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 Definitions, Acronyms, and Abbreviations 
  

100-year flood plainτThe geographical area defined by FEMA as having a 1% chance of being 

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

inundated by a flooding event in any given year 
AMIτArea Median Income 
CDBGτCommunity Development Block Grant  
CDBG-DRτCommunity Development Block Grant - Disaster Recovery  
CDBG-MITτCommunity Development Block Grant - Mitigation  

DHSEMτPreviously the West Virginia Division of Homeland Security and Emergency 

Management. Currently known as the Division of Emergency Management (EMD) 
DOBτDuplication of Benefits. Any assistance provided to subrecipients for the same purpose (i.e., 

for repair, replacement or reconstruction) as any previous financial or in-kind 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 funds must be deducted 

from any potential award 

EMDτWest Virginia Division of Emergency Management (formerly DHSEM ς Division of 

Homeland Security and Emergency Management) 
FEMAτFederal Emergency Management Agency  

FRNτFederal Register Notice. The Federal Register Notice for CDBG-MIT funds was published 

August 30, 2019 (84 FR 45838) 
GIPτGeneral Infrastructure Program  
HCDAτHousing and Community Development Act of 1974  
HMGPτHazard Mitigation Grant Program  
HMPτHazard Mitigation Plan 
HUDτU.S. Department of Housing & Urban Development  
HUD MIDτMost Impacted and Distressed areas as determined by HUD in the CDBG-MIT Federal 

Register Notice (84 FR 45838) 
LEPτLimited English proficiency. Individuals who do not speak English as their primary language 

and who have a limited ability to read, speak, write, or understand English 
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LMAτLow- to Moderate-Income Area Benefit describes activities where the area served includes 

51% or more LMI households 
LMIτLow- to Moderate-Income. An income of less than 80% of the local area median income 

(AMI).  
LMHτLow- to Moderate-Income Household. A household with an income of less 80% of the local 

area median income (AMI)  
MIDsτMost Impacted and Distressed areas  

MNAτMitigation Needs Assessment (also, Risk-Based Mitigation Needs Assessment) 
NFIPτNational Flood Insurance Program 
RPDCτRegional Planning and Development Council  
SHMOτState Hazard Mitigation Officer 
SROτState Resiliency Office 
State MIDτMost Impacted and Distressed areas as determined by the State of West Virginia, 

based on the Presidentially Declared counties in FEMA Disaster Declaration DR-4273 
SubrecipientτA city or a county or other eligible applicant that has applied for and been awarded 

a grant by the West Virginia Development Office 
WVCADτWest Virginia Office of Community Advancement and Development 
WVDOτWest Virginia Development Office  
UGLGτUnits of General Local Government. Cities, counties, towns, villages and other general-

purpose political subdivisions of a state  
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 Executive Summary  
On June 23, 2016, West Virginia was struck with record-breaking raƛƴŦŀƭƭ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ άмллл-year 

ŜǾŜƴǘέ ŦƻǊ much of the state, leading to widespread and devastating flash floods. Then-Governor 

Earl Ray Tomblin declared a state of emergency for 44 of the ǎǘŀǘŜΩǎ рр ŎƻǳƴǘƛŜǎΦ Tragically, 23 

people died, and 1200 houses were damaged or destroyed by the flood. Impacted communities 

continue to work to recover and rebuild, and many experts believe this once-in-a-millennia event 

will not be isolated. West Virginia has a long history of floodingτthe National Centers for 

Environmental Information reported 2,302 flood events in the state between January 1992 and 

July 2017. ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ǳƴƛǉǳŜ ƭŀƴŘǎŎŀǇŜ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ƛǘǎ ŦƭƻƻŘ ǊƛǎƪΦ As a result of its 

mountainous ǘƻǇƻƎǊŀǇƘȅΣ Ǌŀƛƴ ǘƘŀǘ Ŧŀƭƭǎ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ Ƴƻǳƴǘŀƛƴǎ ŜǾŜƴǘǳŀƭƭȅ Ǌuns down into the 

valleys. The state experiences both riverine flooding (when streams and rivers overflow their 

banks) and flash flooding. Additionally, because of this topography, the comparatively flat valley 

land that runs along creeks can be a natural place for development, potentially placing additional 

structures at risk of flooding.  

As a result of the 2016 disaster, the State of West Virginia is the recipient of a $106,494,000 

Community Development Block Grant ς Mitigation (CDBG-MIT), 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 events, to carry out strategic, data-driven, 

transformative activities to minimize or eliminate the risks and reduce losses from future 

disasters. CDBG-MIT funds will both enable the State to mitigate against these disaster risks, as 

well as provide the opportunity to improve state and local planning to align with its mitigation 

goals.  

CDBG-MIT funds are ŘƛǎǘƛƴŎǘ ŀƴŘ ŀǇŀǊǘ ŦǊƻƳ ǘƘŜ {ǘŀǘŜΩǎ ŘƛǎŀǎǘŜǊ ǊŜŎƻǾŜǊȅ ŦǳƴŘƛƴƎΦ In June 2016, 

the State of West Virginia experienced catastrophic flooding, landslides, mudslides, and severe 

storms. On June 25, 2016, a major disaster declaration was declared, encompassing 12 FEMA 

designated counties: Clay, Fayette, Greenbrier, Jackson, Kanawha, Lincoln, Monroe, Nicholas, 

Pocahontas, Roane, Summers, and Webster. In response to this disaster, the State of West Virginia 

received a total of $149,875,000 in Community Development Block Grant ς Disaster Recovery 

(CDBG-DR) funding from the U.S. Department of Housing and Urban Development (HUD) through 

appropriations made in Public Law 114-223, Public Law 114-254, and Public Law 115-31.  

In August 2019, $6.875 billion in CDBG-MIT funds were allocated by HUD to grantees recovering 

from qualifying 2015, 2016, and 2017 disasters, including tƘŜ {ǘŀǘŜ ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ 

$106,494,000 allocation. In the CDBG-MIT Federal Register Notice (84 FR 45838) mitigation 

activities are defined as:  

άΧǘƘƻǎŜ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ƛƴŎǊŜŀǎŜ ǊŜǎƛƭƛŜƴŎŜ ǘƻ ŘƛǎŀǎǘŜǊ ŀƴŘ ǊŜŘǳŎŜ ƻǊ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ƭƻƴƎ-term 

risk of loss of life, injury, damage to and loss of property, and suffering and hardship, by 

lessening the impact of future ŘƛǎŀǎǘŜǊǎΦ ά  
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The West Virginia Development Office (WVDO) has been designated as the lead administrative 

agency for the CDBG-MIT funds. As such, WVDO has led the effort to create this Action Plan and 

provide an in-depth analysis of current and future risks to the state, as well as to propose a high-

level strategy for how the funding will be used to address these risks and disaster mitigation needs 

in eligible communities.  

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 

participation have been key throughout the process; WVDO has engaged with Regional Planning 

and Development Councils, city and local governments, non-profits and social service providers, 

the business community, and the general public to create an Action Plan that is reflective of local 

needs and priorities.  

West Virginia is focused on making data-informed investments through high-impact projects that 

will reduce risks attributable to natural disasters, with particular attention to repetitive loss 

properties and critical infrastructure. The State also supports the adoption of policies, planning 

agendas, and flood plain management efforts that reflect local and regional priorities and will have 

long-lasting effects on community risk reduction. In order to make such investments, the State 

conducted a thorough Risk-Based Needs Assessment to identify and analyze all significant current 

and future disaster risks in order to provide a substantive basis for the activities proposed for 

CDBG-MIT funding. To the meet the requirements of the Federal Register Notice, the Risk-Based 

Needs Assessment provided in this plan:  

¶ Provides an overview of West VirginiaΩǎ ƎŜƻƎǊŀǇƘƛŎ ƭŀƴŘǎŎŀǇŜ; 

¶ Summarizes climate trends and projections that may contribute to current and future risks; 

¶ Discusses historic damage patterns that have impacted the State of West Virginia; 

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

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

¶ Assesses current and future risk to critical service areas or community lifelines; 

¶ Assesses risk to vulnerable populations and LMI; and  

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

The Federal Register Notice (FRN) allocating the $106,494,000 requires that all programs or 

projects using CDBG-MIT funds meet the definition of mitigation and that at least 50% (or 

$53,247,000) of funding must be spent in the HU5 ƛŘŜƴǘƛŦƛŜŘ άaƻǎǘ LƳǇŀŎǘ ŀƴŘ 5ƛǎǘǊŜǎǎŜŘ όaL5ύέ 

areas. The remaining 50% of funds may be spent for activities that meet the definition of mitigation 

in the following eligible State-identified MID counties when supported by determinations based 

on the Risk-Based Needs Assessment. 

¶ HUD MID Counties: Clay, Greenbrier, Kanawha, and Nicholas 

¶ State MID Counties: Fayette, Jackson, Lincoln, Monroe, Pocahontas, Roane, Summers, and 

Webster 
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The State consulted with the West Virginia Division of Emergency Management (EMD), regional 

planning commissions, the private sector, and other governmental agencies to provide a multi-

hazard risk-based mitigation needs assessment for the eligible counties. The data suggests that 

based on the total number of high-ranking hazards in each of ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ county local hazard 

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 for the implementation of infrastructure mitigation projects that will improve resiliency 

to hazard impacts, such as flooding. Considering this data-driven analysis along with stakeholder 

and community input, WVDO is proposing the following CDBG-MIT programs that will work to 

achieve the goals of risk reduction and increased resilience: 

1. General Infrastructure ς This program will provide funding opportunities for local 

governments and state agencies to develop large-scale mitigation activities that allow 

communities to better withstand future disasters. Projects may include the rehabilitation 

of critical infrastructure; rehabilitation or construction of stormwater management 

systems; improving or installing retention basins; relocating water lines; culvert 

improvements; and green infrastructure. 

