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REGION 2 PLANNING & DEVELOPMENT COUNCIL
HAZARD MITIGATION PLAN
EXECUTIVE SUMMARY

The Region 2 Planning & Development Council Hazard Mitigation Plan of 2024 is an
update to the 2018 mitigation plan. The Region 2 Planning & Development Council (PDC)
sponsored this update. This plan considers all the jurisdictions in the region, which includes the
following six counties and all of the municipalities located within these geographic boundaries:
Cabell, Lincoln, Logan, Mason, Mingo, and Wayne. In all, this plan serves as the official hazard
mitigation plan for 30 participating jurisdictions.

The PDC coordinates this update following federal requirements outlined in the Disaster
Mitigation Action of 2000 (DMAZ2K), which requires jurisdictions to formulate a hazard mitigation
plan to be eligible for mitigation funds made available by the U.S. Department of Homeland
Security (USDHS), Federal Emergency Management Agency (FEMA). Section 322 of the Robert
T. Stafford Disaster Relief and Emergency Assistance Act (PL 100-707) requires that all states
and local jurisdictions develop and submit hazard mitigation plans designed to meet the criteria
outlined in 44 CFR Parts 201 and 206. This plan has been approved by the participating
jurisdictions, the steering committee that participated in its development, the PDC, the West
Virginia Emergency Management Division (WVEMD), and FEMA Region lll.

Procedurally, the PDC convened a steering committee three times and asked participants
to complete four additional activities to generate content for the plan. Meetings also served as
opportunities to share information about risks and vulnerabilities. The region’s consultant ran the
meetings and compiled minutes to document the decisions made. See Section 1.1 and Appendix
1 for notes about these meetings and activities.

Public participation occurred through an online survey and six town hall meetings. The
survey received 40 responses and identified the types of risks to which the public was most
concerned, as well as the types of mitigation projects the public might support. The 40
respondents represented a 93.11% decrease in the number of respondents from the 2018 survey.
Substance use crisis was the hazard to which the highest number of respondents indicated being
“Concerned” or “Very Concerned” (n=35, 87.50% of respondents), followed by flood (n=31,
77.50% of respondents) and severe winter weather (n=24, 60.00% of respondents). Regarding
the types of mitigation actions respondents would support in their communities, six types of

projects (out of 17 possible choices) received 25 or more selections.
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e Burying power lines to provide for uninterrupted power during severe weather (n=30)

e Upgrading the water and sewer systems (n=30)

e Establishing standards for all utilities regarding tree pruning around lines (n=29)

¢ Installing generators in critical facilities such as clinics, police stations, fire stations, etc.
(n=29)

e Upgrading infrastructure, such as increasing the capacity of drain systems, etc. (n=29)

e Planting trees to prevent erosion and promote cooler micro-climates (n=25)

Like the survey, public meetings also served as an opportunity to participate in the
development of the plan. Public attendance at meetings was lower than desired, though planners
recognized that weather conditions likely played a role in the lower attendance (i.e., the meetings
occurred during the most hazardous stretch of what had been an otherwise mild winter). To enable
an ongoing public review of the completed plan, this document appears on the PDC’s website.

Hazard considerations for the 2024 update were similar to those examined in 2018. The
only major change was the addition of “cyber incidents.” Steering committee members felt strongly
that, even though the cyber hazard impacts the region in seemingly different ways than the other
hazards profiled by the plan, it poses the possibility of crippling critical governmental and
economic operations. Further, a cyber incident could hamper a response to any of the other
hazards in the plan. Other, more subtle changes included altering the name of the “opioid crisis”
to “substance use crisis” to be more inclusive of the full range of addiction-related issues,
changing “land movements” to “landslides and land subsidence” for greater accuracy, and adding
an explicit mention of levees to the dam failure profile. Section 2.4 of the plan summarizes
vulnerability to the hazards. The following table appears in that section. It presents the risk ranking
calculations for each of the hazards in the plan.
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SUMMARY OF RISK RANKINGS

> D
S 2| 13|38 <|2
s S| 2| 8 S| S g | &
S o 3 e S 3 S o
Hazard Risk Ranking E|lL | x|O | =@ | T |Q
Substance Use Crisis High 24 | 5 5 4 4 1 4 1
Cyber Incidents High 22 | 3 5 4 2 4 2 2
Severe Summer Weather High 21 5 3 3 4 2 2 2
Severe Winter Weather High 21 5 3 2 4 2 3 2
Landslides & Land Medium 20 5 4 4 1 3 2 1
Subsidence
Flood Medium 19 | 5 3 3 1 2 3 2
Tornado Medium 19 2 3 4 1 3 3 3
Epidemic & Pandemic Medium 18 | 2 5 1 4 1 4 1
Acts of Violence Medium 17 4 3 4 1 1 3 1
Wildfire Medium 17 | 4 3 4 1 2 2 1
Hazardous Material Medium 16 | 5 2 4 1 1 2 1
Incidents
Drought Low 15 | 2 4 1 3 2 1 2
Extreme Temperatures Low 15 | 5 2 1 4 1 1 1
Dam Failure Low 14 2 2 3 1 4 1 1
Earthquake Low 12 | 2 2 4 1 1 1 1

The steering committee revised the goal and objectives guiding activities in this plan. The
group agreed that a single goal targeting community resilience remains a good fit for the region,
and it is easily communicated to participating counties and municipalities. However, the list of
objectives underwent a significant overhaul. The 2018 version of the plan had five objectives
under that goal, and the steering committee felt that they were not measurable. As such, members
consolidated and revised the objectives using language that would more easily enable the

measurement of progress. The 2024 goal and objectives are as follows.

GOAL: Maximize resilience by lessening the loss of life and property from the impacts of
all hazards in Cabell, Lincoln, Logan, Mason, Mingo, and Wayne Counties and the
jurisdictions therein.
e Objective 1: Increase the number of resources available for creating and enforcing codes,
rules, regulations, ordinances, and programs for reducing hazard risk.
e Objective 2: Educate and train 25% of the local officials and 10% of the public in the region

on the present hazard risks and measures they can take to reduce risks from those

b\%
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hazards (as measured by the number of individuals or households outreach initiatives
reach).

o Objective 3: Sustain 100% of the existing, ongoing preparedness activities, partnerships,
and programs supporting mitigation, response, and recovery in the region.

¢ Obijective 4: Decrease the number of deficient high-hazard potential dams in the region.

The plan includes 160 mitigation actions to drive progress toward these objectives. The
actions cover a range of measures, including planning and regulatory efforts, structure and
infrastructure projects, natural systems protection efforts, and education and outreach activities.
The steering committee felt strongly that participating jurisdictions should prioritize actions that
seek to mitigate repetitive loss properties, and as such, it added a mechanism for weighted
scoring for those actions in the prioritization methodology.

Region 2’s steering committee met annually to review the plan during the 2018-2024 cycle.
That process was effective, and the group agreed to keep it in place for the upcoming cycle. The
annual review will give the committee an opportunity to keep this plan dynamic and useful, and
the PDC will work to drive more participation from jurisdictions and the public in these annual
reviews.

e Year 1: Focus on and support plan adoption by all 30 participating jurisdictions
e Years 2, 3, and 4: Provide opportunities to track the progress/status of mitigation actions
and evaluate the overall effectiveness of the plan

e Year 3: Begin securing funding to support the next formal update

This plan will serve as a vehicle for ensuring eligibility for hazard mitigation funding for
participating jurisdictions throughout the next five years. Moving forward, the participatory
processes set as a foundation in 2018 and reinforced in 2024 will enable an engaged, mature
planning process in 2029 and, through regular plan review, continue to paint a richer, more

inclusive picture of risk and vulnerability in the region.

