228, Publid.aw 114254, and Public Law 1-B4.

In August 20196.875 billion in CDBRAIT funds were allocated by HUDgi@antees recovering
FNRY ljdzZ- f AF@AYy3d HaAamMpX HAMcX FYR wHwunmt RAALF &
$106,494,000 allocatiomn the CDB@®IT Federal Register Notice (84 FR 45838) mitigation
activities are defined as:
GXtK2asS OGAGAGASEAE (GKIFIG AYyONBIFaS NEeamt ASyo
risk of loss of life, injury, damage to and loss of property, and sufferinguaistip, by
lessening the impact of futuRA 4 A G SNAR ® &

16
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The West Virgini®epartment of Economic Developmdl¢VVDEDhas been designated as the
lead administrative agendygr the CDB@AIT fundsAs suchWVDEDasled the effort to create
this Action Plaandprovide a in-depth analysis of current and future risks to the statewell as

to propose aightlevel strategy for howhe funding willbe used to address these risks and disaster
mitigation needs in eligiblmmunities.

This Action Plan has been developed through collaboration and partnership with appropriate state
and federal agencies, including the State Resiliency Office and FEMA. Citizen and stakeholder
participationhavebeen key throughout the procesa/VDEDas engaged with Regional Planning

and Development Councils, city and local governmentsprafits and social service providers,

the business communitgnd the general public to create an Action Plan that isatefee of local

needs and priorities.

West Virginia is focused omaking datanformed investments through higimpact projects that

will reduce risks attributable to natural disasters, with particular attention to repetitive loss
propertiesand critical mfrastructure.The Sate also supports the adoption of poligigdganning
agendasand flood plain managemeafforts that reflect local and regional prioriti@sdwill have
longlasting effects on community risk reduction order tomake such investments, tigate
conducted a thorough Ridkased Needs Assessmantdentify and analyze all significant current
and future disaster risks in order to provide a substantive basis for the activities proposed for
CDB@MIT funding. To the nat the requirements of th&ederal RegisteéMotice, the RisiBased
Needs Assessmeptovided in this plan

1 Providsl y 2@3SNWASG 2F 2Sad xANBHBAYAIFI QA 3IS23INI LK
1 Summarizeclimate trends and projections that may contribute to current and futskesri

1 Discussshistoric damage patterns that have impacted the State of West Virginia

1 Identifies all considered resources including the FEMA approved State Hazard Mitigation

Plan (SHMP) and local Hazard Mitigation Plans (HMP)

Assesses current and futurisk to critical service areas or community lifelines

9 Assesses risk to vulnerable populations and amdi

1 Addresses unmet mitigation needs in response to identified current and future risks.

=

The Federal Register Notice (FRN) allocating the $106,49%§0@es that all programs or
projects using CDBRIT funds meet the definition of mitigation and that at least 50% (or
PpoXuntnnn0 2F FdzyRAy3d Ydzad oS aLlSyid Ay GKS
areas. The remaining 50% of funds maggmnt for activities that meet the definition of mitigation

in the following eligible Staieentified MID counties when supported by determinations based

on the RislBased Needs Assessment.

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

71 StateMID Countiestayette, Jackson, Lincoln, Monroe, Pocahontas, Roane, Summers, and
Webster
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The State consulted with th&est VirginiaDivision of Emergency ManagemeBGMD, regional

planning commissions, the private sector, and other governmental agencies to provide-a multi
hazard riskbased mitigation needs assessment for étigible countiesThe data suggests that

based orthe total number of highanking hazardsineic 2 ¥ 2 Said +ANBAYAIlI Qa O
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 Mitigation Needs Assessment (MNA) there is a high demand
and need fothe implementation of infrastructure mitigation projects that will improve resiliency

to hazard impacts, such as floodi@pnsidering this datdriven analysis along wititakeholder

and community inputyWVDEDSs proposinghe followingCDB@MIT programghat will work to

achieve the goals of risk reduction and increased resilience

1. General Infrastructure; This program willprovide funding opportunities for local
governments and state agencies to develop lmage mitigation activitiemnd hardening
of public facilitieghat allow communities to better withstand future disasters. Projects
may include theehabilitationof critical infrastructure; rehabilitation or construction of
stormwater management systemsnproving or installing retention basins; relocating
water linesculvert improvementsand green infrastructurd hismay alsanclude potable
water facilities, wastewater treatment facilities, public sheltére,and police stations,
medical centersgtc.

2. Regionabnd Local Planning This program will niee ompetitionbased allocations to
local governments and other eligible applicatdscover a wide varietyof planning
activitiesrelated to local and regional mitigation needs

3. Hazard Mitigation PlansWest Virginia will use funding to update and develdfaaard
Mitigation Plan (HMP) aenhanced HMP. FEMA approval of the enhanced HMP would
make thestate eligible for assistance up to 20 percent for estimated aggregate amounts
of a disaster. This State plaouldserve as the framework for local hazard mitigation plans
within the state. CDB®IIT fundswill also be used for these local planning effartmnaged
by thefive Regional Planning and Development Councils (RRi@d)within the HUD
and State MID areas

4. State Planning The State may select and execute planning studies in coordination with
groups such as state agencies, federal agencies, sitiggrregional planning groups, to
conduct studies with CDB@IT funds. Studies and planning efforts may be identified
through local community input, including public meetings, requests for information, or
surveys. Communities may recommend studies tocopepleted, but these planning funds
will be administered by the State. State planning funds may also be used for capacity
building at the state and local level.
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The proposed allocations for the CDBG programs are presented below:

Tablel: Proposed Allocations

Perce O pesignatio > D
DB G Progra Allocatio overa Allocatio Awara
ding 0%
Infrastructure $91,986,95 86%| $53,247,00C -
General Infrastructure $91,986,95 86% $53,247,00( $10,000,00
Program
Planning and Capacity $9,182,35! 8.6% - -
State Planning $3,682,350 3% - -
Regional and Local Plann $3,000,00! 2% - $250,00(
Hazard Mitigation Plans $2,500,00( 2% - $200,00(
Administration $5,324,70( 5% - -
Total Budget $106,494,00( 100%  $53,247,00( -

Additional information on all above progranrluding eligible applicantan be found in Section
5 of this Action Plan.
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3. Introduction
Hazard Mitigatiomnd CDB@MIT

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

on August 30, 2019 (84 FR 4583B)ese funds were allocated by Congress through its allocation
of $6.875 billion in funding made available by the Further Additional Supplemental Appropriations
for Disaster Relief Requirements AtR018 (approved February 9, 2018he CDBMIT funds

are intended for the grantee to carry out highpact, datadriven activities to mitigate disaster
risks and reduce future losses.

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

life and property from mamade or natural hazards. A hazard is any event of condition with the
potential to cause fatalities, injuries, property damage, infrastructure damage, agricultural loss,
environmental damage, businessamtption, or other structural or financial losses.

For the purpose othe CDB&VIT program, and as defined in the CENBIE FRN, mitigation
activities are defined 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, @iferiag

and hardship, by lessening the impact of future disasters.

HUD has established the following main objectives for the GDB@rogram:

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

71 Build the capacity of States and local governments to comprehensively analyze disaster
risks and to update hazard mitigation plans through the use of data and meé&ningfu
community engagement;

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

1 Adopt a forwardooking land use plan that integrates the hazard mitigation plan, latest
edition of published disasteesidant building codes and standards, vertical flood
elevation protection, and policies that encourage hazard insurance for private and public
facilities; and
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I Maximize the impact of available funds by encouraging leverage, ppivialie

partnerships, and ardination with other Federal programs.

Summary of Impacts under 2R73

The CDB®IIT fundswvere allocated to grantees recovering from qualifying 2015, 2016, and 2017
disasters. fie State of West Virginia, with th@/est VirginiaDepartment of Economic
Devdopment(WVDEIDDas the administering agencgceivedan allocation related to the flooding,
landslides, and mudslides which impacted the statdume 2016FEMA Disaster Declaration

4273)

Figurel: FEMA DR273 DisasteDeclaration

FEMA-4273-DR, West Virginia Disaster Declaration as of 07/13/2016
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West Virginia experienced recebbdeakingrainfall in June 2016, resulting in flooding across 17
counties. Between 8 and 10 inches of rain fell in only 12 hoatsing widespread damage to
housingd dza Ay SaaSaX YR AYyFTNI aidNHzOG dzZNB !
55 counties. A PresidentigDeclared Disaster wassuedJune 25, 2016, designating 12 counties:
Clay, Fayette, Greenbrier, Jackson, Kanawha, Lincoln, Monroeladjidhocahontas, Roane,
Summers, and WebstéeFragically23 lives were lost as a result of the devastating floods.

aidlras 27
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Adding to the devastation and difficulty of recovery, many of the {lopécted areas were
outside ofthe FEMAdefined flood plains, andherefore were not required to carry flood

AyadaNI yOSoe L

insurance

A a

SadAyYlridSR

aKI QG

hE: 2F 0UKS ad

TheSate has been allocated over $149 million in CIDiaster Recovery funds to respond to the
unmet recovery needsesulting from the 2016 disaster. The majority of these funds are being
used to implement a housing recovery program, with a focutw@mnepair and rehabilitation of

singlefamily and mobile home3. S & (i
YR NBaiAfASyoOe
EEN

LINR LIS NI &

PpoZHnTtXInnno

Aa

FTdzidzNBE RAAl a0 SNA

gAtt

+ A NB-DBR/ActioRlaK A 3 KD A A K( &
SALISOAI T e

GKFG 6

A Y LJ2 NI MiggatiXgO 2 vy 4 A R

oS

'y Ay dS3aNIf

A Kor tiie [CBBGRJaibgizNSthis includes housing mitigation efforts such
as elevation. The CDB@T programwill further this priority for mitigatiorthrough a variety of
resilieny measures

HUD and State Most Impacted and Distressed (MID) Areas

The FederaRegister Notice (FRINhich allocateshe $106,494,000 requires that all programs or
projects using CDBRAIT funds meet the definition of mitigation and that at least 50% (or

2F FTdzyRAYy 3 Ydzd

0S5

adIBNIBa A R 1 KSL ®

areas. The remaining 50% of funds may be spent for activities that meet the definition of mitigation
in eligible Statedentified MID countieswhen supported by determinations based on the Risk
Based Needs AssessmedtJD MID areas are dgtnined through federal designation. State
identified MID areas were identified by the state of West Virginia as areas of need that were not
specified by HUD. State MID areas include counties that were eligible for FEMA Individual and
Public Assistance @gpries AG in presidentially declared counties for the 2016 disaster (DR

4273).