2. Public Facility Hardening ς This program will assist local governments and state agencies 

with hardening public facilities. This includes all critical public facilities such as potable 

water facilities, wastewater treatment facilities, public shelters, fire and police stations, 

medical centers, etc. CDBG-MIT funds will allow local communities to fund previously 

identified public facility mitigation needs and/or identify public facility mitigation needs 

that will harden the facility and reduce or eliminate damages and loss of life and property. 

3. Regional and Local Planning ς This program will make competition-based allocations to 

local governments and other eligible applicants to cover a wide variety of planning 

activities related to local and regional mitigation needs. 

4. Hazard Mitigation Plans - West Virginia will use funding to update and develop a Hazard 

Mitigation Plan (HMP) or enhanced HMP. FEMA approval of the enhanced HMP would 

make the state eligible for assistance up to 20 percent for estimated aggregate amounts 

of a disaster. This State plan would serve as the framework for local hazard mitigation plans 

within the state. CDBG-MIT funds will also be used for these local planning efforts managed 

by the five Regional Planning and Development Councils (RPDCs) found within the HUD 

and State MID areas. 

5. State Planning - The State may select and execute planning studies in coordination with 

groups such as state agencies, federal agencies, universities, regional planning groups, to 



State of West Virginia CDBG-MIT Action Plan  

6 
 

conduct studies with CDBG-MIT funds. Studies and planning efforts may be identified 

through local community input, including public meetings, requests for information, or 

surveys. Communities may recommend studies to be completed, 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.  

The proposed allocations for the CDBG-MIT programs are presented below: 

Table 1: Proposed Allocations 

CDBG-MIT Program  Allocation  
Percent of 

Overall 
Funding  

LMI Designation 
Allocation 

Minimum (50%) 

Max Grant 
Award 

Infrastructure  $86,169,300  81%  $43,084,650 - 

General Infrastructure Program  $72,169,300  68%  $36,084,650 $10,000,000 

Public Facility Hardening 
Program  

$14,000,000  13%  $7,000,000 $5,000,000 

Planning and Capacity  $15,000,000  14%  $7,500,000 - 

State Planning  $6,500,000  6%  $3,250,000 - 

Regional and Local Planning  $6,000,000  6%  $3,000,000 $250,000 

Hazard Mitigation Plans  $2,500,000  2%  $1,250,000 $200,000  

Administration  $5,324,700  5%  $2,662,350 - 

Total Budget  $106,494,000  100%  $53,247,000 - 

Additional information on all above programs, including eligible applicants, can be found in Section 

5 of this Action Plan.  
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 Introduction  

Hazard Mitigation and CDBG-MIT 
The U.S. Department of Housing and Urban Development (HUD) published its Federal Register 

Notice (FRN) for the allocation of $106,494,000 in Community Development Block Grant ς 

Mitigation (CDBG-MIT) funds to the state of West Virginia for qualifying 2016 disasters (DR-4273) 

on August 30, 2019 (84 FR 45838). These 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 Act of 2018 (approved February 9, 2018). The CDBG-MIT funds 

are intended for the grantee to carry out high-impact, data-driven activities to mitigate disaster 

risks and reduce future losses.  

Hazard Mitigation is defined as any action taken to reduce or eliminate long-term risk to human 

life and property from man-made 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, business interruption, or other structural or financial losses.  

For the purpose of the CDBG-MIT program, and as defined in the CDBG-MIT FRN, mitigation 

activities are defined as those activities that increase resilience to disasters and reduce or 

eliminate the long-term risk of loss of life, injury, damage to and loss of property, and suffering 

and hardship, by lessening the impact of future disasters.  

HUD has established the following main objectives for the CDBG-MIT program: 

¶ Support data-informed investments in high-impact projects that will reduce risks 

attributable to natural disasters, with particular focus on repetitive loss of property and 

critical infrastructure;  

¶ 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 meaningful 

community engagement;  

¶ Support the adoption of policies that reflect local and regional priorities that will have 

long-lasting effects on community risk reduction, to include the risk reduction to 

community lifelines such as Safety and Security, Communications, Food, Water, 

Sheltering, Transportation, Health and Medical, Hazardous Material (management), and 

Energy (Power and Fuel);  

¶ Adopt a forward-looking land use plan that integrates the hazard mitigation plan, latest 

edition of published disaster-resistant building codes and standards, vertical flood 

elevation protection, and policies that encourage hazard insurance for private and public 

facilities; and  
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¶ Maximize the impact of available funds by encouraging leverage, private-public 

partnerships, and coordination with other Federal programs. 

Summary of Impacts under DR-4273 
The CDBG-MIT funds were allocated to grantees recovering from qualifying 2015, 2016, and 2017 

disasters. The State of West Virginia, with the West Virginia Development Office (WVDO) as the 

administering agency, received an allocation related to the flooding, landslides, and mudslides 

which impacted the state in June 2016 (FEMA Disaster Declaration 4273). 

Figure 1: FEMA DR-4273 Disaster Declaration 

 

Source: FEMA.gov/disaster/4273 

West Virginia experienced record-breaking rainfall in June 2016, resulting in flooding across 17 

counties. Between 8 and 10 inches of rain fell in only 12 hours, causing widespread damage to 

housing, businesses, and infrastructure. A state of emergency was dŜŎƭŀǊŜŘ ƛƴ пп ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ 

55 counties. A Presidentially Declared Disaster was issued June 25, 2016, designating 12 counties: 

Clay, Fayette, Greenbrier, Jackson, Kanawha, Lincoln, Monroe, Nicholas, Pocahontas, Roane, 

Summers, and Webster. Tragically, 23 lives were lost as a result of the devastating floods.  
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Adding to the devastation and difficulty of recovery, many of the flood-impacted areas were 

outside of the FEMA-defined flood plains, and therefore were not required to carry flood 

insurance. It iǎ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ фл҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŀƭƳƻǎǘ фΣллл C9a! ŀǇǇƭƛŎants did not have flood 

insurance.1  

The State has been allocated over $149 million in CDBG-Disaster Recovery funds to respond to the 

unmet recovery needs resulting from the 2016 disaster. The majority of these funds are being 

used to implement a housing recovery program, with a focus on the repair and rehabilitation of 

single-family and mobile homes. ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ /5.D-DR Action Plan ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ άƳƛǘƛƎŀǘƛƻƴ 

and resiliency is especially imporǘŀƴǘΧŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ ŦƭƻƻŘƛƴƎ ƛƴ ǘƘŜ ǎǘŀǘŜΦ  Mitigating 

ŀƎŀƛƴǎǘ ŦǳǘǳǊŜ ŘƛǎŀǎǘŜǊǎ ǿƛƭƭ ōŜ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ƳƛƴƛƳƛȊŜ ƭƻǎǎ ƻŦ ƭƛŦŜ ŀƴŘ 

ǇǊƻǇŜǊǘȅ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦέ For the CDBG-DR program, this includes housing mitigation efforts such 

as elevation. The CDBG-MIT program will further this priority for mitigation through a variety of 

resiliency measures. 

HUD and State Most Impacted and Distressed (MID) Areas 
The Federal Register Notice (FRN) which allocates the $106,494,000 requires that all programs or 

projects using CDBG-MIT funds meet the definition of mitigation and that at least 50% (or 

ϷроΣнптΣлллύ ƻŦ ŦǳƴŘƛƴƎ Ƴǳǎǘ ōŜ ǎǇŜƴǘ ƛƴ ǘƘŜ I¦5 ƛŘŜƴǘƛŦƛŜŘ άaƻǎǘ LƳǇŀŎǘ ŀƴŘ 5ƛǎǘǊŜǎǎŜŘ όaL5ύέ 

areas. The remaining 50% of funds may be spent for activities that meet the definition of mitigation 

in eligible State-identified MID counties, when supported by determinations based on the Risk-

Based Needs Assessment. HUD MID areas are determined 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 Categories A-G in presidentially declared counties for the 2016 disaster (DR-

4273). 

Table 2: HUD and State Most Impacted and Distressed Areas 

HUD MID Counties 

¶ Clay 

¶ Greenbrier 

¶ Kanawha 

¶ Nicholas 

State MID Counties 

¶ Fayette 

¶ Jackson 

¶ Lincoln 

¶ Monroe 

¶ Pocahontas 

¶ Roane 

¶ Summers 

¶ Webster 

 
1 FEMA Individual and Households Program application dataset 
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Figure 2: HUD and State Most Impacted and Distressed (MID) Counties 

 

Activities and programs that support hazard mitigation in these 12 counties will be eligible for 

CDBG-MIT funding as identified in Section 5 of this Action Plan. 

Expenditure Requirements 
As with all CDBG funds, the CDBG-MIT program must prioritize benefit low- to moderate-income 

(LMI) beneficiaries. The FRN requires that at least 50% ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ total CDBG-MIT allocation 

must be spent in a manner which benefits LMI persons, households, or areas. The State prioritizes 

the protection of LMI individuals in the proposed programs and projects described in this Action 

Plan. 