XV
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1.0 INTRODUCTION

Purpose
The purpose of this mitigation plan is to identify risks and vulnerabilities from hazards that

affect the Region 2 Planning and Development Council service area in southwestern West
Virginia. With these risks and vulnerabilities identified, local officials can reduce losses of life,
injuries, and limit future impacts by developing methods to mitigate or eliminate damages.

Scope

The Region 2 Hazard Mitigation Plan follows a planning methodology that includes public
involvement, a risk assessment for various identified hazards, an inventory of critical facilities and
at-risk areas, a mitigation strategy for high-risk hazards, and a method to maintain and update
the plan.

The plan is “multi-jurisdictional,” meaning that it includes several jurisdictions. Regional
stakeholders prepared this plan per federal requirements outlined in the Disaster Mitigation Act
of 2000 (DMAZ2K), which requires communities to formulate a hazard mitigation plan to be eligible
for mitigation funds made available through the Federal Emergency Management Agency
(FEMA). As such, this plan, dated 2024, serves as the official hazard mitigation plan for the 30

participating jurisdictions, and it supersedes all previous versions.

Plan Authority
Section 322 of the Robert T. Stafford Act requires that local jurisdictions develop and

submit plans meeting the criteria outlined in 44 CFR Part 201.6. The following table lists those
requirements and identifies the sections of the plan fulfilling the guidance.
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44 CFR 201.6 REQUIREMENTS IN THIS PLAN

Section Description Section in Plan

§201.6 The local mitigation plan is the representation of the jurisdiction's o Entire Document
commitment to reducing risks from natural hazards, serving as a guide
for decision makers as they commit resources to reduce the effects of

natural hazards. Local plans will also serve as the basis for the state to
provide technical assistance and to prioritize project funding.

§201.6(a)4) [Multi-jurisdictional plans may be accepted, as appropriate, as longas [e Section 1.1

each jurisdiction has participated in the process and has officially Documentation of
adopted the plan. the Planning
Process

§201.6(b)(1)  [An opportunity for the public to comment on the plan during the drafting|e Section 1.1

stage and prior to plan approval. Documentation of
the Planning
Process
e Section 4.3
Continued Public
Involvement
e Section 5.0
Appendix 4
§201.6(b)(2)  |An opportunity for neighboring communities, local and regional e Section 1.1
agencies involved in hazard mitigation activities, and agencies that Documentation of
have the authority to regulate development, as well as businesses, the Planning
academia, and other private and non-profit interests to be involved in Process
the planning process. e Section 5.0
Appendix 1
§201.6(b)(3)  [Review and incorporate, if appropriate, existing plans, studies, reports, (e Section 1.3
and technical information. Capabilities
e Section 1.2

Description of the
Planning Area

e Section 2.3
Analyze Impacts

e Section 4.2
Implementation
through Existing
Programs
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44 CFR 201.6 REQUIREMENTS IN THIS PLAN

Local risk assessments must provide sufficient information to enable
the jurisdiction to identify and prioritize appropriate mitigation actions to
reduce losses from identified hazards.

Section Description Section in Plan
§201.6(c)(1)  |Documentation of the planning process used to develop the plan, e Section 1.1
including how it was prepared, who was involved in the process, and Documentation of
how the public was involved. the Planning
Process
§201.6(c)(2)  |Arisk assessment that provides the factual basis for activities e Section 2.0 Risk
proposed in the strategy to reduce losses from identified hazards. Assessment

§ 201.6(c)(2)(i)

The risk assessment shall include a description of the type, location,
and extent of all natural hazards that can affect the jurisdiction. The

Section 2.1 Identify
Hazards

numbers of existing and future buildings, infrastructure, and critical
facilities located in the identified hazard areas.

plan shall include information on previous occurrences of hazard e Section 2.2
events and the probability of future hazard events. Describe Hazards
§ 201.6(c)(2)(ii)) |The risk assessment shall include a description of the jurisdiction's e Section 2.2

vulnerability to the hazards described in paragraph (c)(2)(i) of this Describe Hazards
section. This description shall include an overall summary of each e Section 2.4
hazard and its impact on the community. All plans approved after Vulnerability
October 1, 2008, must also address NFIP-insured structures that have Summary
been repetitively damaged by floods.

§ 201.6(c)(2)(ii)(A) |The plan should describe vulnerability in terms of the types and e Section 2.2

Describe Hazards

§ 201.6(c)(2)(ii)(B)

The plan should describe vulnerability in terms of an estimate of the
potential dollar losses to vulnerable structures identified in paragraph
(c)(2)(ii)(A) of this section and a description of the methodology used to
prepare the estimate.

Section 2.2
Describe Hazards

§ 201.6(c)(2)(ii)(c)

The risk assessment shall provide a general description of land uses
and development trends within the community so that mitigation
options can be considered in future land use decisions.

Section 1.2
Description of the
Planning Area
Section 2.3
Analyze Impacts

§ 201.6(c)(2)(ii)

For multi-jurisdictional plans, the risk assessment section must assess
each jurisdiction's risks where they vary from the risks facing the entire
planning area.

Section 2.2
Describe Hazards

§201.6(c)(3)  |A mitigation strategy that provides the jurisdiction's blueprint for e Section 3.0
reducing the potential losses identified in the risk assessment, based Mitigation Strategy
on existing authorities, policies, programs, and resources, and its ability
to expand on and improve these existing tools.

§201.6(c)(3)(i)  |This section shall include a description of mitigation goals to reduce or |e Section 3.1
avoid long-term vulnerabilities to the identified hazards. Mitigation Goals &
Objectives
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44 CFR 201.6 REQUIREMENTS IN THIS PLAN

Section Description Section in Plan

§ 201.6(c)(3)(ii) |This section shall include a section that identifies and analyzes a e Section 3.2
comprehensive range of specific mitigation actions and projects being Mitigation Actions
considered to reduce the effects of each hazard, with particular
emphasis on new and existing buildings and infrastructure. All plans
approved by FEMA after October 1, 2008, must also address the
jurisdiction's participation in the NFIP, and continued compliance with
NFIP requirements, as appropriate.

§ 201.6(c)(3)(iii) |This section shall include an action plan describing how the actions e Section 3.2
identified in paragraph (c)(3)(ii) of this section will be prioritized, Mitigation Actions
implemented, and administered by the local jurisdiction. Prioritization
shall include a special emphasis on the extent to which benefits are
maximized according to a cost-benefit review of the proposed projects
and their associated costs.

§ 201.6(c)(3)(iv)  [For multi-jurisdictional plans, there must be identifiable action items e Section 3.2
specific to the jurisdiction requesting FEMA approval or credit of the Mitigation Actions
plan.

§ 201.6(c)(4)(i) |A plan maintenance process that includes a section describing the e Section 4.1
method and schedule of monitoring, evaluating, and updating the Monitoring,
mitigation plan within a five-year cycle. Evaluating &

Updating the Plan

§ 201.6(c)(4)(ii) |A plan maintenance process that includes a process by which local e Section 4.2
governments incorporate the requirements of the mitigation plan into Implementation
other planning mechanisms such as comprehensive or capital through Existing
improvement plans, when appropriate. Programs

§ 201.6(c)(4)(iii) |A plan maintenance process that includes discussion on how the e Section 4.3
community will continue public participation in the plan maintenance Continued Public
process. Involvement

§201.6(c)(5)  |Documentation that the plan has been formally adopted by the e Section 5.0
governing body of the jurisdiction requesting approval of the plan (e.g., | Appendix 7
City Council, County Commission, Tribal Council). For multi-
jurisdictional plans, each jurisdiction requesting approval of the plan
must document that it has been formally adopted.