Table2: HUD and State Most Impacted and Distressed Areas

Clay
Greenbrier
Kanawha
Nicholas

=4 =4 =4 -8 -8 8 8 a8 _a_9_9

Fayette
Jackson
Lincoln
Monroe
Pocahontas
Roane
Summers
Webster

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

B HUD MID
1 State MID

Activities and programihat support hazard mitigation in these 12 countwad be eligible for
CDB@MIT funding as identified in Sectibof this Action Plan.

Expenditure Requirements

As with all CDBG funds, the CENBIG program musprioritize benefit low to moderateincome
(LM) beneficiariesThe FRN requires thatlaast 5862 ¥ 2 S & ( total/CNEEMIY dllocaian
mustbe spent in a manner which benefits Lpdtsons, households, or aredfie State priorites

the protection of LMI individuals in the proposed progrant @uojects described in this Action
Plan.

The FRN requires that 50% of CBBGE funds be experad within six (6) years dhe execution
of the grant agreemenwith HUD and 100% of fundse expended within twelve (13kars othe
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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

Needs Assessment Introduction

To align with the requirements in the CDBET Fedeal Register Notice (84 FR 45840), the State

of West Virgini®epartment of Economic Developmérats developed this ridkased Mitigation

Needs Assessment to identify and analyze all significant current and future risks impacting the
State. The Mitigation@®&ds Assessment provides a substantive-detee basis for the mitigation
activities proposed in Secti@nof this Action Plan

This assessment:

1. t NPGARSE |y 20SNWASg 2F GKS adlrasS 2% 2Sai
the hazards discued.

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 and that have impacted the State.

4. ldentifies all considered resourcdsy Of dzRA y 3 2 S &adppravdd Siata KakardQa C9
aAlGAIlrIGAz2zy tfly YR 2Sai +ANBAYAIFIQ&- wS3IA?2
Jurisdictional Hazard Mitigation Plans for various regions.

5. Identifies and analyzes all significant current and futisastier risks (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 significant potential impacts and
risks of hazards affecting the sevemicai service areas or community lifelines: Safety and
Security, Communications, Food/Water/Shelt€ransportation, Health and Medical,
Hazardous Material (Management), and Energy (Power and Fuel) [84 FR 45847].

w

The Mitigation Needs Assessmelzfi A f AT Sa (KS FTAYRAy3Ia 2F 2Sai
Mitigation Plan (SHMP), regional and local mitigation plans, data and research acquired from
additional resources including but not limited to, National Centers for Environmental Information,
W S5SLINIYSYyd 2F 12YStElyR {SOdz2NA (@B Dath.2 YSTE |
Throughout this assessment, the State cites relevant data sources (84 FR 45847).

I+

In preparation of this Mitigation Needs Assessment, the State also consulted 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 FR 45840). This collaboration with multiple stalezhodehd analysis of
various data sources was key to ensuring a comprehensive analysis of the hazards addressed here
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and subsequent mitigation measures to be implemented to reduce or eliminate the substantial
risk of loss of life, injury, damage and losgroperty, along with suffering and hardship.

Overview of State Landscape and Climate Conditions

State Topography

2Sa0 *xANBAYAIQA fFyRaoOFLIS LRRaSa dzyialjdzS OANDdzy
hazards discussed in this section. WestMags often referred to 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 Highlands. Most of the eastern panhandle, which is crossed

by the Allegheny Mountains, is in the Ridge and Valley region, and the remainithiy s @f the

state is part of the Allegheny Plateau.

Within the high mountain regions are where most of the rivers and waterbodies located
throughout the State begin. Westirginia has 32 watersheds divided according to the USGS
hydrologic unit codes (HUC) that contribute to the Chesapeake Bay and the Gulf ofWfaso.
watersheds include the Shenandoah, Cheat, James, Kanawha, Monongahela, New, Ohio, Potomac,
Shenandoah, and Youghioghergure3 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, Accessed on Jur2980 from:
https://dep.wv.gov/IWWE/Pages/default.aspx
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Figure3: Topographic Relief and Watershed Map of West Virginia
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Source: Figure from West Virginia 2018 Statewide Hazard Mitigation Plan

CurrentClimate Conditions

The diverse topography of West Virginia contributes to different climate conditions across the
state. High elevations moderate summer temperatures in the mountains by several degrees, with
average maximum temperatures in the southwesgimhe Ohio river, around 85, and average
maximum temperatures in the easéntral mountains less than 80 Winter temperatures show
similar variation, with temperatures much colder in the mountainous central and northeastern
parts of the state, sinking to the low 20s, while minimum temperatures in the south are around
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30°F. Overall, temperatures statewidevieaincreased less thariRLsince the early $0century,
and the number of very hot days (overBbhas been below average in this century (to 2614).

Precipitation levels likewise vary across the state, with central regions having average annual
rainfal of 50 inches or more, areas along the Ohio River receiving about 40 inches, and areas west
of the Eastern Panhandle having about 35 inches anrtually.

More significant than average annual temperature and precipitation, however, is the incidence of
extreme weather in the state. As reported by the NOAA National Center for Environmental
LYF2NNIO0A2YyS>S a2Said +£+ANBAYAlF A& &adzoeSO0 G2 | ¢
thunderstorms, snowstorms, hurricane remnants, and flooding. Tornadoes oatlysoecur (an

average of twdo-five per year) and are usually weak. Flpoolducing extreme precipitation over

0KS NUzZZ3ISR (2L AN LIKeE Aa (GKS O2aif AReGoilsof y R Y2
disastrous extreme flood events include theds Ohio River Flood (1937), which set redexet|

flood heights of 69 feet at Huntington and caused extensive damage. River flooding in the east in
1985 resulted in an estimated $570 million in damages (in 1985 daéfiaex)ent years, of the 16
FEMAdisaster declarations that West Virginia received between 2005 and 2014, 12 were related

to severe storms and flood evertts.

Projected Climate Conditions

Climate change is projected to increase average temperatures in West Virginia, as illustrated in
Figure 4. Observed ah Projected Changes (compared to the 19011960 average)

in NearSurface Air Temperature for West Virgifiihe degree of climate ahge is driven by the

level of global greenhouse gas (GHG) emissions. While the state has taken steps to address GHG
emissions from sources 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 emissions scenarios, called Representative Concentration Pathways
(RCPs)to model future climate conditions under differerdemarios. These scenarios assume
higher or lower emissions levels depending on future economic conditions and policies to reduce
GHG emissions. Under a higher emissions pathway, GHG emissions continue to increase
worldwide; a low emissions pathway assurtieg GHG emissions are reduc&iyure4 shows

the projected impact of these different scenarios on temperatures in West Virginia. Under a high
emission scenario, climate models project historically unprecedented warming by thetead o

215t century, with increases in heat wave intensity and decreases in cold wave intehxisy. 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 pphttps://statesummaries.ncics.org/chapter/wv/

5 Ibid.

8 Ibid.

7 Ibid.
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middle of the century.These increasing temperatwevill 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, particularly
among vulerable populations.

Precipitation patterns are also projected to change (using the same RCP scenarios), with annual
precipitation projected to increase over the century in West Virginia and across the northeast
United StatesHigureb). This increased rdiall is expected to be concentrated in the winter and
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 ad Projected Changes (compared to the 1901960 average)
in NearSurface Air Temperature for West Virginia
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8 Representative Concentration PathvefiRCPare greenhouse gas concentration trajeciesadopted by the
Intergovernmental Panel on Climate &tge. Different RCPgve been defined thaassume different levels of
greenhouse ga@GHG)oncentrations these pathwaysire usedn global climate models tproject future climate
conditionsunder different GHG emissions futurehe RCP 8.5 scenaricases continued increases@HG
emissionsthe RCP 4.5 scenario assumes lower GHG emisBimnsiore information about RCPs, see
https://science2017.globalchange.gov/chapter/appexéi.
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Figure5: Projected Changes in Annual Precipitation (%) for Meldle of the 21st Century
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Source: CIA@$C, NOAA NCEI, and NEMAC. 2017.

Regional Variations in Climate Conditions

Analysis of a range of climate models for future temperature and precipitation indicates that
climate conditions across the state will vary among regions in a similar pattern to historic climate
conditions. That is, as average temperature and precipithiais rise across the state, the same
areas of the state will continue to have more or less rainfall, or higher or lower temperatures, than
other parts of the state. These projected changes have particular implications for state and HUD
designated MID amties.

To develop a more nuanced understanding of the potential effects of climate change on future
conditions in MID counties, further analysis was conducted through an aggregation and
downscaling of a portfolio of global climate models. As a consenagipwoach to understand
potential impacts, this assessment used RCP 8.5, a higher emissions scenario, to consider potential
future climate conditions in West Virginia. The findings of this analysis are described in the
discussion of future flooding andadight hazards, below.

Previous Damage Patterns

5dzS G2 2Sad *xANBAYAlIQa 3AS23INFLKeEe YR 6SIFIKSNJI
has a long history of natural disasters. Flooding and severe storms are all common occurrences
that impact the tate based on previous major disaster declarations.