The FRN requires that 50% of CDBG-MIT funds be expended within six (6) years of the execution 

of the grant agreement with HUD, and 100% of funds be expended within twelve (12) years of the 



State of West Virginia CDBG-MIT Action Plan  

11 
 

execution of the CDBG-MIT grant agreement. Expenditure projections for the 12 years can be 

found in Appendix E of this Action Plan. 

 

 Risk-Based Mitigation Needs Assessment  

Needs Assessment Introduction  
To align with the requirements in the CDBG-MIT Federal Register Notice (84 FR 45840), the State 

of West Virginia Development Office has developed this risk-based Mitigation Needs Assessment 

to identify and analyze all significant current and future risks impacting the State. The Mitigation 

Needs Assessment provides a substantive data-drive basis for the mitigation activities proposed in 

Section 5 of this Action Plan.  

This assessment:  

1. Provides an overview of the state of West VirgƛƴƛŀΩǎ ƎŜƻƎǊŀǇƘƛŎ ƭŀƴŘǎŎŀǇŜ ŀǎ ǊŜƭŜǾŀƴǘ ǘƻ 

the hazards discussed.  

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

to current and future risks in the state.  

3. Provides an overview of historic damage patterns and that have impacted the State.  

4. Identifies all considered resources, incluŘƛƴƎ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ C9a!-approved State Hazard 

aƛǘƛƎŀǘƛƻƴ tƭŀƴ ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ wŜƎƛƻƴŀƭ tƭŀƴƴƛƴƎ ϧ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǳƴŎƛƭ aǳƭǘƛ-

Jurisdictional Hazard Mitigation Plans for various regions.  

5. Identifies and analyzes all significant current and future disaster 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 seven critical service areas or community lifelines: Safety and 

Security, Communications, Food/Water/Shelter, Transportation, Health and Medical, 

Hazardous Material (Management), and Energy (Power and Fuel) [84 FR 45847]. 

The Mitigation Needs Assessment utilizes the finŘƛƴƎǎ ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ нлму {ǘŀǘŜǿƛŘŜ IŀȊŀǊŘ 

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, 

US Department of IƻƳŜƭŀƴŘ {ŜŎǳǊƛǘȅΩǎ Homeland Infrastructure Foundation-Level Data. 

Throughout this assessment, the State cites relevant data sources (84 FR 45847). 

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 stakeholders and 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 loss of property, along with suffering and hardship. 

Overview of State Landscape and Climate Conditions 

State Topography 
²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘǎŎŀǇŜ ǇƻǎŜǎ ǳƴƛǉǳŜ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ǘƘŀǘ ǇǊŜŘƛǎǇƻǎŜ ǘƘŜ {ǘŀǘŜ ǘƻ ŀ Ƴǳltitude of 

hazards discussed in this section. West Virginia is often referred to as the Mountain State because 

of the mountainous terrain that comprises essentially all ǘƘŜ {ǘŀǘŜΩǎ ŀǊŜŀΦ ¢ƘŜ {ǘŀǘŜ ƛǎ ǎƛǘǳŀǘŜŘ 

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 remaining two-thirds of the 

state is part of the Allegheny Plateau.2  

Within the high mountain regions are where most of the rivers and waterbodies located 

throughout the State begin. West Virginia has 32 watersheds divided according to the USGS 

hydrologic unit codes (HUC) that contribute to the Chesapeake Bay and the Gulf of Mexico.3 Major 

watersheds include the Shenandoah, Cheat, James, Kanawha, Monongahela, New, Ohio, Potomac, 

Shenandoah, and Youghiogheny. Figure 3 shows both the elevation and watersheds that comprise 

ǘƘŜ {ǘŀǘŜΩǎ ǘƻǇƻƎǊŀǇƘȅΦ  

 
2 West Virginia Statewide Hazard Mitigation Plan, p. 29, Accessed on 6/4/2020 from: https://dhsem 
.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-
2018.pdf 
3 West Virginia Department of Environmental Protection, Accessed on June 6th, 2020 from: 
https://dep.wv.gov/WWE/Pages/default.aspx 

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dep.wv.gov/WWE/Pages/default.aspx
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Current Climate 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 southwest, near the Ohio river, around 85°F, and average 

maximum temperatures in the east-central mountains less than 80°F. 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 

Source: Figure from West Virginia 2018 Statewide Hazard Mitigation Plan, p. 29. 

Figure 3: Topographic Relief and Watershed Map of West Virginia 
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30°F. Overall, temperatures statewide have increased less than 1°F since the early 20th century, 

and the number of very hot days (over 95°F) has been below average in this century (to 2014).4 

Precipitation levels likewise vary across the state, with central regions having average annual 

rainfall 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 annually.5  

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 

LƴŦƻǊƳŀǘƛƻƴΣ ά²Ŝǎǘ ±ƛǊƎƛƴƛŀ ƛǎ ǎǳōƧŜŎǘ ǘƻ ŀ ǿƛŘŜ ŀǊǊŀȅ ƻŦ ŜȄǘǊŜƳe weather including tornadoes, 

thunderstorms, snowstorms, hurricane remnants, and flooding. Tornadoes occasionally occur (an 

average of two-to-five per year) and are usually weak. Flood-producing extreme precipitation over 

the rugged topography is the costliest and most severe natural hazard for the sǘŀǘŜΦέ Records of 

disastrous extreme flood events include the Great Ohio River Flood (1937), which set record-level 

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 dollars). In recent years, of the 16 

FEMA disaster declarations that West Virginia received between 2005 and 2014, 12 were related 

to severe storms and flood events.6 

Projected Climate Conditions 
Climate change is projected to increase average temperatures in West Virginia, as illustrated in 

Figure 4: Observed and Projected Changes (compared to the 1901 - 1960 average)  

in Near-Surface Air Temperature for West Virginia. The degree of climate change 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, the state 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 different scenarios. 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 assumes that GHG emissions are reduced. Figure 4 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 the end of the 

21st century, with increases in heat wave intensity and decreases in cold wave intensity.7 Under 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 149-WV, 4 pp. https://statesummaries.ncics.org/chapter/wv/ 
5 Ibid. 
6 Ibid. 
7 Ibid. 

https://statesummaries.ncics.org/chapter/wv/
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middle of the century.8 These increasing temperatures will contribute to increasing rates of soil 

moisture loss, resulting in more intense drought during dry spells and contributing to higher risks 

of wildfires. Higher temperatures can also have serious implications on public health, particularly 

among vulnerable 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 States (Figure 5). This increased rainfall 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. 

Figure 4: Observed and Projected Changes (compared to the 1901 - 1960 average)  
in Near-Surface Air Temperature for West Virginia 

 

 

 

 

 

 

 

 

 

 

 

Source: CICS-NC and NOAA NCEI. 2017. 

 
8 Representative Concentration Pathways (RCP) are greenhouse gas concentration trajectories adopted by the 
Intergovernmental Panel on Climate Change. Different RCPs have been defined that assume different levels of 
greenhouse gas (GHG) concentrations; these pathways are used in global climate models to project future climate 
conditions under different GHG emissions futures. The RCP 8.5 scenario assumes continued increases in GHG 
emissions; the RCP 4.5 scenario assumes lower GHG emissions. For more information about RCPs, see 
https://science2017.globalchange.gov/chapter/appendix-e/.  

https://science2017.globalchange.gov/chapter/appendix-e/
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Source: CICS-NC, 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 precipitation levels 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 counties. 

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 conservative approach 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 and drought hazards, below. 

Previous Damage Patterns 
Due ǘƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ƎŜƻƎǊŀǇƘȅ ŀƴŘ ǿŜŀǘƘŜǊ ǇŀǘǘŜǊƴǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ǎŜŎǘƛƻƴǎ ŀōƻǾŜΣ ǘƘŜ ǎǘŀǘŜ 

has a long history of natural disasters. Flooding and severe storms are all common occurrences 

that impact the state based on previous major disaster declarations.  

Major Disaster Declarations 
Provided by FEMA, Table 3 shows major disaster declarations in the state of West Virginia since 

1954 by Year, Declaration Date, Incident Type, and Disaster Number.  

Figure 5: Projected Changes in Annual Precipitation (%) for the Middle of the 21st Century 
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Table 3: Major Disaster Declarations in State of West Virginia 1954 ς 2020 

Year Declaration Date Incident Type Disaster Number 

2020 4/3/2020 COVID-19  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 4/7/1977 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 7/3/1972 Flood 4061 

1972 8/23/1972 Flood 4093 

1969 9/3/1969 Hurricane 4132 

1969 9/24/1969 Flood 1455 

1967 3/13/1967 Flood 4236 

1964 3/20/1964 Flood 4273 
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Year Declaration Date Incident Type Disaster Number 

1963 3/13/1963 Flood 4331 

1962 3/9/1962 Flood 4359 

1961 7/23/1961 Flood 4378 

1957 1/31/1957 Flood 4455 

1954 8/4/1954 Flood 4517 

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

Table 4 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.  