§201.6(d)(1)  |Plans must be submitted to the State Hazard Mitigation Officer (SHMO)|e Section 5.0
for initial review and coordination. The State will then send the plan to Appendix 7
the appropriate FEMA Regional Office for formal review and approval.

Where the State point of contact for the FMA program is different from
the SHMO, the SHMO will be responsible for coordinating the local
plan reviews between the FMA point of contact and FEMA.

§201.6(d)(3)  |Alocal jurisdiction must review and revise its plan to reflect changes in e Section 3.1
development, progress in local mitigation efforts, and changes in Mitigation Goals &
priorities, and resubmit it for approval within five years in order to Objectives
continue to be eligible for mitigation project grant funding. e Section 3.2

Mitigation Actions
e Section 5.0
Appendix 3
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1.0 INTRODUCTION

1.1 Documentation of the Planning Process

Documentation of the planning process used to develop the plan, including how it

Al was prepared, who was involved in the process, and how the public was involved.

The Region 2 Planning & Development Council (PDC) coordinated the update to the
region’s plan in 2023 and early 2024. The PDC contracted JH Consulting, LLC, a consultant, to
assist in the process. The following planning process was a joint effort between the PDC, the

region’s steering committee, participating jurisdictions, and consultant staff.

Planning Committee

The PDC utilized a steering committee approach to accomplish the goals of the mitigation
planning process. The committee provided overall strategic direction for jurisdictional and public
outreach, listed the hazards to include in the plan, and outlined plan maintenance. The steering
committee did not include representation from all of the participating municipalities, though the
region’s six counties were represented. The PDC also invited other regional partners into the
steering committee, including public health departments, community and economic development,
floodplain managers, and Marshall University.

Using the committee approach for strategic direction allowed for a more significant
consideration of region-wide mitigation goals, it also allowed for a more intentional integration of
non-municipal and non-emergency management voices into the planning process. The smaller
membership of the committee encouraged more robust discussion, which planners then conveyed

to all other patrticipating municipalities. Steering committee membership was as follows.

REGION 2 MITIGATION PLAN STEERING COMMITTEE

Agency/Jurisdiction Name Representative Participant Type
Region 2 Planning & Development | Chris Chiles, Executive Director Partner Entity (Plan Developer)
Council
Region 2 Planning & Development | Kathy Elliott, Deputy Director Partner Entity (Plan Developer)
Council

CABELL COUNTY

Cabell County Office of Emergency | Gordon Merry, Director Participant (County Government)
Services
Cabell County Floodplain Chad Nelson, Floodplain Manager | Participant (Local Agency Involved
Management in Hazard Mitigation Activities)
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REGION 2 MITIGATION PLAN STEERING COMMITTEE

Agency/Jurisdiction Name

Representative

Participant Type

Cabell-Huntington Health
Department

Tim Hazelett, Chief Operating
Officer

Partner Entity (Health & Social
Services)

Huntington Planning Department

Breanna Shell, Planning Director

Participant (Municipal Government)

Huntington Stormwater Utility

Sherry Wilkins

Participant (Municipal Government)

LINCOLN COUNTY

Lincoln County Floodplain

Mary Napier, Floodplain Manager

Participant (Local Agency Involved

Management in Hazard Mitigation Activities)
Lincoln County Economic Tommy Adkins, Director Partner Entity (Agency w/ Authority
Development to Regulate Development)

Lincoln County Office of Emergency
Management

Allen Holder, Director

Participant (County Government)

Lincoln County Office of Emergency
Management

Francis Holton, Deputy Director

Participant (Local Agency Involved
in Hazard Mitigation Activities)

LOGAN COUNTY

Logan County Floodplain
Management

Ray Perry, Code Enforcement
Officer

Participant (Local Agency Involved
in Hazard Mitigation Activities)

Logan County Office of Emergency
Management

Roger Bryant, Director

Participant (County Government)

MASON COUNTY

Mason County Office of Emergency
Management

Jeremy Bryant, Director (Floodplain
Manager, Pt. Pleasant FD Chief)

Participant (County Government)

MINGO COUNTY

Mingo County Floodplain
Management

Amanda Starr, Floodplain Manager

Participant (Local Agency Involved
in Hazard Mitigation Activities)

Mingo County Health Department

Amanda Davis, Nurse IlI

Partner Entity (Health & Social
Services)

Mingo County Office of Emergency
Management

Doug Goolsby, Director

Participant (County Government)

WAYNE COUNTY

Wayne County Floodplain
Management

Stephen Brown, Floodplain
Manager

Participant (Local Agency Involved
in Hazard Mitigation Activities)

Wayne County Office of Emergency
Management

BJ Willis, Director

Participant (County Government)

EXTENDED PARTNERS

Huntington Area Development
Council

Adams Phillips, Business
Development Specialist

Partner Entity (Agency w/ Authority
to Regulate Development)

Huntington Area Development
Council

Dave Lieving, President & CEO

Partner Entity (Agency w/ Authority
to Regulate Development)

Huntington Sanitary Board

Wes Leek, Director

Partner Entity (Special District)

Logan (City of) Sanitary Board

Herb Staten, Sanitary Board
Manager

Partner Entity (Special District)

Man (Town of) Sanitary Board

John Fekete, Mayor

Partner Entity (Special District)

Marshall University

Isabella Dragovich, EH&S

Partner Entity (Businesses,

Specialist Academia & Other Private Interests)
West Virginia Emergency Matthew Gregg, Region 6 Liaison Partner Entity (Regional Agency
Management Division (Mason County Resident) Involved in Hazard Mitigation

Activities)
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Steering Committee Meetings

The steering committee met three times throughout the update process. See Appendix 1
for meeting minutes. Though most steering committee members attended regularly, some could
not attend at the times designated for the meetings. To boost participation, all in-person meetings

were hybrid in nature, allowing virtual participation if time to travel to Huntington was an issue.

APRIL 12, 2023

The initial steering committee served as a kick-off for the 2024 update. During the
discussion, committee members reviewed their roles and responsibilities with the consultant, and
they reviewed the progress associated with the interim plan reviews and updates. The committee
also held a robust discussion about the goals and objectives for the current plan, as well as initially

discussed the hazards to address.

JUNE 14, 2023

The second steering committee was a virtual meeting, with the primary agenda items to
approve the hazards list and to guide municipal and public outreach. Committee members held a
lively discussion about the items to include in the public survey, with comments requesting not
only new or revised questions, but also considerations for the ordering of questions.

SEPTEMBER 27, 2023

The final steering committee meeting enabled committee members to talk about regional
projects as well as general or “preferred” project types. Of course, flood mitigation took on a high
priority, but there was also support for attempting to address more human disaster impacts.
Committee members also discussed the project prioritization methodology, and though largely
keeping it the same as in the 2018 cycle, recommended adding weight for projects addressing
repetitive loss properties (from any hazard). Finally, the committee agreed to the plan

maintenance procedure for the 2024-2029 cycle.

Other Planning Meetings

The PDC scheduled public meetings in each of its municipalities, though these meetings
allowed an opportunity for more county-specific discussions of issues. They served as additional
planning meetings (the dates appear in the discussion of public meetings below), with topics of

conversation as follows.
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CABELL COUNTY

Cabell County (i.e., the Cabell-Huntington Health Department) and Huntington (i.e.,
Stormwater Utility) stakeholders discussed the low public participation and brainstormed ways to
bolster input with the PDC and the consultant. Attendees discussed the messaging to accompany

a posting of the survey link online, as well as sharing the link with their staffs and clientele.