Major Disaster Declarations
Provided by FEMAable3 shows major disaster declarations in the stit&Vest Virginia since
1954 by Year, Declaration Date, Incident Type, and Disaster Number.
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Table3: Major Disaster Declarations in State of West Virginia 1952020

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 Severe 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 Severe Storm 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 Fire 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 5/23/1996 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

31



State of West Virginia CDBGT Action Plan

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: https://www.fema.gov/disaste

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

Table4: Total Disaster Declarations 19542020 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

Total 72

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

Based on the above, the most 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 is expected to continue and become more seweréodclimate change. Based
on this, mitigation measures to reduce impacts caused by these types of hazards is critical.

National Flood Insurance Program Policies and Claims

DAGSY GKS adlriaSQa KAad2NEB gA0K RthfHobdng 88 RSOf |
important to note the current state of the National Flood Insurance Program (NFIP) NFIP coverage.
¢KS blFidA2yIlf Cf22R Lyadz2N» yOS t NPINFYQa A& 2LISI
Agency (FEMA) and aims to reduce the impafibofling on private and public structures. The

NFIP provides affordable insurance to property owners, renters and busjressescoura@s

communities to adopt and enforce floodplain management regulations. These efforts help
mitigate the effects of flading on new and improved structureds K S b CLt Qa / 2YYdzy/ A
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System (CRB)ovides a reduction in flood insurance premium rates of up to 45% for communities
that implement activities which go above and beyond the mimmequirements of the NFIP

As d 2020, West Virginia had 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 statewide, 9% of structures are in the
effective 100year floodplains, and 14% are in both the 1@@ar and 50§ear floodplains.
Effectively, 99,520 to 159,804 structures are located in Special Flood Hazard Area (SFHA). With
respect to flooding that occurred as part of-BIR 3, 77% of the nearly 1,000 floodurence

claims in the declared counties were in the 1% anolbanhce floodplain and approximately 23%

of the insurance claims were outside.

NFIPparticipation hadnitiallyincreasedafter 2016 due tdEMAgroup policies placed on flooded
areas for three years at no cdstcause othe 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 only approximatelfive percent retentionof those
policies West Virginidnad 16,985policies in forcen August 31,2016and the current policies in
force stands at 13,301.

Resources and Data Sources Utilized

2A0K 'y 2 @SNIIA S gapez climate KadBditipns, larit $iSdry of disastera €amined
above, this 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 contitiongh

this Mitigation Needs Assessment, The West Virddepartment of Economic Development
certifies that, 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 and dat@riven analysis that serves as a foundation for mibgagrograms.

These data sources include, but are not limited to, the following:

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

2. FEMA State Mitigation Planning Resources
https://www.fema.gov/statemitigationplanningresources

3. FEMA State Mitigation Planning 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 Insurahttps://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 Coordination Center
https://www.nifc.gov/nicc/

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

8. DHS Offie of Infrastructure Protection

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

9. FEMA Community Lifelines Implementation Toolkit

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

10. West Virginia Division of Highways Transportation Asset Management Plan, August 2019
https://transportation.wv.gov/highways/programplanning/Documents/2GEthal TAMP.pdf

11. Fourth National Climate Assessment, Volume I, 2018
https://nca2018.globalchange.gov

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

13. American Society of Civil Engineers (AS@Enstructure Report Card 2017
https://www.infrastructurereportcard.org/

In addition, the State has reviewed and coordinated with the following plans/data sources in the
sections below t@nsure as comprehensive of a Mitigation Needs Assessment as possible.

West Virginia State Hazard Mitigation Plan

2Sal +#ANHAYAIQa {GFGS6ARS 1T FTIFENR aAdGA3ardAazy t
Fd3aSaayYSyid O02YLX SGSR (i &tN® BizhKrocess andsérvesl ds itHe NR  a
foundational starting point for the risks and subsequent analysis performed in this Mitigation
bSSRa !aasSaaySyido ¢KS {dGlFIdiSQa Cc9a! | LINRISR |
the West Virgini®ivision of Enrgency Management (EMprmerly theDivision of Homeland

Security and Emergency Management (DH}PEM)

The West Virginia Statewide Standard Hazard Mitigation Plan provides guidance to reduce loss
and prevent injury from all hazards impacting the State raflécts a combination of goals,
objectives, and strategies with input from the general citizenry and representatives from all levels
of government.

This plan is a critical component of stieel programs for management of disasters and their
impacts ad takes into account years of mitigation experience and initiatives.
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location of hazards that can affect the State and vulnerability to those hazartiBedeThis Risk

Based Mitigation Needs assessment aligns with the hazards and data compiled in the SHMP as a
starting point to quantitatively evaluate significant potential impacts and risks of hazards affecting

the seven community lifelines and infothe use of CDBMMIT funds (84 FR 45840).

brGA2yFf hOSFEYAO FYR ! GY2ALIKSNAO !
Centers for Environmental Information (NCEI) Storm Event Database

Much of the data utilized and cited from the West Virginia 2018 State Hazardtiditi§lan and

in this Mitigation Needs Assessment rely on loss data reported by the National Oceanic and

l GY2ALIKSNRO ! RYAYAAUNIXr A2y obh!!10Qa& bl A2yl f
Storm Event Database. NCEI receives storm event data feoiNaitional Weather Service to
guantify damage in terms of loss estimates. The National Weather Service quantifies damage using
all available data at the time of the publication, which are received from a variety of sources
including county, state and feddremergency management officials, local law enforcement
officials, sky warn spotters, NWS damage surveys and the insurance ifftlEetryhis reason,

property and crop damages reported in this Mitigation Needs Assessment should be considered
as a broacestimate.

FEMA National Flood Hazard Layer (NFHL)

The National Flood Hazard Layer (NFHL) is the geospatial database that contains current effective
flood hazard data which has been utilized as part of this analysis. The National Flood Insurance
Reform Acbf 1994 requires that FEMA assess the need to revise and update all flood maps every
5 years. The analysis with respect to flood risk contained in this Action Plan is based on the
STFFSOUGAGS bCI[ GKFEG 6Fa Odz2NNBy( tIThe St Sotesi A Y S
that because of continual updates, FEMA flood maps may not accurately represent the actual total
areas at risk or may not accurately show the severity of the flood risk for a given area. Future
updates that FEMA makes to flood layers mesease risk or analysis contained here. Subsequent
updates to flood layers may be considered in future amendments to this ActioA&dionally,

Fa 2F GUKS LldzmtAaKAy3a 2F GKA&a ! OAz2y tflyz | yeé
Maps (FRM) is current, however it should be noted that based on coordination and information
received from FEMA Region 3, restudies for certain flood areas are currently underway or planned

in the following counties: Kanawha, Nicholas, Greenbrier, Monroe, Supuaighontas and
Webster.New maps or analysis may include additional projects that were not previously in flood

plan maps buwill be in updated maps

NS

Local Hazard Mitigation PlagRegions ¢ V
There are eleven Regional Planning Councils representing the various counties across the State.
¢KS wSAA2Yy It tflyyAyd YR 5S@St2LISyid [/ 2dzy OAf

10 https://www.ncdc.noaa.gov/stormevents/fag.jsp
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and focus on the expansion and improvement of wagetems infrastructure, transportation,
employment, industry, small business development, housing, health care, education, and
recreation!! A key function of the RPDCs is assisting local jurisdictions too small to maintain staff
for grant writing and planning with spprt and project management functions where needed. As

part of this function, each of the RPDCs maintains a Regional Hazard Mitigation Plan to comply
with 44 CFR Part 201.6 which requires localities to complete a natural hazards plan. Each RPDC is
shown inFigure 6

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.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL

%211-2018.pdf
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2 KAES 283G +ANBAYAI Qa4 HnAamy fofnddtiand edolrc® fot stafe | NR
level planning, RPDC mitigation plans offer a localized analysis and highlight key-lesgional
planning that provide additional detail at the local level. For this Mitigation Needs Assessments,
the Regional Hazard Mitigah Plans that encompass the 12 Most Impacted and Distressed (MID)
counties Table5) were reviewed to ensure a comprehensive analysis.

Table5: HUD and State MID Counties by West Virginia Regional Planning and Development Council

. . Year Local
Couny | feere POROS)  Hp L
P Updated
Summers 1 2016
Monroe
2 2018
3 2017
Greenbrier
Nicholas
Fayette 4 2016
Pocahonta Key
Webster
Jackson . 2016
Roane

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

With CDB&MIT funds, RPDCs may be eligible for funding to update local hazard mitigation plans
through this funding opptunity. To ensure coordination with FEMA and minimize duplication of
funding, the State notes the following funding allocations that have been made &PDE
regions.

Table6: FEMA Funding Allocations

Cost toUpdate | Approved FEMA

Funding Source RPDC Plan o e

Funding Gap Status

HMGPRDR4359 Pending
(2018 Flooding) RPDC 1 $175,000.00 $131,250.00 $43,750.00 Approval

PDMC 2019 Non

: e RPDC 3 $100,000.00 $75,000.00 $25,000.00 | Under Review
Disaster Mitigation

HMGPRDR4359 Pending
(2018 Flooding) RPDC 4 $175,000.00 $131,250.00 $43,750.00 Approval
HMGPRDR4378 Pending
(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 2016 Floods)

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

8 were designated as State MIDs. West Virginia was awarded a total q87&1@90 in
Community Development Block GranDisaster Recovery funds from the U.S. Department of
Housing and Urban Development (HUD) to address unmet needs as a result of the floods. As part
of the $149.875 million appropriated from Congress, FedegiteeNotices 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 has outlined the programs to be administered during the next several
years based on an unmeeeds 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 analysis of the impacts 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 Assessment.