Table 4: Total Disaster Declarations 1954 - 2020 by Incident Type 

Incident Type 
Total Disaster Declarations  

1954 - 2020 

Flood 33 

Severe Storm 23 

Hurricane 5 

Snow 4 

Fire 3 

Drought 2 

Chemical 1 

COVID-19 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 severe due to climate change. Based 

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

National Flood Insurance Program Policies and Claims 
DƛǾŜƴ ǘƘŜ ǎǘŀǘŜΩǎ ƘƛǎǘƻǊȅ ǿƛǘƘ Řƛǎŀǎter declarations, particularly those related to flooding, it is 

important to note the current state of the National Flood Insurance Program (NFIP) NFIP coverage. 

The National Flood Insurance ProgramΩǎ ƛǎ ƻǇŜǊŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ CŜŘŜǊŀƭ 9ƳŜǊƎŜƴŎȅ aŀƴŀƎŜƳŜƴǘ 

Agency (FEMA) and aims to reduce the impact of flooding on private and public structures. The 

NFIP provides affordable insurance to property owners, renters and businesses, and encourages 

communities to adopt and enforce floodplain management regulations. These efforts help 

mitigate the effects of flooding on new and improved structures. ¢ƘŜ bCLtΩǎ /ƻƳƳǳƴƛǘȅ wŀǘƛƴƎ 
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System (CRS) provides a reduction in flood insurance premium rates of up to 45% for communities 

that implement activities which go above and beyond the minimum requirements of the NFIP.  

As of 2020, West Virginia had 13,594 National Flood Insurance Program (NFIP) policies in force, 

representing a total coverage $2,210,335,500.9 

The 2018 West Virginia State Hazard Mitigation Plan notes statewide, 9% of structures are in the 

effective 100-year floodplains, and 14% are in both the 100- year and 500-year 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 DR-4273, 77% of the nearly 1,000 flood insurance 

claims in the declared counties were in the 1% annual-chance floodplain and approximately 23% 

of the insurance claims were outside. 

NFIP participation had initially increased after 2016 due to FEMA group policies placed on flooded 

areas for three years at no cost because of the June 2016 floods. These free group policies have 

since expired and, according to the National Flood Insurance Program under the West Virginia 

State Insurance Commission, there was only approximately five percent retention of those 

policies. West Virginia had 16,985 policies in force on August 31,2016, and the current policies in 

force stands at 13,301.  

Resources and Data Sources Utilized 
²ƛǘƘ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ landscape, climate conditions, and history of disasters examined 

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 conditions. Through 

this Mitigation Needs Assessment, The West Virginia Development Office 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 data-driven 

analysis that serves as a foundation for mitigation programs. These data sources include, but are 

not limited to, the following: 

1.  FEMA Hazard Mitigation Planning Resources:  

https://www.fema.gov/hazard-mitigation-planning-resources  

2. FEMA State Mitigation Planning Resources 

https://www.fema.gov/state-mitigation-planning-resources  

3. FEMA State Mitigation Planning Key Topics Bulletins 

https://www.fema.gov/media-library/assets/documents/115780  

4. FEMA Local Mitigation Planning Resources 

https://www.fema.gov/local-mitigation-planning-resources  

 
9 FEMA, Policy & Claim Statistics for Flood Insurance https://www.fema.gov/policy-claim-statistics-flood-insurance 

https://www.fema.gov/hazard-mitigation-planning-resources
https://www.fema.gov/state-mitigation-planning-resources
https://www.fema.gov/media-library/assets/documents/115780
https://www.fema.gov/local-mitigation-planning-resources
https://www.fema.gov/policy-claim-statistics-flood-insurance
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5. U.S. Forest Service Wildland Fire Resources 

https://www.fs.fed.us/managing-land/fire  

6. National Interagency Coordination Center 

https://www.nifc.gov/nicc/ 

7.  HUD CPD Mapping Tool 

https://egis.hud.gov/cpdmaps/  

8. DHS Office of Infrastructure Protection 

https://www.dhs.gov/topic/critical-infrastructure-security 

9.  FEMA Community Lifelines Implementation Toolkit 

https://www.fema.gov/media-library/assets/documents/177222 

10. West Virginia Division of Highways Transportation Asset Management Plan, August 2019 

https://transportation.wv.gov/highways/programplanning/Documents/2019-Final-TAMP.pdf 

11. Fourth National Climate Assessment, Volume II, 2018 

https://nca2018.globalchange.gov 

12. West Virginia State Climate Summary. NOAA Technical Report NESDIS 149-WV 

https://statesummaries.ncics.org/chapter/wv/ 

13. American Society of Civil Engineers (ASCE) Infrastructure 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 to ensure as comprehensive of a Mitigation Needs Assessment as possible. 

West Virginia State Hazard Mitigation Plan  
WŜǎǘ ±ƛǊƎƛƴƛŀΩǎ {ǘŀǘŜǿƛŘŜ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴΣ ǳǇŘŀǘŜŘ ŀǎ ƻŦ нлмуΣ ƛǎ ǘƘŜ Ƴƻǎǘ recent risk 

assessment compƭŜǘŜŘ ǘƘǊƻǳƎƘ C9a!Ωǎ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴ ǇǊƻŎŜǎǎ ŀƴŘ ǎŜǊǾŜǎ ŀǎ ǘƘŜ 

foundational starting point for the risks and subsequent analysis performed in this Mitigation 

bŜŜŘǎ !ǎǎŜǎǎƳŜƴǘΦ ¢ƘŜ {ǘŀǘŜΩǎ C9a! ŀǇǇǊƻǾŜŘ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tlan (SHMP) was completed by 

the West Virginia Division of Emergency Management (EMD) (formerly the Division of Homeland 

Security and Emergency Management (DHSEM)).  

The West Virginia Statewide Standard Hazard Mitigation Plan provides guidance to reduce loss 

and prevent injury from all hazards impacting the State and reflects 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 state-level programs for management of disasters and their 

impacts and takes into account years of mitigation experience and initiatives. 

https://www.fs.fed.us/managing-land/fire
https://www.nifc.gov/nicc/
https://egis.hud.gov/cpdmaps/
https://www.dhs.gov/topic/critical-infrastructure-security
https://www.fema.gov/media-library/assets/documents/177222
https://transportation.wv.gov/highways/programplanning/Documents/2019-Final-TAMP.pdf
https://nca2018.globalchange.gov/
https://statesummaries.ncics.org/chapter/wv/
https://www.infrastructurereportcard.org/
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/ǊƛǘƛŎŀƭƭȅΣ ǘƘŜ {ǘŀǘŜΩǎ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴ includes a risk assessment that identifies the type and 

location of hazards that can affect the State and vulnerability to those hazards identified. This 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 inform the use of CDBGςMIT funds (84 FR 45840).  

bŀǘƛƻƴŀƭ hŎŜŀƴƛŎ ŀƴŘ !ǘƳƻǎǇƘŜǊƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ όbh!!ύΩǎ bŀǘƛƻƴŀƭ 

Centers for Environmental Information (NCEI) Storm Event Database 
Much of the data utilized and cited from the West Virginia 2018 State Hazard Mitigation Plan and 

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

AtmospherƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ όbh!!ύΩǎ bŀǘƛƻƴŀƭ /ŜƴǘŜǊǎ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƴŦƻǊƳŀǘƛƻƴ όNCEI) 

Storm Event Database. NCEI receives storm event data from the National Weather Service to 

quantify 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 federal emergency management officials, local law enforcement 

officials, sky warn spotters, NWS damage surveys and the insurance industry.10 For this reason, 

property and crop damages reported in this Mitigation Needs Assessment should be considered 

as a broad estimate. 

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 Act of 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 

effective NFHL that was current at the time of this !Ŏǘƛƻƴ tƭŀƴΩǎ development. The State notes 

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 may increase risk or analysis contained here. Subsequent 

updates to flood layers may be considered in future amendments to this Action Plan. Additionally, 

as of the publishing of this Action Plan, any ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ C9a!Ωǎ CƭƻƻŘ LƴǎǳǊŀƴŎŜ wŀǘŜ 

Maps (FIRM) 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, Summers, Pocahontas and 

Webster. New maps or analysis may include additional projects that were not previously in flood 

plan maps but will be in updated maps.  

Local Hazard Mitigation Plans ς Regions I ς V 
There are eleven Regional Planning Councils representing the various counties across the State. 

The Regional Planning and Development Councils (Rt5/ǎύ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άŘŜǾŜƭƻǇƳŜƴǘ ŘƛǎǘǊƛŎǘǎέ 

 
10 https://www.ncdc.noaa.gov/stormevents/faq.jsp 

https://www.ncdc.noaa.gov/stormevents/faq.jsp
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and focus on the expansion and improvement of water systems, infrastructure, transportation, 

employment, industry, small business development, housing, health care, education, and 

recreation.11 A key function of the RPDCs is assisting local jurisdictions too small to maintain staff 

for grant writing and planning with support 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 in Error! Reference source not found..  

 

Source: http://www.wvgs.wvnet.edu/bb/images/WVPlanningRegionsMap.pdf 

 
11 West Virginia Statewide Hazard Mitigation Plan, p. 26, Accessed on 6/4/2020 from: 
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL
%2011-2018.pdf 

Figure 6: West Virginia Regional Planning and Development Councils 

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
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²ƘƛƭŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ нл18 Statewide Hazard Mitigation Plan is a foundational resource for state-

level planning, RPDC mitigation plans offer a localized analysis and highlight key regional-level 

planning that provide additional detail at the local level. For this Mitigation Needs Assessments, 

the Regional Hazard Mitigation Plans that encompass the 12 Most Impacted and Distressed (MID) 

counties (Table 5) were reviewed to ensure a comprehensive analysis.  