LINCOLN COUNTY

Lincoln County’s meeting moved to a virtual format in anticipation of incoming severe
winter weather. Representatives from Lincoln County Emergency Management, the county
floodplain manager, the region’s liaison for the West Virginia Emergency Management Division
and the National Weather Service (NWS) were online. The primary topic of discussion was

information sharing, with NWS attendees sharing how best to invite them into planning processes.

LOGAN COUNTY

Representatives from the Logan County Office of Emergency Management attended with
the PDC and the consultant. The focus of their conversation was the viability and maturity of the
West Virginia Flood Tool as a resource for mitigation decision-making.

MASON COUNTY

During the planning process, Mason County changed emergency management directors.
The attendees at this meeting included the county administrator and new EM director (in addition
to the PDC and the consultant), so much of the discussion was on the background of the mitigation
planning process. Attendees also discussed the Town of Henderson’s dissolution as well as

economic development (e.g., Nucor) in southern Mason County.

MINGO COUNTY
Representatives from the PDC, the consultant’s office, and the Mingo County Health
Department attended this meeting. The group discussed the epidemic/pandemic hazard, and

reflected on lessons learned from the COVID-19 pandemic.

WAYNE COUNTY
Wayne County’s meeting also moved to a virtual format, with attendees from the PDC, the

consultant, the West Virginia Emergency Management Division, and the Wayne County
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Commission. Attendees discussed increasing public participation, ultimately agreeing to put
paper copies of the public survey in the courthouse, collect any that are completed, and provide
them back to the PDC for consideration.

The Region 2 Planning & Development Council hosted interim update meetings in Years
2, 3, and 4 of the 2018-2024 planning cycle. The primary focus of the updates in Years 2 and 3
was project status. In Year 4, as noted elsewhere, the committee focused on adding
epidemic/pandemic to the hazard profiles section. The minutes for annual planning meetings

appear in Appendix 1.

Jurisdictional Participation

As a regional document (and as noted earlier), the steering committee did not include
representation from all 30 jurisdictions in Region 2. Jurisdictional participation occurred via the
full Region 2 Planning and Development Council, which consists of representatives from the six
county commissions, 24 municipal councils, the general public, and several other regional assets.
The PDC’s executive director briefed participating jurisdictions on the mitigation process during
the May 23, 2023, meeting of the full council. The following jurisdictions were represented at this
meeting and participated in the discussion.

e Cabell County ¢ Man, Town of

e Chapmanville, Town of e Mason County

e Hamlin, Town of e Milton, City of

¢ Huntington, City of ¢ Wayne County

¢ Lincoln County e Williamson, City of

e Logan, City of

Additional jurisdictional participation occurred through one-on-one interactions with the
PDC’s consultant, particularly regarding action plan updates, asset inventory updates, the
capabilities assessment, and the integration of Total Exposure in Floodplain (TEIF) and Total
Exposure Area Landslide (TEAL) data. The following table summarizes participation by the

region’s jurisdictions.
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JURISDICTIONAL PARTICIPATION, 2024 UPDATE

ANNUAL UPDATES MEETINGS ACTIVITIES
Masqn Cabe]l Wayr?e Linco!n Loga'n Mingp ;
MUNICIPALITY o;fﬂ/go 12)//616;/21 0%32 0%92'/24 og%/gs og;tzgi/gs 0’1)/L;b7l}g4 0’1D/L;b7l;g4 0'1’/“1‘2'/'34 of:;;tg& 02P/L¥1)5%4 ozp/t;%’/gft Capabilty | Assets | Projects chg;;stgct

Region 2 PDC X X X X X X X X X X X X X X X
Cabell County X! X! X X! X X X X X
Barboursville, Village of X X X X
Huntington, City of X X X X X X X X X X
Milton, City of X X X X
Lincoln County X X X2 X X X X X X X
Hamlin, Town of X X X X
West Hamlin, Town of X X X X
Logan County X X X X X X X X X X X
Chapmanville, Town of X X X X
Logan, City of X X X X
Man, Town of X X X X
Mitchell Heights, Town X X X X
of
West Logan, Town of X X X X
Mason County X X X X X
Hartford, Town of X X X X
Leon, Town of X X X X
Mason, Town of X X X X
New Haven, Town of X X X X
Point Pleasant, City of X3 X X X X
Mingo County X X X X! X X X X
Delbarton, Town of X X X X
Gilbert, Town of X X X X
Kermit, Town of X X X X
Matewan, Town of X X X X
Williamson, City of X X X X

! Represented by the county health department.
2 Represented by the county economic development authority.
3 The county’s emergency management director is also the city’s fire chief.
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JURISDICTIONAL PARTICIPATION, 2024 UPDATE

ANNUAL UPDATES MEETINGS ACTIVITIES
Mason Cabell Wayne Lincoln Logan Mingo
Year 2 Year 3 Year 4 Mtg. 1 Mtg. 2 Mtg. 3 Public Public Public Public Public Public Misc.
MUNICIPALITY 02/04/20 10/14/21 04/12/22 04/12/24 06/14/23 09/27/23 01/17/24 01/17/24 01/18/24 01/19/24 02/15/24 02/15/24 Capability Assets Projects Contact
Wayne County X X X X X

Ceredo, Town of
Fort Gay, Town of
Kenova, City of
Wayne, Town of
Huntington Sanitary X X X X X X
Board (Special District)
Logan Sanitary Board
(Special District)

Man Sanitary Board X
(Special District)

X XXX | >
X XXX | >

XXX XXX
XXX XXX | >

>
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The right side of the table identifies the scripted activities noted above. These activities
correspond with the major elements of the mitigation plan.

o Capability: Formerly completed as an online survey, for the 2024 update, the PDC’s
consultant conducted a brief discussion with several representatives from the
municipalities to gather capability data. In many cases, the data had not changed from the
2018 version of the plan (see 201.6[c][3]; see also Element Cl-a of the Local Mitigation
Plan Review Tool [FEMA, 2023c]).

e Assets: This activity included instructions for updating the asset inventory that appeared
in the previous plan. Though not explicitly referenced by the Local Mitigation Plan Review
Tool, it enabled participating jurisdictions to describe risks to critical and other vital facilities
in their communities.

e Projects: Participating jurisdictions had projects in the previous version of the plan, and
this activity enabled an updated status statement for each of them. The project updates
activity also provided an opportunity for the participating jurisdiction and consultant to
discuss new projects for the 2024 version (per requirement 201.6[c][3][iii]; see also
Elements C4-1 and C4-b of the Local Mitigation Plan Review Tool [FEMA, 2023c]).

Of course, planners targeted the completion of all activities for each jurisdiction; though
an admirable goal, it was not always feasible. The last activity (i.e., Misc. Contact) confirmed the
plan’s applicability for each participating jurisdiction. Planners (typically from the PDC’s
consultant) used these interactions for clarification; to ensure, at minimum, a project status
response for each jurisdiction. As such, all governmental jurisdictions participated in the 2023

update.

Additional Stakeholders

The PDC ensured opportunities for a range of stakeholders to participate in the 2024

update. These stakeholders included the following.

e Local and Regional Agencies Involved in Hazard Mitigation Activities: These entities
participated via the steering committee and through jurisdictional outreach. This effort saw
local government, code enforcement, floodplain management, emergency management,
stormwater management, community and economic development, and public health

departments exercise their voice in this update. See Appendix 1 for additional information.