West Virginia Social Vulnerability Assessment

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

This assessment serves as a key piece of the analysis informing mitigation program design. In Wes
+ANBAYAI Q& uwnmy {GFGS6ARS 1T ITFNR aAdAdlraarzy t
identified by the characteristics that make them vulnerable. These include limited financial
resources; those under 5 or over 65 years of age:wiate; or withthose with disabilities. The

@dzft YSNIroAfAGe 2F LIS2LXS Aa OFftSR GazOAlf @dz
financial stability even before a storm or disaster occurs. Mitigation funds can be used for
preparedness and resiliency progra that preactively address social vulnerability to hazards.

There are two indexes often used to measure social vulnerability, the Social Vulnerability Index
RSOSt2LISR 60& GKS /SYdGdSNJIF2NI5AaSHasS /2yaNRt |
Social Vulnerability Index developed by the Hazards and Vulnerability Research Institute (HVRI) in
South Carolina. Both indexes synthesize common demographic information, such as income and
disability status, alongside information on living arrangements) as mobile home ownership

or overcrowding.

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

Survegwith Key Stakeholders

In anticipation of the development of this Action Plan and its Mitigation NeedssAss®, West
Virginia included initial resiliency questions in an online survey for the State Consolidated Plan that
was distributed to over 3000 stakeholders in September 2019. The initial responses to this survey
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identified the greatest barriers to impreenting 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; public citizens; iveteor

sector; nonrprofit organizations and social services providers; and other government agencies,
including State and local emergency management agencies, West Virginia collected additional
NEaAfASyOe FFTOUAGAGASE Ay (KS-ad/t2 Y{YdNIASI®RE 50SKAS
distributed in June 2020.

These surveys provided a platform, outside of the public hearings and other meetings, for public
input. The results accounted for entity representation, county representation, civic engagement
with hazard management, local perception of risks, resiligntitaes performed in thepast, and
mitigation activities of interest. The surveys presented meaningful feedback and opportunity to
gather a better understanding of local perceptions and mitigation 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 survey can be found in Appendix B.

Analysis of State and Local Plans to Identify Key Risks

As part of the development of the 2018 SHMP, WesirNargeviewed each of the Regional
tfFyyAy3a 5S8S@St2LIVSyld /2dzyOAtQa €20t 1 ITFNR a
State and to determine the level of risk posed to lives and property at a regional level to ensure as
comprehensive of a pheas possible. Because hazards can either be specific to small geographies,

or occur statewide, the state recorded a uniform ranking of High, Medium, or Low for each hazard

by county.

As part of this CDBRAIT 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

Drought
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Based on the above, a total count was taken to determine the hazards with the highest risk across
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Table8: Total Count of Hazard Ranking for Each Hazard for West VirginiaQélihties

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

Table8 shows that flooding is the most prevaléighrisk hazard followed by winter weather and
severe storms. To ensure a compressive mitigationsiagsessment, both the current and future

risks of the hazards addressed above as included in the West Virginia 2018 State Hazard Mitigation
Plan are addressed in the section that folleseatest Risk Hazards.

Greatest Risk Hazards
Flooding

Overview of Hazard
Flooding is defined as the partial or complete inundation of land areas that are normally dry as a
result of the overflow of inland or tidal water and surface water runoff from any source.

Two types of flooding occur in West Virginithex separately or simultaneously. These are:

A Flash Flooda flood event where water levels rise at an extremely rapid rate from short,
KSI @& NIAYFILEt FO0OdzydzZE FdAy3 Ay FFNBFa FlLads
steep terrain and numerousarrow valleys contribute to higher water levels and
destructive flow speed. Urban flooding occurs due to the combination of impervious
surfaces (e.g., streets, roads, parking lots) and inadequate drainage. Flash flooding typically
occurs with little to navarning, bringing a significant threat to loss of life and property and
disruption of critical services. Projections for increasing intensity of rainfall events point to
an increasing risk of flash flood hazards, absent mitigation actions.

A Riverine Floodug Riverine flooding occurs when an increase in water volume within a river
channel causes an overflow onto the surrounding floodplain. Riverine flooding tends to
rise slowly, incrementally, and impacts can be delayed downstream for days. Seasonal
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increass in average precipitation due to climate change may increase the risk of riverine
flooding.

Dam & Levee Failure

Dams and levees have the potential to be a risk to communities living in proximity if they are not
designed, constructed, operated, or maintanproperly. In the event of a catastrophic dam or
levee failure, the energy the water released from even a small structure can cause extensive
property damage, injury, and potential loss of life. This is especially true in West Virginia where
many commuriies lie along steep (or high) gradient streams and rivers within narrow valleys.

The 2018 West Virginia SHMP addresses dam and levee failure as their own separate hazard but
notes there are no comprehensive databases of historical dam or levee falestiVirginia at

the time the plan was publishédWhile the SHMP describes the overall hazard in the event of
dam failure and specifies specific dams of concern, it notes that the data and time necessary to
perform a probabilistic failure analysis fockaam and levee in West Virginia is beyond the scope

of the SHMP? For this reason, the historical impact and future risk of flooding are discussed in
this Action Plan as one sole hazard. However, the State recognizes that the degree of risk of dam
and kevee failure is a function of not only the amount and severity of precipitation events but the
structural condition and sensitivity of the infrastructure assets as well. A review conducted by the
American Society of Engineers found that of the West lir§dd py c Rl Y@&a&ardion | N
potential 4

Dams and levees have the potential to be a risk to communities living in proximity if they are not
designed, constructed, operated, or maintained properly. In the event of a catastrophic dam or
leveefailure, the energy the water released from even a small structure can cause extensive
property damage, injury, and potential loss of life. This is especially true in West Virginia where
many communities lie along steep (or high) gradient streams and vistkin narrow valleys.

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

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

W 79 vYSeé CLHLOGa 'o2dzi 2Said xANBAYAI Q& LYy FNI at8-NHzOG dzNB & H
item/west-virginia/
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Historical Impact

I OO2NRAY3I (G2 C9a!s Fft22Ra IINB 2yS 2F 2Said =+AN
data from NOAA shows that every countyhi@ state reported at least 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 of and need for flood
mitigation actions.

Figure7: History of Flooding in West Virginia
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near Montgomery February 26
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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 from NOAA's National Centers for Environmental Information (NCiBI)ESéent
Database and data from the 2018 SHMP, the state of West Virginia determined the annual number
of events based on historical impact and the annualized cost associated with flooding (the total of
both property and crop losses). Annualized losslesileied by dividing the number of events by

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

C9a! whAalallLl a!yRSNARGIFYRAY3 Cft22R 5Fy3aSNBE Ay [/ SyidN):f 2
Cft22Ré > | OOBFen® RmaEgEMENalibrary-data/1541185743622
4dac85e8lafe3034a6799d8b5b9df2bf/Region_Ill_WV_FloodReport.pdf
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Figure8: Annualized Loss Due to Floods in West Virginia SkWD 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 county related to floadmdViD
counties the highestlossesare in Kanawha, Fayette, Greenbrier, Nicholas and Clay. These are

areas of the state whermitigation measures to prevent further losses from flooding may have
the greatest impact.

Table9 below shows the breakdown of loss by property andlémding events with respect to
MID counties in West Virginia. Annualized cost is what a county may expect in terms of loss to
property and crops on a yearly basis as a result of flooding. These projected costs are based solely
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on historic flood trendsrad do not incorporate the additional risks of flood events as a result of

climate change.

Table9: Annualized Events and Costs of Flooding in West Virginia MID Counties

County El\?::ts Property Loss Crop Loss écgztasllzed 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 | $1,327,857
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 $7,507,000 | $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

{2dz2NDOSY bh! 1 Q{ b/ 9L FYyR 2Sai ANBHAYAlIF HAmMYy

Key HUDMID | State MID

Loss values presented here are determined by using a variety of sources including county, state
and federal emergency management officials, local law enforcement officials, sky warn spotters,
NWS damage seeys and the insurance industfyFor this reason, property, crop damages and
subsequent annualized losses should be considered estimates but based on the best available
data. This is consistent with the same data and the methodology presented in tAeappidved

State Hazard Mitigation Plan to keep consistent and align with HUD requirements

Mitigation measures such as infrastructure activities or other resiliency solutions can reduce
future costs by minimizing losses that result from flooding. Thispecmlly the case when
considering those properties that are deemed a Repetitive Loss property. FEMA defines a
Repetitive Loss (RL) property as any insurable building for which two or more claims of more than
$1,000 were paid by the National Flood Insaearogram (NFIP) within any rolling-year

period, since 1978Table 10 below shows the total humber of nanitigated repetitive loss
properties in eah MID county, and the total amount paid for those properties in flood insurance
claims.

18 NOAA NCHtorm Data FAQ Pagéps://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 $1,494,432
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

Key HUDMID | State MID

June 2016 Floods (BR73)

While annualized losses and repetitive loss are important historical context on flood impacts over
time, specific major disasters highligiine impact that a single hazard event can have on the state
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Figure9: EstimatedRainfall Totals DuringVV June 224, 2016Floods
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In inches (NWS, 2017)
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and the lasting damage that it can have. Major flood events highlight the need for mitigation
measures to prevent similar losses in the future.

On June 23, 2016, central and southeastern Wiegiria began to experience heavy rainfall that
lasted over 24 hours causing widespread floodifiguge9). According to FEMA, thousands of
buildings were destroyed or damaged, with at least 23 people killed, and communities throughout
West Virginia were inundated with floodwatéfés a result, a State of Emergency was declared
AY nn 2F 2Said xANBAYAIlI Qa preceiving aRfdsidedt@mlDisasteri K
Declaration.