Table 5: HUD and State MID Counties by West Virginia Regional Planning and Development Council 

County 
Regional Planning & 

Development Council  

Year Local 
HMP Last 
Updated 

 

 

Summers 
1 2016 

 
 

Monroe  
 

Lincoln 2 2018  
 

Clay 
3 2017 

 
 

Kanawha  
 

Greenbrier 

4 2016 

 
 

Nicholas  
 

Fayette  
 

Pocahontas   Key 

Webster  HUD MID 

Jackson 
5 2016 

 State MID 

Roane  
 

Source: http://www.wvgs.wvnet.edu/bb/images/WVPlanningRegionsMap.pdf 

With CDBG-MIT funds, RPDCs may be eligible for funding to update local hazard mitigation plans 

through this funding opportunity. To ensure coordination with FEMA and minimize duplication of 

funding, the State notes the following funding allocations that have been made to the RPDC 

regions.  

Table 6: FEMA Funding Allocations 

Funding Source RPDC 
Cost to Update 

Plan 

Approved FEMA 

Funding 
Funding Gap Status 

HMGP-DR-4359 

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

Pending 

Approval 

PDM-C 2019 - Non-

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

HMGP-DR-4359 

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

Pending 

Approval 

HMGP-DR-4378 

(2018 Flooding) 
RPDC 5 $80,000.00 $60,000.00 $20,000 

Pending 

Approval 

http://www.wvgs.wvnet.edu/bb/images/WVPlanningRegionsMap.pdf
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West Virginia State Disaster Recovery Action Plan (for 2016 Floods) 
In June 2016, the state of West Virginia suffered record breaking amounts of rainfall causing 

catastrophic flooding across 12 counties. Of these counties, 4 were designated as HUD MIDs, and 

8 were designated as State MIDs. West Virginia was awarded a total of $149,875,000 in 

Community Development Block Grant ς Disaster 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, Federal Register Notices were then published 

by HUD which outlined the requirements and stipulations for the use of the grant. Under its CDBG-

DR Action Plan, West Virginia has outlined the programs to be administered during the next several 

years based on an unmet needs assessment performed with available post-flood data. Federal, 

state, and local partners provided input on all funds awarded thus far and the needs that remain 

for which CDBG-DR funding may be used. To ensure a comprehensive analysis of the impacts that 

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 Mitigation 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 West 

±ƛǊƎƛƴƛŀΩǎ нлму {ǘŀǘŜǿƛŘŜ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴΣ ǾǳƭƴŜǊŀōƭŜ ǇƻǇǳƭŀǘƛƻƴǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ŀƴŘ 

identified by the characteristics that make them vulnerable. These include limited financial 

resources; those under 5 or over 65 years of age; non-white; or with those with disabilities. The 

ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ǇŜƻǇƭŜ ƛǎ ŎŀƭƭŜŘ άǎƻŎƛŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅέ ŀƴŘ ŘŜǎŎǊƛōŜǎ Ǌƛǎƪǎ ǘƻ ƘŜŀƭǘƘΣ ǎŀŦŜǘȅΣ ƻǊ 

financial stability even before a storm or disaster occurs. Mitigation funds can be used for 

preparedness and resiliency programs that pro-actively address social vulnerability to hazards. 

There are two indexes often used to measure social vulnerability, the Social Vulnerability Index 

developed by the Center for Disease Control and the Hazard and Vulnerability Research LƴǎǘƛǘǳǘŜΩǎ 

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, such 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 each county. The analysis for use of CDBG-MIT funds will inform program 

design to minimize the impacts of disasters on vulnerable populations.  

Surveys with Key Stakeholders 
In anticipation of the development of this Action Plan and its Mitigation Needs Assessment, 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 implementing hazard mitigation projects to build resiliency, 

hazard issues specific to local communities, and mitigation activities needed but have yet to be 

implemented. 

To expand on this opportunity to consult with other jurisdictions; public citizens; the private 

sector; non-profit organizations and social services providers; and other government agencies, 

including State and local emergency management agencies, West Virginia collected additional 

ǊŜǎƛƭƛŜƴŎȅ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ ά/ƻƳƳǳƴƛǘȅ 5ŜǾŜƭƻpment Block Grant - aL¢ {ǳǊǾŜȅέ ǘƘŀǘ ǿŀǎ 

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, resilient activities performed in the past, 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 mitigation 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, West Virginia reviewed each of the Regional 

tƭŀƴƴƛƴƎ 5ŜǾŜƭƻǇƳŜƴǘ /ƻǳƴŎƛƭΩǎ ƭƻŎŀƭ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴǎ ǘƻ ƛŘŜƴǘƛŦȅ ƘŀȊŀǊŘǎ threatening the 

State and to determine the level of risk posed to lives and property at a regional level to ensure as 

comprehensive of a plan as 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 CDBG-MIT Action Plan, this uniform county risk rating is presented here for the MID 

counties to exemplify the risks each county faces.  
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Table 7: Hazard Risk Levels by County 

 

Based on the above, a total count was taken to determine the hazards with the highest risk across 

²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ aL5 counties (Table 8). 
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Clay H H H H L L M L 

  

Fayette H L H H N/A L L L 

  

Greenbrier H L H H N/A L L L 

  

Jackson H L H H L L L L 

  

Kanawha H H H H L L M L 

  

Lincoln H M M M H L M N/A 

 

Key 

Monroe H M L H H M N/A M 

 
HUD 

MID 

Nicholas H L H H N/A L L L 

 
State 

MID 

Pocahontas H L H H N/A L L L 

 
High 

Risk 

Roane H L H H M L L L 

 
Med 

Risk 

Summers H L L H M L N/A L 

 
Low 

Risk  

Webster H L H H N/A L L L 

 
Data 

N/A 
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Table 8: Total Count of Hazard Ranking for Each Hazard for West Virginia MID Counties 

 High Risk Medium Risk Low Risk 

Flood 12 0 0 

Winter Weather 11 1 0 

Severe Storms 9 1 2 

Landslide 2 2 8 

Wildfire 2 2 3 

Dam Failure 0 1 11 

Drought 0 3 7 

Earthquake 0 1 10 

 

Table 8 shows that flooding is the most prevalent high-risk hazard followed by winter weather and 

severe storms. To ensure a compressive mitigation needs assessment, 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 follows - Greatest 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 Virginia, either separately or simultaneously. These are: 

Á Flash Flood: a flood event where water levels rise at an extremely rapid rate from short, 

heavy rainfall accumulating in areas faster ǘƘŀƴ ǘƘŜ ƎǊƻǳƴŘ Ŏŀƴ ŀōǎƻǊō ƛǘΦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ 

steep terrain and numerous narrow 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 no warning, 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. 

Á Riverine Flooding: 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 



State of West Virginia CDBG-MIT Action Plan  

29 
 

increases 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 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 potential 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. 

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 failure in West Virginia at 

the time the plan was published.12 While 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 for each dam and levee in West Virginia is beyond the scope 

of the SHMP.13 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 levee 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 

!ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ 9ƴƎƛƴŜŜǊǎ ŦƻǳƴŘ ǘƘŀǘ ƻŦ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ 586 dams, 432 are high-hazard 

potential.14 

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 

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 communities lie along steep (or high) gradient streams and rivers within narrow valleys. 

 
12West Virginia Statewide Hazard Mitigation Plan, p. 220, Accessed on 6/4/2020 from: 
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL
%2011-2018.pdf  
13 West 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
%2011-2018.pdf  
14ASCE Key Facts Abouǘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ LƴŦǊŀǎǘǊǳŎǘǳǊŜΦ нлмфΦ ƘǘǘǇǎΥκκǿǿǿΦƛƴŦǊŀǎǘǊǳŎǘǳǊŜǊŜǇƻǊǘŎŀǊŘΦƻǊƎκǎǘŀǘŜ-
item/west-virginia/ 

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
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Historical Impact  
!ŎŎƻǊŘƛƴƎ ǘƻ C9a!Σ ŦƭƻƻŘǎ ŀǊŜ ƻƴŜ ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ Ƴƻǎǘ ŦǊŜǉǳŜƴǘ and costly disasters. Storm 

data from NOAA shows that every county in the state reported at least 14 floods between 1991 

and 2016, with Kanawha County reporting the most during this 20-year interval at 69 floods.15 The 

frequency of flooding in the state (Figure 7) highlights the importance of and need for flood 

mitigation actions. 

 

Source: FEMA Region III WV Flood Report.  

Using data from NOAA's National Centers for Environmental Information (NCEI) Storm Event 

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 loss is calculated 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 total cost 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.  

 
15C9a! wƛǎƪaŀǇ ά¦ƴŘŜǊǎǘŀƴŘƛƴƎ CƭƻƻŘ 5ŀƴƎŜǊǎ ƛƴ /ŜƴǘǊŀƭ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΣ [Ŝǎǎƻƴǎ [ŜŀǊƴŜŘ ŦǊƻƳ ǘƘŜ Wǳne 2016 
CƭƻƻŘέΣ !ŎŎŜǎǎŜŘ ŦǊƻƳΥ https://www.fema.gov/media-library-data/1541185743622 
4dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf 

Figure 7: History of Flooding in West Virginia 

https://www.fema.gov/media-library-data/1541185743622%204dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf
https://www.fema.gov/media-library-data/1541185743622%204dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf
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Based on Figure 8, which displays the annualized loss by county related to flooding the MID 

counties, the highest losses are in Kanawha, Fayette, Greenbrier, Nicholas and Clay. These are 

areas of the state where mitigation measures to prevent further losses from flooding may have 

the greatest impact. 