12




Region 2 PDC Hazard Mitigation Plan
1.0 Introduction

e Agencies with the Authority to Regulate Development: Code enforcement, floodplain
management, and zoning officers participated in the steering committee and through
jurisdictional outreach. See Appendix 1 for additional information.

¢ Neighboring Communities: As a regional document, the 2024 update includes significant
neighbor-to-neighbor consideration. Additionally, the PDC’s contractor notified the
neighboring county emergency managers not in Region 2 and asked them for feedback
on hazards and proposed strategies that could impact their jurisdictions. See Appendix 1
for copies of emails to neighboring emergency managers as well as received replies.

e Businesses, Academic, and Other Private Interests: The steering committee included
representation from a county-level economic development entity and Marshall University,
the largest institution of higher education in the region (see Appendix 1 as appropriate).
Additionally, the PDC’s contractor pulled information from all six economic development
entities in the region. The Region 2 Planning & Development Council represents several
businesses and private interests through its private sector membership.

HISTORICALLY UNDER-SERVED POPULATIONS

Revised hazard mitigation planning guidance from FEMA (2023c, pp. 35-38)
understandably and necessarily advises communities to create an equitable planning process.
The PDC and its member governments support boosting participation by historically under-served
communities and socially vulnerable populations. During the 2024 update, the steering committee
identified and considered many ways to reach out to historically under-served populations, and
then chose the most “implementable” for this update. As such, most of the outreach represents
“procedural equity” (FEMA, 2023c, p. 35), whereby the PDC attempted to engage communities
and populations that have not regularly participated in emergency preparedness or hazard
mitigation planning in the past. These communities include the following.

e Congregate settings (through steering committee participation)

¢ Health and social services departments (via meetings)

Not only was Marshall University invited to participate on the steering committee for its
potential knowledge about hazards, planning processes, and other specialized areas, it is a major
stakeholder in the region for its economic impact and its status as a home-away-from-home for
many of its 10,000+ students (ref: congregate settings, i.e., semi-permanent residents without
knowledge of the broader area). As such, the university’s input about the hazards that most

concern it and the challenges its students might face was invaluable.

13
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Additionally, during Year 4 of the planning cycle, the PDC used the interim cycle annual
update process to add “epidemic/pandemic” as a profiled hazard in the plan. The region’s public
health departments participated heavily in that process, and several public health representatives
served on the steering committee for the 2024 update (ref: health and social services
departments). Aside from insight about the epidemic/pandemic hazard, public health participants
shared insights about their outreach with numerous other under-represented populations (e.g.,
the homeless population, those in substance abuse recovery, those without health insurance,
etc.).

The region has been proactive in recognizing substance use issues as a hazard impacting
many aspects of life in its communities. For the 2018 version of this plan, the PDC included “opioid
epidemic” as a profiled hazard. During the 2024 update, a meeting with representatives from the
Williamson Health and Wellness Center in Williamson (Mingo County) (ref: health and social
services) led to re-naming that profile as “substance use crisis.” Per that discussion, substance
use and abuse extends beyond opioids. The renaming of the profile is, thus, sensitive to that
reality. Additionally, this planning partner discussed the challenges of convincing some of the
region’s residents as to the need to mitigate certain hazards. West Virginians pride themselves
on resilience and heritage. Many residents accept flooding as a part of life, and simply clean-up,
recover, and move on. When faced with a decision to mitigate a property and move, the
associated break with one’s ancestral land is too difficult to bear. Future updates can feature
greater attempts to educate the region’s residents as to a range of mitigation actions that may not
impact those heritage concerns (e.g., elevations, mitigation to non-flood hazards, etc.).

Attempts to identify under-served populations, though necessary, run the risk of
inadvertently excluding various groups as the focus narrows on specific population groupings.
The PDC and its planning partners are sensitive to that reality. This sub-section identified several
populations to which the PDC reached out; however, there are likely other under-served
communities. Section 3.0 will include regional mitigation actions to identify and incorporate the

perspectives of other groups.

OUTREACH TO STAKEHOLDERS REPRESENTING COMMUNITY LIFELINES

Per FEMA, “community lifelines” are vital services in a community and, when stabilized in
the aftermath of (or hardened before) a major incident, they enable other aspects of life in a
community to continue (FEMAa, 2023, p. 23). There are currently eight lifelines: (a) safety and

security, (b) hazardous materials, (c) food, hydration, and shelter, (d) health and medical, (e)
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energy, (f) transportation, (g) communications, and (h) water systems (FEMAa, 2023). Region 2
PDC'’s planning process included people who represent several of those lifelines.

a. Safety and Security: Emergency management (EM) directors from the six counties served
on the steering committee, many of whom are responders in addition to their EM roles.
Other government officials also served on the steering committee. These participants
provided first-hand knowledge of past events, the impacts associated with them,
and the performance of response systems.

b. Hazardous Materials: N/A
Food, Hydration, Shelter: N/A

d. Health and Medical: The steering committee included public health representation and
extended outreach included entities serving socially vulnerable populations. These
participants provided insight as to how hazards impacting the region might affect
chronic health concerns.

e. Energy: N/A

f. Transportation: N/A

g. Communications: The EM directors referenced above work closely with emergency
communications (i.e., 911) officials in their jurisdictions (and, in some cases — e.g., Wayne
County, fill both roles). Further, the PDC is heavily involved in the development of
broadband infrastructure in its jurisdictions (as are all of the PDCs in West Virginia).
Participants were able to talk about how the hazards that could affect the region
could impact communications systems (e.g., the impacts of the 2021 ice storm in
Mason and Wayne Counties).

h. Water Systems: The region is unique in that it contains several municipal jurisdictions with
levee systems. Though not water systems in the sense of water distribution, they are
infrastructure that are critical to these municipalities. The steering committee included
representation from the Huntington Stormwater Utility. These participants grounded the
strategies considered for levees per cost, technical feasibility, etc. As “special
districts” (FEMA, 2023c) and water system lifeline representatives, the Huntington
Sanitary Board, Logan Sanitary Board, and Man Sanitary Board participated at an
additional level. They surveyed their customers about hazard concerns and their

support for infrastructure mitigation projects (see Appendix 1).
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Public Involvement

The following narrative describes the results of the PDC’s public participation effort. See

Appendix 4 for additional information.

Public Participation During Drafting
The public had the opportunity to participate during the drafting of the 2024 update via in-

person meetings and an online survey.

ONLINE SURVEY

The PDC had great success with an online survey for its 2018 update, and as such, the
steering committee decided to utilize the approach for the 2024 update. Steering committee
members, the PDC itself, and participating jurisdictions shared access to the survey via social
media channels and websites. The PDC linked the public survey on its website homepage, and
as such, when partners shared “the link” to the survey, members of the public found the PDC'’s
website, a legitimate, recognizable local entity (as opposed to a random string of letters generated
by an online survey tool). Unfortunately, the number of responses for the 2024 survey were far
fewer than the number in 2018.

Forty individuals responded to the 2023/2024 survey during the plan update. This figure
was 93.11% below the totals from 2018. It is difficult to determine the precise reason for the
decline, though the steering committee will consider adding the public outreach effort in upcoming
years. Substance use crisis was the hazard to which the highest number of respondents indicated
being “Concerned” or “Very Concerned” (n=35, 87.50% of respondents), followed by flood (n=31,
77.50% of respondents) and severe winter weather (n=24, 60.00% of respondents). Regarding
the types of mitigation actions respondents would support in their communities, six types of
projects (out of 17 possible choices) received 25 or more selections.

e Burying power lines to provide for uninterrupted power during severe weather (n=30)

e Upgrading the water and sewer systems (n=30)

e Establishing standards for all utilities regarding tree pruning around lines (n=29)

¢ Installing generators in critical facilities such as clinics, police stations, fire stations, etc.
(n=29)

e Upgrading infrastructure, such as increasing the capacity of drain systems, etc. (n=29)

e Planting trees to prevent erosion and promote cooler micro-climates (n=25)
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References to the survey responses appear in the hazard profiles in Section 2.2 below.
These references report the results for the levels of concern for the hazards included in the plan
and the memory of past occurrences. Other results appear as follows.
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Think back to a recent occurrence of these hazards. How would you rate your community’s ability to respond to each?
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Which methods of notification (about hazard events) are available to you? (Check all that

apply.)