In West Virginia, th&ate Department of Transportation (DOT), estimated roads and bridges
suffered nearly $55 million in damages, affecting 624 routes, with 1,300 different damage sites,
and stretching ove200 miles. This flooding caused significant damage to state infrastructure and
facilities that provide essential services such as wastewater treatment and educational facilities.
West Virginia also had numerous rural waters and wastewater collectiomsystat sustained
millions of dollars in damage from the flotd.

The impacts from both historical flood loss, as well as specific losses tied to the floods of June
2016, highlight the need for further resiliency and mitigation measures in the stateuterdee
magnitude of future damages when a similar or even more severe flood event occurs. In addition
G2 GKS LRAylda FraaSaaSR Ay (KAiAa aSOliAzys GKS
service areas are addressed in the Community legefection.

Future Risk

A comprehensive source of state facility information is maintained in a database by the West
Virginia Board of Risk and Insurance Management (BRIM). This database stores facilities
information for over 15,000 records and tracksisture value, value of the contents, and other

key data points. As part of an assessment for future risk, the locations of these facilities within
floodplains were identified. Those within 1% and 0.2% chance flood zones are highligigfectin

10 below.

“C9a! whAalal L] ddoyDakgkidid CeytiRIMESE VirGidia, Lessons Learned from the June 2016
Cft22R¢ 3z | OOBavdwE RMEGENEN-library-data/1541185743622
4dac85e81afe3034a6799d8b5b9df2bf/Region_lII_WV_FloodReport.pdf

18 West VirginiaCommunity Development Block Gramisaster Recovery Action Plan, accessed Julie 2620

from https://wvfloodrecovery.com/usefutesources/
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FigurelO: West Virginia Board of Risk and Insurance Management (BRIM) Facilities in Floodplains

West Virginia BRIM Facilities in Floodplain
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Across the state, there are over 1,200 total BRidlities in floodplains, with nearly 500 of those
located in the State and HUD MIDs, specifically in Kanawha County. This underscores the
importance of proactive steps to increase the resilience of cuamhplanned infrastructure and
community services to ensure that losses from future flood events can be minimized.

In addition to BRIM facilities at risk, the state also analyzed critical facilities located in the flood
zones. Critical facilities incluttlén this analysis are fire departments, medical facilities, and law
enforcement locations, but the state recognizes there is a wide array of various other critical
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facility types beyond these. This sample of critical facilities that are located witddpldims is
shown inFigurell.

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

West Virginia Critical Facilities in Flood Zones
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This analysis shows that there are 192 Critical Facilities in floodplains located in State MIDs and
277 located within the HUD MIDs. These findings highlight the need for mitigation activities that
minimize flood impact and ensure these facilities carticoa to operate during flooding events.

In its assessment related to flood mitigation efforts, West Virginia is required to consider high wind
and continued sea level rise. As an inland state with no coastline, sea level rise will not directly
impact Wed +ANBAYAIFIS & GKS {GFrGdSQa Ft22R NARal A:
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events caused by heavy precipitation. However, based on the history of flood mitigation efforts
and the frequency and intensity of precipitation events, the Statewsiad an analysis of how
potential future precipitation may impact the state to further support responsible floodplain and
wetland management.

Impact of Climate Change on Precipitation

An analysis of climate change projections, as discussed earlierfenilat average annual
precipitation is likely to increase statewide in the coming decades, and that the incidence of
extreme rainfall events is also projected to increase. These projected changes in precipitation
further increase the risk of flood evemtsd the potential increases in property damage, disruption

of critical services, and loss of life.

The State conducted an analysis to assess how future precipitation may impact different regions
of the state under a conservative, high emissions scenB@# (8.5). The analysis examined
projected change in annual average precipitation and projected change in levels of extreme
precipitation from baseline levels. A data processing tool was used to synthesize observed
precipitation data and model outputs fro82 global climate models and downscale these
projections to the state and county level.

Under these assumptions annual average rainfall is expected to rise under future climate change,
with the risk of extreme precipitation events increasing in statd-isiddesignated MIDszigure

12 shows that as average annual precipitation levels 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 extreme rainfall indicate a consistent increase across the state of the annual
number of days experiencing heavy precipitatiigurel3 shows that the frequency of extreme
rainfall events will increase in HUD and Sthsignated MIDs, further increasing the potential

risk of hazard events in priority locations fatigation

Values irFigurel2 are calculated using the annual average of cumulative precipitation per year.
Historical observed values are shown for the baseline ¢2086). Projected values are shown for
2045 (20362055)for a continued higlemissions scenario in the future (RCP 8.5). Comparing the
two figures, projections indicate an increase in average annual total precipitation across the state
of West Virginia with highest levels of annual precipitation remainihg ieastern 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 Annual Total Precipitation for West Virginia (inches) Bet
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 West Virginia Between Baseline and 2045 (under high emission climate change scenario RC

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, et.al. and Projected Data from Pierc:
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Values here represent the average annual number of days exceeding the observe20(I®)86

98th percentile precipitation value. Historical observed values amgrsfar the baseline (1986

2005). Projected valuese shown for 2045 (203B055) for a continued higémissions scenario

(RCP 8.5). Comparing the two figures, projections indicate a consistent increase across the state
of the annual number of days experiencing precipitation amounts at or above the observed 98th
percentile precipitation value. The average projected change is an increase of 1.09 days.

Severe Storms

Overview of Hazard

Ly 2S&ad +ANHAY AL QMitgationWhan, thelWest BingihidRDdvisibnlofl Emétdency
Management EMD)categorizes severe storms and subsequent risks associated as those that
result from thunderstorms, lightning, hail, tornadoes, high winds, hurricanes and tropical events.

High windsthunderstorms, lightning, hail, tornadoes, and remnants of hurricanes can impact
widespread areas of the state quickly and without sufficient warning. Thunderstorms and
hurricanes can lead to flooding, fires can occur as a result of lightning strikesigmaifidant
structural damage to critical facilities, homes, and businesses are possible. Severe storms also
result in power outages which impact emergency response operations, critical communications,
and safety and security of the community.

Historicallmpact

Historically, property damage is tlaegestimpact severe storms have had in the state. Structures
that are most often impacted are lightweighktich as outbuildings, mobile homes and new light
weight construction. Strong winds have caused a&tyadf secondary events where wind blows
trees down and impacts power lines or blocks roadways, thereby disrupting provision of critical
services to impacted communities. Wind also frequently causes damages to home exteriors such
as roofs and sidings.

Sewere storms have historically posed significant risks to West Virginia. Because severe storms are
encompassing of hazards that bring heavy rains and significant flooding, the data regarding
annualized loss for severe storms in the 2018 West Virginia $tated-Mitigation plan mirrors

the data captured in Figui@in the section above for flooding. However, several other weather
events such as tornadoes and hurricanes still impact the State in a variety dfigiargd4 shows

one such example with the historical impact of tornadoes that have been recorded fromy 1970
2020 across the state.
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Figurel4: Historical Impact offornadoes in West Virginia, ldentifying 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 most susceptible. While tornadoes are not as frequent in volume for the
state, they still occur and are representative of the type of damages that severe windstorms can
have, specifically to susceptible infrastructufable11 below quantifies damages from wind

events from 2000 to 2016 by the five Regional Planning and Development Counci
MID County.

Is that contain a
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Tablell: Wind Damages 20002016 by MIBContaining Regional Planning & Development Council

RPCD Regio Damages
1 $8,155,400
2 $10,651,010
3 $189,014
4 $9,282,900
5 $15,164,000

Source: West Virginia 2018 Hazard Mitigation Plar

In addition, while West Virginia is not a coastal state, there is still a potential for residual impacts
of hurricanes and tropical depressions as remnants of weather systems move through the state.
By the time a hurricane moves from the coastline overtWieginia, it has most likely weakened.
However, tropical storms can still have sustained winds from 39 to 73 mph, and depressions have
sustained winds of less than 39 mph. Both of thesepimssure systems can be accompanied by
significant rainfall andarry the same threat of impacts discussed in the flooding section of this
assessment and pose similar dangers as hurricanes, but with reduced threat from wind speeds. To
highlight this riski-igurel5 shows historical hurricane tracks that have passed over West Virginia.
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Figurel5: Historical Hurricane Tracks Over West Virginia Since 1970

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

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

state. These stateide findings are underscored by the 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 regioi. To minimize losses to buildings and facilities, mitigation
measures should be considered to lessen the impact of tropical storms and depressions

Winter Weather

Overview of Hazard

Hazardous winter weather includes a combination of heavy snows (defined201iB&SHMP as

more than eight (8) inches of accumulation in less than 24 hours), ice and extreme cold. Heavy
snow can impact transportation by impeding roadways and creating dangerous conditions and
also cause structural damage by knocking down treesy lities, or causing collapse in buildings

not designed to withstand the weight of the snow. In West Virginia, it is typical for extreme cold
to involve temperatures below 0° Fahrenheit; these frigid temperatures threaten the population
particularly group that are poor or physically vulnerableith hypothermia, frostbite, carbon
monoxide poisoning, and heart attacks from overexerfon.

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 2018 SHMP, the state of West Virginia determined the annual number
of winter weather events based on historical impact and the annualized cost associated (total of
both property ad crop losses}igurel6 below displays the annualized loss by county related to
winter weather.

Based onFigurel16, MID counties with the highest annualized loss from winter weather are
Kanawha, Jacks@md Fayette. These counties are areas of the state where mitigation measures
to reduce the impact of winter weather may have the greatest benefit.

19 DupignyGiroux, L.A., E.L. Mecray, M.D. LemSkampone, G.A. 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. MacDah@ldCaluwell, 2018:

Northeast. In Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, 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.
Gbbal Change Research Program, Washington, DC, USA, pip4868oi: 10.7930/NCA4.2018.CH18

On the Webhttps://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 weather events
for MID counties in West Virginia.