Table 9 below shows the breakdown of loss by property and for flooding 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 

Figure 8: Annualized Loss Due to Floods in West Virginia Show HUD MIDs with High Loss 



State of West Virginia CDBG-MIT Action Plan  

32 
 

on historic flood trends and do not incorporate the additional risks of flood events as a result of 

climate change. 

Table 9: Annualized Events and Costs of Flooding in West Virginia MID Counties  

County 
Flood 

Events 
Property Loss Crop Loss 

Annualized 

Events 
Total Cost 

Annualized 

Cost 

Kanawha 71 $100,263,000 $0 3.38 $100,263,000 $4,774,429 

Fayette 27 $54,453,000 $0 1.29 $54,453,000 $2,593,000 

Greenbrier 53 $42,990,000 $50,000 2.52 $43,040,000 $2,049,524 

Nicholas 29 $27,885,000 $0 1.38 $27,885,000 $1,327,857 

Clay 28 $19,505,000 $0 1.33 $19,505,000 $928,810 

Lincoln 47 $13,826,000 $0 2.24 $13,826,000 $658,381 

Webster 33 $11,154,000 $0 1.57 $11,154,000 $531,143 

Roane 42 $10,747,000 $0 2.00 $10,747,000 $511,762 

Jackson 47 $7,482,000 $25,000 2.24 $7,507,000 $357,476 

Summers 21 $2,502,000 $0 1.00 $2,502,000 $119,143 

Pocahontas 29 $2,269,000 $0 1.38 $2,269,000 $108,048 

Monroe 29 $1,015,000 $0 1.38 $1,015,000 $48,333 
Source: bh!!Ω{ b/9L ŀƴŘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ нлму {IatΦ  

 

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 surveys and the insurance industry.16 For 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 the FEMA approved 

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. This is especially 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 Insurance Program (NFIP) within any rolling ten-year 

period, since 1978. Table 10 below shows the total number of non-mitigated repetitive loss 

properties in each MID county, and the total amount paid for those properties in flood insurance 

claims.  

 
16 NOAA NCEI Storm Data FAQ Page https://www.ncdc.noaa.gov/stormevents/faq.jsp 
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Table 10: Number of Non-Mitigated Repetitive Loss Properties by MID County (as of 2018) 

Name 
Number of 

Properties 

Number of 

Losses 

Total Contents 

Paid 

Total Building 

Paid 
Total Paid 

Kanawha 240 661 $1,420,185 $10,930,460 $12,350,645 

Pocahontas 82 230 $3,697,828 $4,766,428 $8,464,256 

Greenbrier 38 96 $676,002 $2,597,320 $3,273,322 

Lincoln 35 100 $799,203 $1,719,241 $2,518,444 

Nicholas 15 35 $733,746 $1,111,657 $1,845,403 

Jackson 33 85 $338,514 $1,155,917 $1,494,432 

Summers 22 58 $192,172 $879,019 $1,071,191 

Roane 20 50 $233,500 $644,006 $877,507 

Fayette 27 65 $67,983 $542,224 $610,208 

Webster 18 45 $110,566 $386,385 $496,952 

Clay 5 11 $42,696 $257,823 $300,518 

Monroe 0 0 $0 $0 $0 
Source: bh!!Ω{ b/9L ŀƴŘ West Virginia 2018 SHMP  

 

June 2016 Floods (DR-4273) 
While annualized losses and repetitive loss are important historical context on flood impacts over 

time, specific major disasters highlight the impact that a single hazard event can have on the state 

Source: https://www.fema.gov/media-library-data/1541185743622-
4dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf 

Figure 9: Estimated Rainfall Totals During WV June 23-24, 2016 Floods 
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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 West Virginia began to experience heavy rainfall that 

lasted over 24 hours causing widespread flooding (Figure 9). According to FEMA, thousands of 

buildings were destroyed or damaged, with at least 23 people killed, and communities throughout 

West Virginia were inundated with floodwaters.17 As a result, a State of Emergency was declared 

ƛƴ пп ƻŦ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ 55 counties, with 12 of these counties receiving a Presidential Disaster 

Declaration.  

In West Virginia, the State 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 over 200 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 collection systems that sustained 

millions of dollars in damage from the flood.18 

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 state to reduce the 

magnitude of future damages when a similar or even more severe flood event occurs. In addition 

to the points assessed in this secǘƛƻƴΣ ǘƘŜ ŘŜǘŀƛƭŜŘ ƛƳǇŀŎǘǎ ƻŦ ŦƭƻƻŘƛƴƎ ǘƻ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ŎǊƛǘƛŎŀl 

service areas are addressed in the Community Lifelines Section.  

Future Risk 
A comprehensive source of state facility information is maintained in a database by the West 

Virginia Board of Risk and Insurance Management (BRIM). This database stores facilities 

information for over 15,000 records and tracks structure value, value of the contents, and other 

key data points. As part of an assessment for future risk, the locations of these facilities within 

floodplains were identified. Those within 1% and 0.2% chance flood zones are highlighted in Figure 

10 below.  

 
17 C9a! wƛǎƪaŀǇ ά¦ƴŘŜǊǎǘŀƴŘƛƴƎ CƭƻƻŘ 5ŀƴƎŜǊǎ ƛƴ /ŜƴǘǊŀƭ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΣ [Ŝǎǎƻƴǎ [ŜŀǊƴŜŘ ŦǊƻƳ ǘƘŜ WǳƴŜ нлмс 
CƭƻƻŘέΣ !ŎŎŜǎǎŜŘ ŦǊƻƳΥ https://www.fema.gov/media-library-data/1541185743622 
4dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf 
18 West Virginia Community Development Block Grant- Disaster Recovery Action Plan, accessed June 16th, 2020 
from https://wvfloodrecovery.com/useful-resources/ 

https://www.fema.gov/media-library-data/1541185743622%204dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf
https://www.fema.gov/media-library-data/1541185743622%204dac85e81afe3034a6799d8b5b9df2bf/Region_III_WV_FloodReport.pdf
https://wvfloodrecovery.com/useful-resources/
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Figure 10: West Virginia Board of Risk and Insurance Management (BRIM) Facilities in Floodplains 

 

Across the state, there are over 1,200 total BRIM facilities 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 current and planned 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 included in 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 within floodplains is 

shown in Figure 11.  

Figure 11: West Virginia Fire, Medical, and Law Enforcement Facilities Located in Flood Zones 

 

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 can continue 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 West ±ƛǊƎƛƴƛŀΣ ŀǎ ǘƘŜ {ǘŀǘŜΩǎ ŦƭƻƻŘ risk is related to flash flooding and riverine flooding 
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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 State conducted 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 earlier, indicate that 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 events and 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 scenario (RCP 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 from 32 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 state and HUD-designated MIDs. Figure 

12 shows that as average annual precipitation levels rise, more of the state will have total rainfall 

of 50.6 inches or more per 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 precipitation. Figure 13 shows that the frequency of extreme 

rainfall events will increase in HUD and State-designated MIDs, further increasing the potential 

risk of hazard events in priority locations for mitigation. 

Values in Figure 12 are calculated using the annual average of cumulative precipitation per year. 

Historical observed values are shown for the baseline (1986-2005). Projected values are shown for 

2045 (2036-2055) for a continued high-emissions 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 remaining in the eastern regions of the 
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state. The average projected change in annual total precipitation across the state is an increase of 

2.1 inches.  

 
Source: ICF ClimDa Maps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierce, et.al. 

Figure 12. Projected Change in Average Annual Total Precipitation for West Virginia (inches) Between 
Baseline and 2045 (under high emission climate change scenario RCP 8.5) 

Figure 13. Average Annual Number of Days Exceeding the Observed 98th Percentile Precipitation Value 
for West Virginia Between Baseline and 2045 (under high emission climate change scenario RCP 8.5.) 

 

Source: ICF ClimDa Maps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierce, et.al. 
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Values here represent the average annual number of days exceeding the observed (1986-2005) 

98th percentile precipitation value. Historical observed values are shown for the baseline (1986-

2005). Projected values are shown for 2045 (2036-2055) for a continued high-emissions 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  
Lƴ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ нлму {ǘŀǘŜǿƛŘŜ IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴΣ ǘƘŜ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ 5ƛǾƛǎƛƻƴ of Emergency 

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 winds, thunderstorms, 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 strikes, and significant 

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.  

Historical Impact  
Historically, property damage is the largest impact severe storms have had in the state. Structures 

that are most often impacted are lightweight, such as outbuildings, mobile homes and new light 

weight construction. Strong winds have caused a variety of secondary events where wind blows 

trees down and impacts power lines or blocks roadways, thereby disrupting provision of critical 

services to impacted communities. Wind also frequently causes damages to home exteriors such 

as roofs and sidings.  

Severe 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 State Hazard Mitigation plan mirrors 

the data captured in Figure 8 in the section above for flooding. However, several other weather 

events such as tornadoes and hurricanes still impact the State in a variety of ways. Figure 14 shows 

one such example with the historical impact of tornadoes that have been recorded from 1970 ς 

2020 across the state.  
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Figure 14 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 infrastructure. Table 11 below quantifies damages from wind 

events from 2000 to 2016 by the five Regional Planning and Development Councils that contain a 

MID County.  