TV Announcements or News [ NENEGNRNNEGEGEGEEEEEEEEEEE 32
Radio [N 31
Social Media | 39
Family or Friends [ N 36
Newspaper [N 16
WENS I 35
Mass Notification Systems | R S 5
Mobile Signage | NEGENNRNEGEGE 22

Do you receive timely, accurate, and effective notifications from these sources that allow
you to make appropriate decisions about what to do?

e Yes=33
e No=3
e N/A=3

e NoAnswer=1

19



Region 2 PDC Hazard Mitigation Plan
1.0 Introduction

Which methods of notification do you prefer? (Check all that apply.)

TV Announcements or News || NN 2/
Radio [ INEEGG 15
Social Media [N, 29
Family or Friends | I 16
Newspaper [ 4
WENS I 35
Mass Notification Systems | N R AN ¢
Mobile Signage | ENENENRNEREGE 13

Mitigation is an effort by you, your community, and/or your local officials to reduce the
negative impacts of hazards. Have you ever... (Check all that apply.)

Elevated Home . 2
Maintained Trees around Home _ 26
Repaired or Replaced Roof _ 23
Cleared Underbrush _ 21
Other I 1
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As noted in the community lifelines discussion above, the sanitary boards for Huntington,
Logan, and Man issued a survey to their customers regarding hazard perceptions, but with a focus
on infrastructure impacts. Sixty-three (63) customers responded to these surveys, 59 of which
live in Cabell County and four of which live in Wayne County. These public representatives were
most concerned about the substance use crisis, severe summer weather, severe winter weather,
and acts of violence.

The hazards causing the most impacts to infrastructure, per the survey, were severe
winter weather (43 responses), severe summer weather (37 responses), and flooding (36
responses). Epidemic/pandemic (22 responses) and extreme temperatures (25 responses) were
the only other hazards to receive 20 or more responses. Power outages was by far the most-
frequently experienced infrastructure impact (60 responses), followed by internet outages (48

responses) and road closures (43 responses). See Appendix 4 for the results of the full survey.

IN-PERSON MEETINGS
To supplement the online survey (and to mirror the 2018 update), the PDC also worked

with its member governments to schedule an in-person public meeting in each of its counties.
These meetings occurred as follows.

e Mason County Courthouse, January 17, 2024

e Region 2 Planning & Development Council Office, January 17, 2024

o Wayne County Courthouse, January 18, 2024

e Lincoln County (Virtual), January 19, 2024

e Logan County (Virtual), February 15, 2024

e Mingo County (Virtual), February 15, 2024

Unfortunately, winter weather impacted three of these meetings, forcing local leaders to move
them to a virtual format at the last minute. Of course, this change (and the weather itself) likely
impacted attendance, though local officials felt overall safety was of paramount importance.

No one from the public attended the in-person (or rescheduled virtual) meeting options.
The meetings were held during regular work hours, a decision with known drawbacks, but
necessary due to jammed schedules. For future updates, the PDC will consider evening options.

The PDC will also seek to obtain public participation during the interim update cycles.
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Public Participation Prior to Adoption

Upon receipt of “approved pending adoption” (APA) status from FEMA Region Ill, the PDC
will update the plan that the public can access via the PDC’s website (region2pdc.org).
Additionally, local government meetings at which the governing bodies adopt resolutions are
public, and the public notices for meetings in which the body intends to adopt the plan can include

a link to the plan on the PDC’s website.
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1.0 INTRODUCTION

1.2 Description of the Planning Area

The description of the planning area contextualizes the remainder of this document. It

provides the background information on the areas impacted by various hazards and serves as a

LOCAL GOVERNMENTS IN REGION 2

foundation for mitigation decisions.

Geography
The

Development Council (PDC) consists of six

Region 2 Planning and
counties situated mostly on the Appalachian
Plateau in southwest West Virginia (WVGES,
2020). The counties in the region include
Cabell, Lincoln, Logan, Mason, Mingo, and
The

municipalities. The region covers 2,564 square

Wayne. region also contains 24
miles, of which approximately 30 square miles
are water (QuickFacts, 2023). The region has a
total population of 229,518.

The only West Virginia PDC region that
borders Region 2 is Region 3. The counties
within West Virginia that border Region 2
include Boone, Jackson, Kanawha, McDowell,
Putnam, and Wyoming. The region is bordered
on the west by the Ohio River and the States of
Kentucky and Ohio.

The median elevation of the region is
609 feet above sea level, with the topography
considered rolling rather than mountainous.
The major rivers that traverse the region
include the Ohio River which flows along the

western edge of Mason, Cabell, and Wayne

Counties, The Big Sandy and Tug Fork Rivers which flow along the southwestern border of the

state, flowing along the western edge of Wayne and Mingo Counties, the Guyandotte River that

Name Level Location
Barboursville Village Cabell County
Cabell County N/A
Ceredo Town Wayne County
Chapmanville Town Logan County
Delbarton Town Mingo County
Fort Gay Town Wayne County
Gilbert Town Mingo County
Hamlin* Town Lincoln County
Hartford Town Mason County
Huntington* City Cabell County
Huntington Special Cabell & Wayne
Sanitary Board District Counties
Kenova City Wayne County
Kermit Town Mingo County
Leon Town Mason County
Lincoln County N/A
Logan County N/A
Logan* City Logan County
Logan Sanitary Special Logan County
Board District
Man Town Logan County
Man Sanitary Special Logan County
Board District
Mason Town Mason County
Mason County N/A
Matewan Town Mingo County
Milton City Cabell County
Mingo County N/A
Mitchell Heights Town Logan County
New Haven Town Mason County
Point Pleasant* City Mason County
Wayne County N/A
Wayne* Town Wayne County
West Hamlin Town Lincoln County
West Logan Town Logan County
Williamson* City Mingo County

* Denotes a county seat
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runs through Cabell, Lincoln, Logan, and part of Mingo Counties, and the Kanawha River that
runs through Mason County.

Cabell County

Cabell County is located in the northern portion of the region, the Ohio River establishes
its western border. The county was organized in 1809 and named for William H. Cabell, Governor
of Virginia from 1805 to 1808. The population of Cabell County is 92,730, making

it the most populace county in the region and the fourth most in the state. In fact,

Cabell County accounts for 40% of the region’s total population, and its county
seat, the City of Huntington with a population of 46,842, accounts for 20% of the regions total
population. Despite being the most populace county in the region, it is the smallest with regards
to land area, covering 288 square miles, seven of which are water (QuickFacts, 2023). Cabell
County’s other municipalities include The Village of Barboursville and the Town of Milton. The
county is part of the Huntington-Ashland, WV-KY-OH Metropolitan Statistical Area.

Cabell County is predominantly urban with 78% of the population living in urban areas.
The rural parts of Cabell County include 179,853 acres of farmland with 407 working farms. The
county is also home to Marshall University and the Thundering Herd football team, which draws
nearly 30,000 people to the City of Huntington during home games.