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

County v\x:ﬁ;r Property Crop ArE':;:'tZ:d 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 | $15,000 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 climate change, as annual average temperatures increase, winters are expected to
become milder, with less seasonal differentiation (see discussiemperature changes in the
Drought section below). These changes may reduce the incidence of severe snowstorms but
increase the incidence of rainfall during early and late winter, with implications for snowpack and
the overall ecology of West Virginia fsi® and other natural aredsThe economic impacts of
iKSasS OKlIy3asSa SEGSYyR (2 1Se& aSoOiz2Nm 27F ((KS
agriculture, with implications for the welfare and adaptive capacity of West Virginia communities.

2 DupignyGiroux, L.A., E.L. Mecray, M.D. LersSkampone, G.A. Hodgkins, E.E. Lentz, K.E. Mills, E.D. Lane, R.
Miller, D.Y. Hollinger, W.D. Solecki, G.A. WealkerP.E. Sheffield, A.B. MacDonald, and C. Caldwell, 2018:
Northeast. In Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume I
[Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis,cbdk, Biag B.C. Stewart (eds.)]. U.S.
Global Change Research Program, Washington, DC, USA, gp4568oi: 10.7930/NCA4.2018.CH18

On the Web: https://nca2018.globalchange.gov/chapter/northeast
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Landslideand Land Subsidence

Overview of Hazard

The term "landslide" describes a wide variety of processes that result in the movement -of slope
forming materials including rock, soil, artificial fill, or a combination of these which can have a
negative impact othe surrounding infrastructur&. The materials may move by falling, toppling,
sliding, spreading, or flowing and are primarily associated with mountainous regions like West
Virginia. Debris flows generally occur during intense rainfall on water satwaitednd can
accelerate to speeds as great as 35 miles (56 km) pefhour.

[ FYR &ddz0 aARSYOS Aa (GKS 3INI) Rdzr £ &S dremoyabor 2 NJ & dz
displacement of subsurface earth materiasch asquifersystem compaction assiated with
groundwater withdrawals or underground mini#dn West Virginiasubsidence primarilgccuis

due to mines, karst topograplisnostly limestone and dolomitednd fills?®

While landslides are usually triggered by heavy rainfall, sapiat melt, oversteepening of slopes
by stream incision, or earthquakesrtainhuman activitiesndchanges to the languchasroad
construction,clear cutting,or mining activity can greatly increase the likelihood of landsifdes
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 risk of slidifkgpr this reasonahdsidesare consideredboth natural and
manmade hazard events

The risks associated with both landslides and subsidandéest Virginia&an cause significant
damage tdife, residential homegjighways, buildings, and other structures teapport a wide
range of economies and activiti€s.

Historical Impact

Landslide is a major geological hazard in West Virginia as neaiteatate exists in a zone of
high landslide incidenceith most slopes considered vulneraflbis makes mosif West Virginia
susceptible to landslidesandslides have historically posed a significant threat to those living in
mountainous regions of the State and their property.

As part of an effort to develop a comprehensive database documenting landslisieence in
GKS {dGFrdSz 2S5ad xANHAYAlI RS@St2LISR GKS az2Said
susceptibility and maps locations of previously occurring events on régguicel 7 below shows

22U.S. Department of the Interior, U.S. Geological Survey Sraet 20043072, July 2004

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

24 https://www.usgs.gov/missiorareas/waterresources/science/landubsidence?gt
science_center_objects=0#gtience_center_objects

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

26 VirginiaDivisionof Geology And Mineral Resour¢éstps://www.dmme.virginia.gov/DGMR/landslides.shtml

2TWest Virginia Statewide Hazard Mitigation Plan, p. 138, Accessed on 6/4/2020 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL

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

Figurel?: Historical Landslid&vents in West Virginia

Historical Landslide Events from 1973 - 2016 in West Virginia

Altoona
Pittsburgh

MNewark

& Cham
Zaresville

Lancaster
Cumperland

isttand: | _J Harrisonburg

Staurion

Charlottesville

0 15 30 60 Miles
| WA 4 ] T |

WV HUD MIDs
[ wWv State MIDs

: ; [ ] WV County Boundaries
[ NP ' Blacksbii WV Landslide Events

” Data Sources: ESRI, WV DOT

Both Kanawha and Clay County noted in their respective Regional Planning and Development
Council Mitigation Plan that landslides were a high risk. This coincides with the data in the figure
above which shows these areas as having frequent landslide cemsré&Vhile great strides have

been made to observe historical data to pinpoint locations of previous landslide occurrences
severalregional level hazard mitigation plans noted that specific loss data is difficult to quantify.
2Sald +ANHAY AL201F Hazdrd Mitigato® BlanZXoy example, where Lincoln County is
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located, noted that due to the limited data available for this type of hazard, losses and damages
sustained by land movements are difficult to calcutéte.

Future Risk

As landslides and ssiblence are triggered hyatural and humaractivities, like severe rainfall
events or miningtheir risks can be expected to increase as the incidence of extreme weather
increasesAn increase in potential flooding events can lead to an increase in landslide events.
{AYAfFNX &z 28ad xANBAYAlI Q& SEI(Sy aakabéte Midrg’ A y 3
risks that landslides and subsidence haviggpproperty, and infrastructureMining activitycan

result inthe instability of surface rockyhich can lead to subsidence, landslid#sa potential
disruption of underground water systenSubsurface mining can also create vast open spaces
separated by pillars of coal holding up the surface, wiainttause land subsidenéggurel8and
Figurel9 below show the prevalence of underground and surface mining activityasiplect to

the MID counties based on available data from the West Virginia Geological & Economic Survey.
This data is overlaid wittities of more than 10,000 people, which relays the vulnerability of
residential communities in relation to these rmaade lazards.

Figurel8: Underground Mining Locations in West Virginia MIDs
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28 West Virginia Region 2 Planning & Developmentr@il 2017 Multidurisdictional Hazard Mitigation Plan, p. 157
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In the MID countiesunderground mining locations are most prevalerKamawha, Fayette and
Nicholas CountyUnderground mining has existed in West Virginia for well over a centuwyalAs
mining firms are subject to bankruptagd the industry shifts, abandoned mines am@oncern 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, @aving open coal mines is hazarddghout corporatiors
maintainingresponsibiliy for restoring the lands and mitigating these riskshis can cause an
additional risk to theenvironment and the public health of itssurrounding vulnerable
communities?®

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

Kanawha and Clagoted landslides as a high risky’  KS A NJ 2 daNifigatienAp@risA 2 y Q &
YEYFgKE [ 2dzyi@Qa& wnmp | | manphdheabld dbalfiglds @xiseirythet t |y

2 https://gz.com/1843526/abandonedoatminesmay-be-with-us-forever/
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southern portion of the county, which results in the area being more susceatibtdlapse and
possible sinkhole¥

Surface miningvhichincludes mountaintop mininigasleveled or severely impacted hundreds of
mountaintops in West Virginia. An EPA assessiahemtified mountaintop removab 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 for neighboring communiti@he Stream Protection
Rule was also recentbywerturned,meaning coal congnies are no longer required to monitor
their impact on streamsr restore them at the end of the mining projé¢fTheimpactsof mining

like thoseseen below irFigure20, can pose serious threats to the health of nearby Charleston
residents and destroy their envirommt.

Figure20: Underground and Surface Mining Locations in West Viig MIDs Near Charleston and
Kanawha River

Charleston

%

- [ Cities with Population Over 10k (2010 Census) |
| ] WV HUD MIDs

| ] wv State MIDs

| [[] Underground Mining Locations

:' 7 Surface Mining Locations

Additionally, nme subsidencearries a direct risk to homeowneasid property owners near
mining activity Therefore,in 40 of the West Virginia counties where coal has been mined, mine

30 Kanawha County Mulurisdictional Hazard Mitigation Plan, 2015 Pag&i®1
3L https:/fiwww.hrw.org/report/2018/12/10/coakmine-next-door/how-us-governmentsderegulation
mountaintopremovalthreatens#

63



State of West Virginia CDBGT Action Plan

subsidence insurance is part of every homeowner's insurance policy unless it is waived by the
policy holder?

Additional planningand researchare required to further understand the conseguces and
impacts that varying levels of landslaled subsidencéextent, magnitude, location, frequency,
etc.) will continue to have on the State.

Wildfire

Overview of Hazard

A wildfire is an uncontrolled fire in areas of vegetation such as woodfads|ands, or brush

that commonly burn in excess of 50 acres. West Virginia is dominated by hardwood forests which
bring in billions of dollars in significant economic benefit from areas such as the wood products
industry, wildlife and forestrelated receation, and selling of specialty forest produBtgVest
+ANBAYAI Qa F2NBada Ffaz2 LINRPDOARS 'y 20SNIff 068y
heavily forested areas. For this reason, wildfires pose a significant risk should theyaveeverH

2Sa0 xANBHAYAIQ& wnmy {lat y20Sa GKIG 6Aft RTANSB.
early 1960s.

Historical Impact

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

on weather. Wildfiresmpact the state in a variety of ways, but the main impacts are damage or
destruction of structures 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 unaddeape
wildfires.

While wildfires pose a significant threat to West Virginia should they occur, data from NOAA's
National Centers for Environmental Information (NCEI) Storm Event Database and from the 2018
SHMP is sparse regarding property damageesudt of wildfire. HoweveFigure21below notes

the few pieces of recorded data for annualized wildfire losses in the state.

32West Virginia Geological & Economic Surymeowner's Guide to Geologic Hazards
wvgs.wvnet.edu/www/geohaz/geohaz3.htm

33West Virginia Statewide Hazard Mitigation Plan, fd,28cessed on 6/4/2020 from:
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL

%2011-2018.pdf
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Figure21: Annualized Loss Due to Wildfires in West Virginia
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The WV 2018 SHMP notes that fires in the state are rarely the result of natural causes, and that
statistics collected by the West Virginia State Fire Marshal Office (WVSFMO) show that arson or
negligence cause most structural fires, and they top shéoli wilderness fires as wétlHowever,
preparedness measures to ensure resilient wildiagdsuppression services are critical to more
reliable responses to wildfires.