 

 

 

Figure 14: Historical Impact of Tornadoes in West Virginia, Identifying Damage Levels 
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Table 11: Wind Damages 2000 - 2016 by MID-Containing Regional Planning & Development Council 

RPCD Region 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 Plan 

In addition, while West Virginia is not a coastal state, there is still a potential for residual impacts 

of hurricanes and tropical depressions as remnants of weather systems move through the state. 

By the time a hurricane moves from the coastline over West Virginia, 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 these low-pressure systems can be accompanied by 

significant rainfall and carry 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 risk, Figure 15 shows historical hurricane tracks that have passed over West Virginia. 
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Figure 15: Historical Hurricane Tracks Over West Virginia Since 1970 

Future Risk 
The 4th 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 tropical storms in the 

state. These state-wide 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 region.19 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 (defined in the 2018 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 trees, utility lines, 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 populationτ

particularly groups that are poor or physically vulnerableτwith hypothermia, frostbite, carbon 

monoxide poisoning, and heart attacks from overexertion.20 

Rapid melting or a rain event after heavy snowfall can also result in substantial flooding, especially 

along small streams 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 Centers for Environmental 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 and crop losses). Figure 16 below displays the annualized loss by county related to 

winter weather. 

Based on Figure 16, MID counties with the highest annualized loss from winter weather are 

Kanawha, Jackson and Fayette. These counties are areas of the state where mitigation measures 

to reduce the impact of winter weather may have the greatest benefit.  

 

 

 

 

 
19 Dupigny-Giroux, L.A., E.L. Mecray, M.D. Lemcke-Stampone, 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. MacDonald, and C. Caldwell, 2018: 
Northeast. In Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II 
[Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. 
Global Change Research Program, Washington, DC, USA, pp. 669ς742. doi: 10.7930/NCA4.2018.CH18 
On the Web: https://nca2018.globalchange.gov/chapter/northeast 
20 Snowstorms & Extreme Cold, Accessed June 6th, 2020 from: https://www.ready.gov/winter-weather 

https://nca2018.globalchange.gov/chapter/northeast
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Figure 16: Annualized Loss Due to Winter Weather in West Virginia 
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Table 12 below shows the breakdown of loss by property and number of winter weather events 

for MID counties in West Virginia.  

Table 12: Annualized Events and Costs of Winter Weather in West Virginia MID Counties 

County 
Winter 

Weather 
Events 

Property Crop 
Annualized 

Events 
Total Cost 

Annualized 
Cost 

Kanawha 445 $28,693,000 $0 21.19 $28,693,000 $1,366,333 

Jackson 163 $4,299,000 $0 7.76 $4,299,000 $204,714 

Fayette 130 $3,410,000 $0 6.19 $3,410,000 $162,381 

Nicholas 89 $2,418,000 $15,000 4.24 $2,433,000 $115,857 

Roane 110 $2,424,000 $0 5.24 $2,424,000 $115,429 

Greenbrier 210 $2,207,000 $100 10 $2,207,100 $105,100 

Lincoln 152 $2,043,000 $0 7.24 $2,043,000 $97,286 

Webster 80 $1,356,000 $0 3.81 $1,356,000 $64,571 

Clay 86 $1,151,000 $0 4.1 $1,151,000 $54,810 

Monroe 100 $1,049,000 $5,300 4.76 $1,054,300 $50,205 

Pocahontas 46 $933,000 $0 2.19 $933,000 $44,429 

Summers 98 $554,000 $0 4.67 $554,000 $26,381 

Source: NOAA NCEI and West Virginia 2018 SHMP. 

 

Future Risk 
Under future climate change, as annual average temperatures increase, winters are expected to 

become milder, with less seasonal differentiation (see discussion of temperature 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 forests and other natural areas.21 The economic impacts of 

ǘƘŜǎŜ ŎƘŀƴƎŜǎ ŜȄǘŜƴŘ ǘƻ ƪŜȅ ǎŜŎǘƻǊǎ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅ, including tourism, forestry and 

agriculture, with implications for the welfare and adaptive capacity of West Virginia communities. 

 
21 Dupigny-Giroux, L.A., E.L. Mecray, M.D. Lemcke-Stampone, 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. MacDonald, and C. Caldwell, 2018: 
Northeast. In Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II 
[Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. 
Global Change Research Program, Washington, DC, USA, pp. 669ς742. doi: 10.7930/NCA4.2018.CH18 
On the Web: https://nca2018.globalchange.gov/chapter/northeast 
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Landslides and 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 on the surrounding infrastructure.22 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 saturated soil and can 

accelerate to speeds as great as 35 miles (56 km) per hour.23  

Land subsidence is the gradual settling ƻǊ ǎǳŘŘŜƴ ǎƛƴƪƛƴƎ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŘǳŜ ǘƻ removal or 

displacement of subsurface earth materials, such as aquifer-system compaction associated with 

groundwater withdrawals or underground mining.24 In West Virginia, subsidence primarily occurs 

due to mines, karst topography (mostly limestone and dolomite), and fills.25   

While landslides are usually triggered by heavy rainfall, rapid snow melt, oversteepening of slopes 

by stream incision, or earthquakes, certain human activities and changes to the land, such as road 

construction, clear cutting, or mining activity can greatly increase the likelihood of landslides.26 

Mining, specifically, through different operations can result in a large number of vibrations. 

Blasting techniques and its vibrations can reach hundreds of yards under the soil surface and pose 

threats to other areas at risk of sliding. For this reason, landsides are considered both natural and 

man-made hazard events.   

The risks associated with both landslides and subsidence in West Virginia can cause significant 

damage to life, residential homes, highways, buildings, and other structures that support a wide 

range of economies and activities.27  

Historical Impact  
Landslide is a major geological hazard in West Virginia as nearly the entire state exists in a zone of 

high landslide incidence, with most slopes considered vulnerable. This makes most of West Virginia 

susceptible to landslides. Landslides 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 landslide occurrence in 

ǘƘŜ {ǘŀǘŜΣ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ ŘŜǾŜƭƻǇŜŘ ǘƘŜ ά²Ŝǎǘ ±ƛǊƎƛƴƛŀ [ŀƴŘǎƭƛŘŜ ¢ƻƻƭέ ǿƘƛŎƘ ŘƻŎǳƳŜƴǘǎ ƭŀƴŘǎƭide 

susceptibility and maps locations of previously occurring events on record. Figure 17 below shows 

 
22 U.S. Department of the Interior, U.S. Geological Survey, Fact Sheet 2004-3072, July 2004 
23 Landslide Hazards, U.S. Geological Survey Fact Sheet 0071-00, Version 1.0 
24 https://www.usgs.gov/mission-areas/water-resources/science/land-subsidence?qt-
science_center_objects=0#qt-science_center_objects 
25 https://www.wvgs.wvnet.edu/www/geohaz/geohaz3.htm 
26 Virginia Division of Geology And Mineral Resources; https://www.dmme.virginia.gov/DGMR/landslides.shtml 
27 West 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
%2011-2018.pdf 

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.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.  

Figure 17: Historical Landslide Events in West Virginia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 occurrences. While great strides have 

been made to observe historical data to pinpoint locations of previous landslide occurrences, 

several regional level hazard mitigation plans noted that specific loss data is difficult to quantify. 

²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ wt/5 wŜƎƛƻƴ м нлмт Hazard Mitigation Plan for 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 calculate.28 

Future Risk 
As landslides and subsidence are triggered by natural and human activities, like severe rainfall 

events or mining, their risks can be expected to increase as the incidence of extreme weather 

increases. An increase in potential flooding events can lead to an increase in landslide events. 

{ƛƳƛƭŀǊƭȅΣ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ŜȄǘŜƴǎƛǾŜ ƳƛƴƛƴƎ activities may also contribute to or exacerbate future 

risks that landslides and subsidence have to life, property, and infrastructure. Mining activity can 

result in the instability of surface rock, which can lead to subsidence, landslides, or a potential 

disruption of underground water systems. Subsurface mining can also create vast open spaces 

separated by pillars of coal holding up the surface, which can cause land subsidence. Figure 18 and 

Figure 19 below show the prevalence of underground and surface mining activity with respect to 

the MID counties based on available data from the West Virginia Geological & Economic Survey. 

This data is overlaid with cities of more than 10,000 people, which relays the vulnerability of 

residential communities in relation to these man-made hazards.  

Figure 18: Underground Mining Locations in West Virginia MIDs 

 

 
28 West Virginia Region 2 Planning & Development Council 2017 Multi-Jurisdictional Hazard Mitigation Plan, p. 157 
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In the MID counties, underground mining locations are most prevalent in Kanawha, Fayette and 

Nicholas County.  Underground mining has existed in West Virginia for well over a century. As coal 

mining firms are subject to bankruptcy and the industry shifts, abandoned mines are a concern as 

they litter the landscape. To mitigate from the impacts that mining will require actions such as 

replacing soil, removing toxic waste, engaging in the replanting of hundreds of trees, and treating 

waste - which can cost millions. Thus, leaving open coal mines is hazardous. Without corporations 

maintaining responsibility for restoring the lands and mitigating these risks, this can cause an 

additional risk to the environment and the public health of its surrounding, vulnerable 

communities.29  

Figure 19: Surface Mining Locations in West Virginia MIDs 

 

Like underground mining activities, the MIDs with the most prevalence of surface mining locations 

are also Kanawha, Fayette and Nicholas County.  As noted earlier in this section, two MID counties, 

Kanawha and Clay, noted landslides as a high risk ƛƴ ǘƘŜƛǊ ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ ƭƻŎŀƭ mitigation plans. 