The Huntington Sanitary Board is a “special district” (FEMA, 2023c, p. 10) operating in
Cabell and portions of Wayne County. Headquartered in the City of Huntington, personnel operate
in six teams: field maintenance, sewer, plant operations, pretreatment, street sweeping, and
administration. The board operates the city’s wastewater treatment plant with a team of 18
operators. The pretreatment team oversees commercial and industrial customers who discharge
waste through the city’s sewer lines, and the field maintenance team operates and maintains 12
major sewage pump stations that deliver wastewater to the treatment plan. The field maintenance
team also operates and maintains 32 submersible pump stations and 131 individual home
systems in the Inwood Shockey Project, as well as inspects 25 combined sewer outfalls (CSOs)

(Huntington Sanitary Board, n.d.).

Lincoln County
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Lincoln County is located in the central portion of the region. The county was created in
1867 and named for Abraham Lincoln. Lincoln County contains the least amount of municipal
jurisdictions among the counties within the region, as the county is home to just
two incorporated municipalities; the towns of Hamlin which serves as the county

seat and West Hamlin. The vast majority of the county is considered rural. With

a population of 19,901, Lincoln County is the least populated county in the region. The county has
a land area is 439 square miles (QuickFacts, 2023).
The county is known for its distinction as the birthplace of General Charles “Chuck”

Yeager, whose statue stands outside of the Town of Hamlin’s Middle School.

Logan County
Logan County covers 456 square miles in the southern portion of the region. The county
was formed in 1824 from parts of Giles, Tazewell, Cabell, and Kanawha counties, which at the

time were all part of the state of Virginia. The county is named for Chief Logan,

a famous Native American chief of the Mingo tribe. It has a population of 31,316
and is home to Towns of Chapmanville, Logan which serves as the county seat, “<
Man, Mitchell Heights, and West Logan.

Logan County is home to Chief Logan State Park, which serves as a tourist’s location,
where visitors can enjoy the beautiful landscape the county has to offer. Thrill seekers can also
visit the Bearwallow Trail System, which is one of the three original Hatfield and McCoy Trails for
all-terrain vehicles. The West Virginia Air National Guard installation is located adjacent to the
Logan County Airport, this facility is utilized as a low altitude drop zone and unimproved airstrip
that enables guard officers to acquire dirt runway certifications.

Two additional “special districts” (FEMA, 2023c, p. 10) operate in Logan County; both are
municipal utility (i.e., sewer) systems. The City of Logan Sanitary Board operates and maintains
the wastewater collection and treatment system in and around Logan’s municipal limits. Similarly,
the Town of Man Sanitary Board operates and maintains the wastewater collection and treatment

system for the town.

Mason County
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Mason County is the northern most county in the region situated along the Ohio River.
The county was founded in 1804 and named for George Mason, delegate to the U.S.
Constitutional Convention. It covers 445 square miles and contains the most
municipal jurisdictions of the counties within the region. The six municipalities

include the towns of Hartford, Henderson, Leon, Mason, New Haven, and the

City of Point Pleasants which serves as the county seat. Mason County’s
population is 25,000 (QuickFacts, 2023). The county also contains part of the Ohio River Islands
National Wildlife Refuge which is a nationally protected area.

Of the six counties in the region, Mason is the most agricultural with farmland comprising
45.2% of the county’s area, with 876 working farms.

Mason County is home to the popular Mothman Festival and Mothman Museum, which
were named after the much-discussed “moth-like” creature sightings that occurred in the county
in the late 1960’s after the tragic Silver Bridge collapse. Both the festival and museum found their
genesis in response to renewed interest in the Mothman generated by the 2002 release of the

Lakeshore Entertainment film, The Mothman Prophecies, starring Richard Gere.

Mingo County

Mingo County is located in the southern most portion of the region and covers 424 square
miles. Created in 1895 from parts of Logan County, Mingo is West Virginia’s newest county,
named for the historic Iroquoian people. The county’s western border is
established by the Tug Fork River. The population of the county is 22,573
(QuickFacts, 2023). Mingo County is home to the towns of Delbarton, Gilbert,

Kermit, Matewan, and the City of Williamson which serves as the county seat.

Mingo County is situated in the heart of the Hatfield-McCoy Trail System and offers ATV
riding enthusiast the options of three separate trails. The trails span over 300 miles and have
designated community connectors in the Towns of Gilbert, Matewan and Delbarton, the Horsepen
Mountain Community, and the City of Williamson. The Town of Gilbert is now home to Trailfest,
one of the premier ATV/UTV and dirt bike riding events in the nation. The Town of Matewan’s
Historic District brings considerable mining history to life as it boasts sites from both the notorious
Hatfield-McCoy family feud and the Coal Wars, including the Matewan Massacre and the Battle

of Blair Mountain.

Wayne County
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Wayne County is located in the west central portion of the region and is the westernmost
county in West Virginia, situated along the banks of the Ohio River. The county was founded in
1842 from part of Cabell County and named for General “Mad” Anthony Wayne.
The county covers 512 square miles, making it the largest county in the region I

regarding land area. The county has a population of 37,998 making it the second !\Uy
most populace county in the region. The municipalities within Wayne County include the Towns
of Ceredo and Fort Gay, the City of Kenova, and the Town of Wayne which serves as the county
seat. Wayne County is the home of the award-winning tourist attraction and educational program,
Heritage Farm Museum and Village. Heritage Farm is the recipient of the Mountain State Award,
recognized for “standing above the rest in excellence in programming”, and the first West Virginia
Smithsonian-affiliated museum. Wayne County is also home to Beech Fork State Park, which
offers some of the best recreational opportunities in the state’s southwestern region. Located in

the City of Kenova, is Virginia Point Park, the western most point in the state of West Virginia.
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Demographics

Population and demographic data provide baseline information for assessing the potential
magnitude of hazards and can support trend analysis in potentially-vulnerable populations. The
totals for individual decennial Census counts have fluctuated by county, and the region’s

population has seen a reasonably steady decline since 1950. Population estimates peaked for
this period in 1950 (316,893), fell precipitously until 1980 (291,591), and then continually declined
again from 1980 through 2020.

R ONAL POP ATIC X DO B U 9900-202(

County 1950 1960 1970 1980 1990 2000 2010 2020
Cabell 107,803 | 108,202 | 106,918 | 106,835 96,827 96,784 96,319 94,350
Lincoln 22,431 20,267 18,912 23,675 21,382 22,108 21,720 20,463
Logan 77,221 61,570 46,269 50,679 43,032 37,710 36,743 32,567
Mason 23,506 24,459 24,306 27,045 25,178 25,957 27,324 25,453
Mingo 47,304 39,742 32,780 37,336 33,739 28,253 26,839 23,568
Wayne 38,628 38,977 37,581 46,021 41,636 42,903 42,481 38,982
Region 316,893 | 293,217 | 266,766 | 291,591 | 261,794 | 255,715 | 253,436 | 235,383

Source: U.S. Census Bureau (i.e., various decennial Census products available online)

The following table depicts the demographic breakdown of the region by jurisdiction. The
source for the data is the U.S. Census Bureau, American Community Survey, 2021 (Five-Year
Estimates), except for the square miles (taken from Gazetteer Files, 2022) and the persons per
square mile, which utilizes is a calculation between the total population for the jurisdiction and the
land area in square miles.
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REGION 2 DEMOGRAPHICS