34West Virginia Statewide Hazard Mitigation Plan, p. 203, Accessed on 6/15/2020 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 extreme heat due to climate
change maynicrease the risks of fires across West Virginia. The projected impact of climate change
on temperature is discussed in the section below.

Drought

Overview of Hazard
A drought is a persistent and extended period of below normal precipitation causing abnorm
moisture deficiency that results in adverse impacts on vegetation, animals and/or people.

NOAA defines droughts in four subdivisions or stages:

w Meteorological DroughtThis drought stage is defined by a period of substantially
diminished precipitationohg enough to produce significant hydrologic imbalances. A
meteorological drought generally occurs over months or years, during which moisture
supply in a specific geography is below normal

w Agricultural DroughtThis drought stage occurs when there is @updite precipitation
and/or soil moisture to sustain crop production systems, which can result in serious
damage and economic loss to plant or animal agriculture.

w Hydrological DroughtThis drought stage is a result of deficiencies in surface and
subsurfae water supply in sources such as stream fleservoirs,and ground water
levels.

w Socieeconomic DroughtThis drought stage occurs when physical water shortages start
to affect the health, wellbeing and quality of human life, or when the droughttstéo
affect the supply and demand of an economic product.

Extended droughts can severely diminish the amount of water in streams, reservoirs, and aquifers
population. West Virginia is equally dependent on public ground water systems, private wells or
cigerns and surface water for their water supgly.

Historical Impact

While West Virginia has only received two Federal Emergency declarations due to drought, the
National Center for Environmental Information (NCEI) database includes over 500 records of
drought events and over $12 million in crop damages across the Bigtee22 below shows the
annualized loss of droughts as reported in the 2018 Wegin\4rState Hazard Mitigation Plan.

35West Virginia Division of Homeland Security and Emergency Management (WVDHSEM) Emergency Operations
Plan, Incident Specific Annex 6 Drought
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Figure22: Annualized Loss Due to Droughts in West 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 NGHitasets. This is further highlightedTiablel3.
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Tablel3: Annualized Events and Costs of Drought in West Virginia MIDnGes

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

Source: NOAA NCEI and West Virginia 2018 SHMP.

Key HUDMID | State MID

Future Risk

Increased periods of drought are projected due to climate change despite projected increases in
annual average rainfall. This is due to an increase in temperatures and periods of extreme heat.
Increasing droughts can be expected to contribute to greassekin agricultural production and
stress on natural habitats. Availability of potable water may be a concern in areas dependent on
shallow wells or surface water.

Impact of Climate Change on Temperature

An analysis of climate change projections, as skstliearlier, indicate that average temperature

is projected to increase statewide in the coming decades; the degree of increase will depend on
the level of global greenhouse gas emissions globally.

The State conducted an analysis to assess how futureet@tures may impact different regions

of the state under a conservative, high emissions scenario (RCP 8.5). The analysis examined
projected change in annual average temperature and projected change in levels of extreme heat
from baseline levels. A dataggessing tool was used to synthesize observed temperature data
and model outputs from 32 global climate models and downscale these projections to the state
and county level.
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Temperatures are projected to increase statewide due to climate change, widdgefiextreme

heat exacerbating concerns regarding heat stress to vulnerable populations, increasing risk of
At RFANSAE YR RNRAAKG O2yRAGAZ2YA (GKFG YrEeEé AY
and other habitatskFigure23 shows a projected increase under a high emissions scenario of 4.1°F

in annual average temperature across the state by 2045, with highest temperatures in the south
western regions of the stat€igure24a K2 ga |y AYONBIFaS Ay G(GKS GSYLX
indicating that observed high temperatures are projected to exceed at least 90fAP aoivhties.

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

Values are calculated here using the average of the daily maximum and minimum temperatures.
Historical observed valu&sare shown for the baseline (192605).Projected valuegare shown

for 2045 (20362055) for RCP 8.5. Comparing the two figures, projections indicate a consistent
increase in annual average temperature across the state of West Virginia with highest annual
temperatures remaining in the southedern regions of the state. The average projected change

in annual average temperature is 4.1°F.

36LivnehB., E.A. Rosenberg, C. LinNBssen, V. Mishra, K.Mindreadis, E.P. Maurer, and DLBttenmaier, 2013A Long
TermHydrologically Based Dataset of Land Surface Fluxes and States for the Conterminous United States: Update and
ExtensionsJournal of Climate, 26, 93894392.

37Pierce, D. W., D. R. Cayan, and B. L. Thrasher, Statistical Downscaling Usteg Gmradtructed Analogs (LOCA), Journal of
Hydrometeorology, 15(6), 2558685, 2014.; and Pierce, D. W., D. R. Cayan, E. P. Maurer, J. T. Abatzoglou, and K. C. Hegewisch,
2015: Improved bias correction techniques for hydrological simulations of climategehJ. Hydrometeorology, v. 16, p. 2421

2442. DOI: http://dx.doi.org/10.1175/JHD-14-0236.1.
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Figure2aY ¢ SYLISNI dzNB 6cCO F2NJ I &+ SNB
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Source: ICF ClimDéaps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierc:

I a+xSNB 120 51-28¢ Aad RSTAYSR Fa (GKS ¢y K LISNDS
values are shown for the baseline conditions (18885). Projead values are shown for 2045
(2036:2055) for higkemissions scenario (RCP 8.5) which assumes a lack of concerted efforts to

cut greenhouse gas emissions. Comparing the two figures, projections indicate a consistent
increase in the 98th percentile maximuemtperature across the state of West Virginia.

Earthquake

Overview of Hazard

An earthquake is the shaking of the surface of the Earth resulting from a sudden release of energy
in the Earth's lithosphere that creates seismic waves. Shaking and ground rupture are the main
effects created by earthquakes which can result in severe glana buildings, injury to
inhabitants of buildings, and damage to other rigid structures. The severity of the local effects
depends on complex combinations of magnitude, the distance from the epicenter, and the local
geological and geomorphological coratis.

Historical Impact

'd GAYS 2F GKAa ' 00A2y tflyQa LWzofAaKAy3as 28§;
related to earthquakes. The National Center for Environmental Information (NCEI) also shows no
recorded events for earthquakes in W&Atginia. West Virginia has a moderate risk of seismic
activity; however, any potential damage from this seismic activity is relatively low, when compared

to states with more dense populations and tall buildings.
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Future Risk

FEMA has developed a lestimation software known as HAZUS, which can run different
scenarios to determine potential losses from various disasters. The INA&ZEESthquake model
estimates damages and loss to buildings, lifelines, and essential facilities from scenario and
probabilistc earthquakes.

By multiplying losses from eight potential ground motions by their respective annual frequencies
of occurrence, and then summing the valgesstimated annualized loss can be computed. As
part of the WV 2018 SHMP, HAZUS results for thepilediic annualized loss were run by county
and are shown ifrigure25 below with respect to the MID counties.
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Figure25: Edimated Loss Due to Earthquake in West Virginia

HAZUS-MH Estimated Annualized Loss for Earthquakes in West Virginia by County
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Kanawha County has the highest estimated annualized loss due to earthquake, with the entire

state could expect $7,159,176 in annualized losses due to earth#fldkeh future growth in

infrastructure, zoning and grading ordinances to avoid building in areas of potential hazard or to
regulate construction to minimize potential for landslide is onestarctural method to reduce

38\West Virginia Statewide Hazard Mitigation Plan, 6, 2ccessed on 6/15/2020 from:

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%i2@kibn%20Plan%20FINAL

%20112018.pdf
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the likely consequences of debriswbk are important mitigation measures to reduce potential
losses from earthquakes.

Greatest Risk Hazards Summary

Flooding
Based on this assessment, flooding is the most financially impactful hazard both historically and in
terms of future risk. Itisd@ls G KS KFT FNR (GKIFd SOSNR alL5 O2dzyie

this assessment show that hundreds of millions of dollars in property and infrastructure (both
critical and norcritical) have been lost historically and continue to be at risk todtitood events.

The extent of floogbrone locations can be expected to increase as the incidence and intensity of
severe precipitation events increases due to climate chdbayas and leve&ailure alsoposea
potential manmade floodrisk to communitiesiting in proximity if they are not designed,
constructed, operated, or maintained properly. In the event of a catastrophic dam or levee failure,
the energy the water released from even a small structure can cause extensive property damage,
injury, and potatial loss of life. This is especially true in West Virginia where many communities
lie along steep (or high) gradient streams and rivers within narrow valleys.

While threat level in individual locations vayyacross the MIDs this assessment finds that
infrastructure buildings and homes all share some measurable level of threat to flooding. Because
of this, mitigation measures to reduce the impact of flooding are determined to be the most
impactful.