YŀƴŀǿƘŀ /ƻǳƴǘȅΩǎ нлмр IŀȊŀǊŘ aƛǘƛƎŀǘƛƻƴ tƭŀƴ notes that many mineable coalfields exist in the 

 
29 https://qz.com/1843526/abandoned-coal-mines-may-be-with-us-forever/ 
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southern portion of the county, which results in the area being more susceptible to collapse and 

possible sinkholes.30 

Surface mining which includes mountaintop mining has leveled or severely impacted hundreds of 

mountaintops in West Virginia. An EPA assessment identified mountaintop removal to have buried 

miles of streams, as overburden, waste rock, and is dumped into nearby valleys. These techniques 

have been proved by public health researchers to lead to health problems like cardiovascular 

disease, respiratory problems, and cancer for neighboring communities. The Stream Protection 

Rule was also recently overturned, meaning coal companies are no longer required to monitor 

their impact on streams or restore them at the end of the mining project.31 The impacts of mining 

like those seen below in Figure 20, can pose serious threats to the health of nearby Charleston 

residents and destroy their environment.  

Figure 20: Underground and Surface Mining Locations in West Virginia MIDs Near Charleston and 
Kanawha River 

 

Additionally, mine subsidence carries a direct risk to homeowners and property owners near 

mining activity. Therefore, in 40 of the West Virginia counties where coal has been mined, mine 

 
30 Kanawha County Multi-Jurisdictional Hazard Mitigation Plan, 2015 Page A1-49 
31 https://www.hrw.org/report/2018/12/10/coal-mine-next-door/how-us-governments-deregulation-
mountaintop-removal-threatens# 
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subsidence insurance is part of every homeowner's insurance policy unless it is waived by the 

policy holder.32  

Additional planning and research are required to further understand the consequences and 

impacts that varying levels of landslide and subsidence (extent, 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 woodlands, grasslands, 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 forest-related recreation, and selling of specialty forest products.33 West 

±ƛǊƎƛƴƛŀΩǎ ŦƻǊŜǎǘǎ ŀƭǎƻ ǇǊƻǾƛŘŜ an overall benefit of improved air and water quality that results from 

heavily forested areas. For this reason, wildfires pose a significant risk should they occur. However, 

West VirgƛƴƛŀΩǎ 2018 SHMP notes that wildfires in the state have not affected large areas since the 

early 1960s.  

Historical Impact  
Wildfires are most common during warm months of the year but can occur year-round, dependent 

on weather. Wildfires impact 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 unable to escape 

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 damage as a result of wildfire. However, Figure 21 below notes 

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

 
32 West Virginia Geological & Economic Survey, Homeowner's Guide to Geologic Hazards 
wvgs.wvnet.edu/www/geohaz/geohaz3.htm 
33 West Virginia Statewide Hazard Mitigation Plan, p. 201, Accessed on 6/4/2020 from: 
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL
%2011-2018.pdf 

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
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Figure 21: Annualized Loss Due to Wildfires in West Virginia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 the list for wilderness fires as well.34 However, 

preparedness measures to ensure resilient wildland-fire suppression services are critical to more 

reliable responses to wildfires.  

 
34 West 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
%2011-2018.pdf 

https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
https://dhsem.wv.gov/MitigationRecovery/Documents/WV%20State%20Hazard%20Mitigation%20Plan%20FINAL%2011-2018.pdf
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Future Risk 
The increase in annual average temperatures and in periods of extreme heat due to climate 

change may increase 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 abnormal 

moisture deficiency that results in adverse impacts on vegetation, animals and/or people. 

NOAA defines droughts in four subdivisions or stages: 

ω Meteorological Drought: This drought stage is defined by a period of substantially 

diminished precipitation long 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 

ω Agricultural Drought: This drought stage occurs when there is inadequate precipitation 

and/or soil moisture to sustain crop production systems, which can result in serious 

damage and economic loss to plant or animal agriculture.  

ω Hydrological Drought: This drought stage is a result of deficiencies in surface and 

subsurface water supply in sources such as stream flow, reservoirs, and ground water 

levels.  

ω Socio-economic Drought: This drought stage occurs when physical water shortages start 

to affect the health, well- being and quality of human life, or when the drought starts to 

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 

cisterns and surface water for their water supply.35 

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 state. Figure 22 below shows the 

annualized loss of droughts as reported in the 2018 West Virginia State Hazard Mitigation Plan.  

 

 
35 West Virginia Division of Homeland Security and Emergency Management (WVDHSEM) Emergency Operations 
Plan, Incident Specific Annex 6 Drought 
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Figure 22: Annualized Loss Due to Droughts in West Virginia 

 

It should be noted that drought damages reported do not contain deaths, injuries or property 

damage based on NCEI datasets. This is further highlighted in Table 13.  

 

 

 

 



State of West Virginia CDBG-MIT Action Plan  

55 
 

Table 13: Annualized Events and Costs of Drought in West Virginia MID Counties 

County 

Drought 

Events Property Crop 

Annualized 

Events Total Cost 

Annualized 

Cost 

Monroe 7 $0 $98,000 0.33 $98,000 $4,667 

Summers 7 $0 $55,000 0.33 $55,000 $2,619 

Fayette 0 $0 $0 0 $0 $0 

Jackson 15 $0 $0 0.71 $0 $0 

Lincoln 14 $0 $0 0.67 $0 $0 

Pocahontas 0 $0 $0 0 $0 $0 

Roane 12 $0 $0 0.57 $0 $0 

Webster 0 $0 $0 0 $0 $0 

Clay 10 $0 $0 0.48 $0 $0 

Greenbrier 0 $0 $0 0 $0 $0 

Kanawha 14 $0 $0 0.67 $0 $0 

Nicholas 0 $0 $0 0 $0 $0 
Source: NOAA NCEI and West Virginia 2018 SHMP. 

Future Risk 
Increased periods of drought are projected due to climate change despite projected increases in 

annual average rainfall. This is due to an increase in temperatures and periods of extreme heat. 

Increasing droughts can be expected to contribute to greater losses in 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 discussed earlier, 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 future temperatures 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 data processing 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, with periods of extreme 

heat exacerbating concerns regarding heat stress to vulnerable populations, increasing risk of 

wildfires, ŀƴŘ ŘǊƻǳƎƘǘ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ Ƴŀȅ ƛƳǇŀŎǘ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘƛƻƴΣ forests, 

and other habitats. Figure 23 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 state. Figure 24 ǎƘƻǿǎ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ά±ŜǊȅ Iƻǘ 5ŀȅǎέΣ 

indicating that observed high temperatures are projected to exceed at least 90°F in MID counties.  

 

Values are calculated here using the average of the daily maximum and minimum temperatures. 

Historical observed values36 are shown for the baseline (1986-2005). Projected values37 are shown 

for 2045 (2036-2055) 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 south-western regions of the state. The average projected change 

in annual average temperature is 4.1°F. 

 
36 Livneh B., E.A. Rosenberg, C. Lin, B. Nijssen, V. Mishra, K.M. Andreadis, E.P. Maurer, and D.P. Lettenmaier, 2013: A Long-
Term Hydrologically Based Dataset of Land Surface Fluxes and States for the Conterminous United States: Update and 
Extensions, Journal of Climate, 26, 9384ς9392. 
37 Pierce, D. W., D. R. Cayan, and B. L. Thrasher, Statistical Downscaling Using Localized Constructed Analogs (LOCA), Journal of 
Hydrometeorology, 15(6), 2558-2585, 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 climate change. J. Hydrometeorology, v. 16, p. 2421-
2442. DOI: http://dx.doi.org/10.1175/JHM-D-14-0236.1. 

Source: ICF ClimDa Maps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierce, et.al. 

Figure 23: Observed and Projected Annual Average Temperature for West Virginia (°F) 
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! ά±ŜǊȅ Iƻǘ 5ŀȅέ ƛǎ ŘŜŦined as the 98th percentile of maximum temperature. Historical observed 

values are shown for the baseline conditions (1986-2005). Projected values are shown for 2045 

(2036-2055) for high-emissions 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 maximum temperature 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 damage to 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 conditions.  

Historical Impact  
At time of this !Ŏǘƛƻƴ tƭŀƴΩǎ ǇǳōƭƛǎƘƛƴƎΣ ²Ŝǎǘ ±ƛǊƎƛƴƛŀ Ƙŀǎ ƘŀŘ ƴƻ CŜŘŜǊŀƭƭȅ 5ŜŎƭŀǊŜŘ 5ƛǎŀǎǘŜǊǎ 

related to earthquakes. The National Center for Environmental Information (NCEI) also shows no 

recorded events for earthquakes in West Virginia. 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. 

Source: ICF ClimDa Maps produced with Baseline Data from Liyneh, et.al. and Projected Data from Pierce, et.al. 

Figure 24Υ ¢ŜƳǇŜǊŀǘǳǊŜ όϲCύ ŦƻǊ ŀ ά±ŜǊȅ Iƻǘ 5ŀȅέ ƛƴ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΦ 
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