Severe Storms

Similar to flooding, severe storms posgraat threat to the infrastructure and lives of people
across West Virginia and present similar financial threats. Winds and rain as remnants from
hurricanes and tornadoes all have the potential to create disaster scenarios and significant losses
to infrastructure. The increasing intensity of severe precipitation events can be expected to
increase the risks of property damage and threats to public safety. Nine (9) of the 12 State and
MID Counties rated severe storms as a high risk, both for reasonstsiffitdading with the added

threat of wind damage. Wind damage alone from 22016 represents over $40M in costs to

wt 5/ Qa M GKNRdzZAK po

Winter Weather

Winter weather is ranked as a high risk by 11 of the 12 MID counties. The analysis here shows the
state can expect annual losses of over $2M in winter weather related damages. Winter weather
poses threats similar to flooding when snow rapidly melts, but also creates concerns for utility
infrastructure like powerlines, roofs of buildings, and threateas iwith extreme cold. Mitigation
measures to reduce loss to property would benefit MID counties most impacted by winter
weather.
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Landslides and Land Subsidence

Only 2 out of the 12 MID Countie&Kanawha and Claynoted landslides as a high risk. We note
in this assessment that qualitative data on losses to landsiitktand subsidenas sparse and
not easily available. However, this does not undercut the risk the state faces from landslide
subsidencevents, especially those that occur simultand&pusth or as a result of floodimy the
impact of mining activity on surface and subsurfstedility. Further research and analysis are
needed to accurately quantify infrastructuriéfe, or propertyat risk butbased on historical
occurrence alone mitigation measures to prevent losses from landslislesubsidencevould
benefit many areas of the state.

Wildfires

Similar tdandslides, wildfire data and historical losses across the state vary in quality, availability
and consistency. However, West Virginia is a heavily forested aar@ahe timber industry
provides great economic benefit in addition to recreation for those living in or visiting the state.
Increasing levels of extreme heat may contribute to higher incidence of wildfires. Lincoln and
Monroe County noted this hazardlbe of high risk to them. However, this assessment notes that
wildfire rarely results from natural causes, and losses to wildfire are much lower in comparison to
flooding and severe storms.

Drought

Compared to all the risks analyzed in this assessmentiatheavailable for drought represents
minimal historical impact compared to hazards such as flooding or severe storms. This is supported
by the fact that none of the 12 MID Counties considered drought a high risk. In addition, there
have only been two dister declarations for droughts in the State. This assessment does indicate
that drought risk may increase over time as a result of higher average and extreme temperatures
driven by climate change.

Earthquake

Similar to droughts, none of the MID countiesmisidered earthquake a high rigls of this Action

t £ yQa RS @ SlHazlhpesnpiesideniiddiSaster declarations related to earthquakes

in West Virginia. There was also found to be limsigdificantquantitative data available for the

historical impactecordedfrom earthquakes in the statand availabldatawasonly derived from
projectedmodel scenario® I NI Kljdzl { Sa LINBaASyid | dzyAljdre GoKI G
occur, the impacts can be disastrolifie impact that mining activityas had orsurface and

subsurface stability should also be considered as a factor in implementing mitigation measures to
protect from damages related to earthquakditigation measures to fortify buildings could

prevent losses in the future should an éatiake occur in the state.

Conclusion

The analysis of these hazards, historical impact, and future risk as observed in this section are key
component of understanding risk from a financial perspective. However, the impact that disasters
and natural hazasihave on the people of West Virginia varies. Populations that are considered
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vulnerable through several factors discussed in the section below may be more predisposed to
suffering increased hardship as a result of hazards or disaster events analymedssessment.

Future climate conditions are likely to have more severe impacts on populations with lower
adaptive capacity. Because of this, the State conducted an analysis to understand areas of the
State which are more vulnerable.
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Social Vulnerabilt

The Federal Register requires grantees to assess how the use oMCDR@&ds may affect
members of protected classes under fair housing and civil rights laws, racially and ethnically
concentrated areas, as well as concentrated areas of poverty.

Vulneability not only applies to infrastructure, but to residents of an area as well. The vulnerability

2F LIS2LXS Aa OFrttSR aaz20Alf @dzZ ySNIoAtAGEE |y
even before a storm or disaster occurs. Socialévalhility is a prexisting condition based on the

OKIF NI OGSNRAGAOCAE 2F (GKS LRLMzAZFGAZ2Y YR 6KSNB
determined the most vulnerable populations and identified what characteristics make them
vulnerable, such dsnited financial resources; those under 5 or over 65 years of ageymits

or those living in renter occupied housing. Mitigation funds can also be used for preparedness and
resiliency programs that practively address social vulnerability to hazaiidge analysis for use

of CDB@MIT funds will inform program design to minimize the impacts of disasters on vulnerable
populationslmpacts to vulnerable populations will be incorporated into subrecipient application
scoringeriteria.Program applicant@re encouraged to consultifsocial vulnerabilitgnalysiand
supplementalresources on social vulnerabilityyVDEDCDBG@MIT allocation policies are

described in Section &Mitigation and Activitieand will be further detailed in future program

guidelnes to be released by the state O2YYdzyAieéQad | oAfAGE G2 LINBI
disaster is dependent on how their lives were structured before the event. In this analysis of HUD

and State Identified Most Impact and Distressed (MID) counties| Bolriarabilityis based on a

variety of social factors, especially disability, income, race, and age. As these communities rebuild
from previous events, the state will use mitigationds to ensure that future risks are prepared

for equitably.

Social Vimerability Indexes

There are two indexes often used to measure social vulnerability, the Social Vulnerability Index
RSOSt2LISR 0& GKS /SYdidSNJIF2NI5AaStHasS /2yaNBt |
Social Vulnerability Index developed bg Hazards and Vulnerability Research Institute (HVRI).

. 20K AYRSES& lyltel$S @GFrNAIFIO6tSa GKFEG AYLI OO |

RA&AF&AGSNAD® ¢KS I FTFNR YR +dzf ySNIoAfAGEe wSaSst
proprietary formula that measures the social vulnerability of U.S. counties to environmental
KFETFNR&a® ¢KS {2+Lt AYyRSE &deyiKSaAT Sa nHgp a20Ah2¢

02 LINBLINB F2NE YR NBaLRyR bitg hdexfdcisksion $5NE @ ¢
variables from the American Community Survey that are grouped into four themes of vulnerability:
socioeconomic status, household composition/disability, housing and transportation, and

NI OSk SGKYAOAGEKkT Iy 3 liitedl $odenvitokndentdl Bazafld and is usediog Y 2
practitioners in many disciplines such as public health to understand social vulnerability to a
multitude of adverse events. Both indexes are explored in this analysis to understand how
mitigation activities on a local level can alleviate the impact of disasters on communities. Both
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indexes of variables include, bate not limited to, age, sex, race, disability, income and
unemployment rate. A full list of the variables included in each index is loc&pdendixC.

SoVi@Rankingt the StateandNationalLevel

The SoVtompares counties in two ways, first by ranking them across the entire United States,
and then by repeating this process within the state. This helps emergency managers understand
which areas couldhost benefit from assistance when impacted by disasteis @n act as a
starting point to understanding relevant types of resiliency measures. According to the SoVI® in
Figure26, most counties in West Virgirinave Medium vulnerability and 11 counties are Medium
High risk compared to the nation.

However, at the state level displayedRigure27, counties iéntified as Most Impacted and
Distressed by HUD and the State are considered MeHigimriskFive of the MID counties are
considered Mediuntigh risk: Greenbrier CountfHUD MID),Fayette County(State MID)
Pocahontas Counfistate MID) Summers CountiState MID)and Monroe Count{State MID)

Webster County is one of the two counties in West Virginia considered High risk, or in the top 20%
in the state and is identified as a State MID county. The SoVI IréguneR7 also identifies two

(2) State MID counties, Lincoln County, Roane County, and three (3) HUD MID counties, Kanawha
County and Nicholas County, and Clay County, as Medium risk. Jacksors tioeiotyly State or

HUD MID county @htified as having low social vulnerability to environmental hazards.
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Figure26: SoVI County Comparison within the Natio
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Figure27: SoVI County Comparison within the State
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CDC Social Vulnerability Index (SVI)

The CDC Social Vulnerability Index (SVI) is anotherusientool to help emergency response
planners identify athmap the communities that will most likely need support before, during, and
® ¢KS /5/ Qa {

FFGSNI I KITINR2dza S@Syi

regions demographics. The SVI ranks counties to compare their relative vulneraiihity toeas

+L

LINR G A |

of the state. Tract rankingse based on percentiles, with values ranging from 0 (low) to 1 (high).
SVI ranks the census tracts based on 15 social factors, including unemployment, minority status,
and disability, and groups these factors ifotar related themes: socioeconomic status, household
composition & disability, race & ethnicity & language, and housing & transportation. The most

prevalentvulnerable populations in West Virginia are the elderly, disabled, anthdome

residentsg as €en onTablel4.

American Community Survey Demographics

In addition to the information provided by SoVI® and SVI, the State is considering demographic
characteristics and their connection to risk duringastisrs in state and HUD MID areas.
Information from the CDC SVI was combined with data from the American Community Survey to

LINE OARS |y 20SNWASs 27

G§KS TI O0G2N&a

0K @

or vy

prepare for a disaster. In West \fing@, communities with higher percentages of socially
vulnerable residents are impacted adverdghydisasterst a rate that is higher than stateide
averagesTablel4 presents demographics that are useful for predicting community needs in a
disaster scenario, for instance, by allowing the State to send additional resources to communities,
such as personnel to help aging populations evacuate beforasteending public service alerts
through channels accessible to older populations who may not have cell phones readily available,
as well as to target mitigation activities to those vulnerable areas in order to reduce future disaster
risk and losses in#ise communities that face additional difficulties in disaster recovery.

Table14: Demographic Profile of MID Areas

Demographic Profile InformatieiAmerican Community Survey (2018)
SocieDemographic Characteristics HUD é&State MID West Virginia
Area Average
Population
Population estimates, July 1, 2018, (V2018) | 378,109 | 1,829,054
Age and Sex
Persons under 5 years, percent 5.30% 5.40%
Persons under 18 years, percent 20.29% 20.41%
Persons 65 years and ovpercent 20.24% 18.85%
Race
White alone, percent 92.3% 93.2%
Black or African American alone, percent 4.7% 3.7%
Hispanic or Latino, percent 1.1% 1.5%
American Indian and Alaska Native alone, perc{ 0.2% 0.2%
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