American
Population African Indian & Hispanic Two or Housing Persons in Pop. Per
Jurisdiction (2022 Est) | White | American | Alaska Native | Asian or Latino | More Races | Veterans Units MHI Poverty Mile
Cabell County 92,730 84,199 4,544 185 1,205 1,484 2,596 4,920 46,040 $48,944 17,990 322
Barboursville 4,456 3,972 150 4 140 48 171 405 1,812 $61,236 517 1,066
Huntington 45,746 38,884 3,248 46 640 778 2,653 2,264 24,338 $39,066 11,665 2,478
Milton 2,811 2,674 18 2 12 40 84 233 1,456 $42,857 255 1,399
Lincoln County 19,901 19,463 100 20 80 159 239 919 9,595 $50,985 4,776 45
Hamlin 1,039 1,002 5 1 0 4 31 61 524 $48,611 184 1,732
West Hamlin 524 500 1 3 1 3 18 79 326 $36,354 91 953
Logan County 31,316 30,283 564 31 94 376 344 1,273 14,788 $42,194 7,986 69
Chapmanville 1,020 973 3 2 6 21 28 102 598 $33,500 180 1,500
Logan 1,439 1,263 82 4 1 17 87 66 785 $38,267 366 1,199
Man 772 729 15 1 5 5 21 51 357 $70,481 126 643
Mitchell Heights 314 307 0 0 1 3 5 21 147 $73,438 14 924
West Logan 399 373 1 0 0 1 25 12 198 $56,094 83 1,174
Mason County 25,000 24,200 275 50 100 225 350 1,687 12,194 $53,058 6,375 56
Hartford 503 468 2 0 0 2 30 39 273 $50,114 81 406
Leon 137 129 0 1 0 0 7 10 66 $32,083 45 370
Mason 866 802 2 3 7 8 47 72 451 $46,406 189 1,493
New Haven 1,476 1,424 12 5 3 12 30 151 727 $58,533 103 1,135
Point Pleasant 4,070 3,837 54 9 29 28 137 240 2,207 $45,996 761 1,313
Mingo County 22,573 21,828 384 23 68 203 271 1,144 11,561 $38,305 5,759 53
Delbarton 422 411 0 2 1 2 8 27 223 $34,688 137 212
Gilbert 333 327 0 0 0 3 5 26 202 $39,375 77 320
Kermit 317 305 0 2 0 3 9 31 147 $30,625 107 813
Matewan 412 377 15 2 0 6 16 29 270 $22,250 127 749
Williamson 3,083 2,599 275 16 23 32 158 160 1,742 $23,173 987 943
Wayne County 37,998 36,972 304 114 114 304 456 2,401 18,283 $52,694 9,689 74
Ceredo 1,408 1,323 11 3 1 38 60 139 687 $32,305 367 690
Fort Gay 675 662 1 0 0 0 11 24 335 $24,519 256 776
Kenova 3,033 2,906 12 7 5 29 91 249 1,563 $49,896 252 1,827
Wayne 1,443 1,376 9 1 1 6 52 85 721 $25,391 312 1,223
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The total population of the region, according to 2022 Census estimates is 229,518, which
is a decrease of 5,865 over the past two years. Of that, 33.5% (i.e., 76,926) live within the 25
municipalities while 66.48% (i.e., 152,592) live in the unincorporated counties. Census figures
also indicate that there are 112,461 housing units in the region creating an average of 2.04
persons per household. As illustrated in the table above Cabell County is the most populace
county in the region and the City of Huntington is by far the most populace municipality in the
region. The more densely populated jurisdictions of the region include; Huntington, Kenova,

Hamlin, and Chapmanville.

Transportation
Despite having several rural areas, the region’s transportation infrastructure does include

roadway, railway, waterway, and airway modes.

Roadway
The transportation network of the Region 2 area includes four-lane, divided highways, two-
lane roadways, and single-lane roadways. Interstate 64 and U.S. highways 35, 52, 60 and 119,

along with State Routes 2, 10 and 152 REGION 2 ROADWAY INFRASTRUCTURE

make up the major arteries of ground Primary Routes Secondary Routes

transportation through the region. This Interstate 64 State Route 2
twork th h | | U.S. Route 35 State Route 3
network passes through several rura U.S. Route 52 State Route 10
areas; therefore, many of the routes are U.S. Route 60 State Route 37
U.S. Route 119 State Route 75

curvy and traverse moderate grades. The State Route 80

major primary and secondary State Route 152

State Route 214

transportation routes that serve Region 2
are included in the table at right and are illustrated in the map below.

There are a few public transit options available in Region 2, the Tri-State Transit Authority
(TTA) operates buses in and around the Huntington Area, the Tri-River Transit operates bus
service in Lincoln, Logan and Mingo Counties as well as portions of Wayne. Commercial buses

such as Greyhound also have stations in Huntington that offer service to various location.
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Railway

In addition to highways, all of the region is served in varying degrees by railway
infrastructure. The region’s railway network is comprised of Norfolk & Southern and CSX
Transportation. The Heartland Intermodal Gateway located at Prichard in Wayne County, is
served by the Norfolk & Southern railway which connects the Port of Virginia in Norfolk to Chicago
and beyond. The CSX railway network passes through every county within the region, whereas
the Norfolk & Southern railway network passes through Mason, Mingo and Wayne Counties only.

The map below illustrates the railway infrastructure within Region 2.
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Waterway

Major waterways in the region include the Big Sandy, Tug, Guyandotte and Ohio Rivers.
The Ohio River is the largest and most navigable of these rivers. The Port of Huntington Tri-State,
located on the Ohio River, is the largest inland shipping port in the United States. The Port moves
over 80 million tons of cargo annually. The Cabell-Wayne Port District is also located on the Ohio

River.

Airway

The Huntington Tri-State Airport (HTS) located in Wayne County just outside of the City
of Kenova and south of Interstate 64 is the primary air transportation provider for the region.
Commercial air services is provided by Allegiant Air and American Airlines. Flights depart daily to
not only regional hubs, such as Charlotte, but also, by direct flight, to other locations as far away
as Florida. FedEx operations located at HTS is significant in the support of cargo flights that
transport packages between the Tri-State region, and the FedEx and UPS global hubs in
Memphis, Tennessee and Louisville, Kentucky.

Smaller, general aviation airports located in Cabell, Logan, Mason, and Mingo Counties
connect private and corporate aircraft the public airports throughout the United States. The Logan
County Airport serves as a base of operations for Air Evac Lifeteam which provides emergency
air medical transportation via helicopter from the remote areas of the state to specialty hospitals
throughout the region.

Utilities
Region 2 is served by a variety of power, water, sewer, cable, telephone, and internet

companies. For a detailed list of services, refer to the table below.

REGION 2 UTILITIES

— <
, z(s|&8|lglgls
Utility Type Name S|S|IS|2|S| =
Cable/Internet Armstrong Cable Services X | X
Cable/Internet Cebridge Acquisition, LLC X X X
Cable/Internet Cequel I Communications | LLC X
Cable/Internet Colane Cable Television X X
Cable/Internet Comcast Communications X X X
Cable/Internet Frontier West Virginia X
Cable/Internet Lycom Communications, Inc. X
Cable/Internet Mikrotec CATV, LLC X
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REGION 2 UTILITIES

S| 5| s| 8| gl &
y 28| 2| 8| |3
Utility Type Name Ol S| =S| =
Cable/Internet Shenandoah Cable Television, LLC X X X X
Cable/Internet Time Warner Cable, Inc. X
Cable/Internet Vogeler CATV X
Electric Appalachian Power Company X X X X X X
Electric Big Sandy Peaker Plant, LLC X
Electric Panda Culloden Power, L.P. X
Gas Consumers Gas Utility Company X X
Gas Hope Gas, Inc. X
Gas Mountaineer Gas Company X X X X X X
Gas Southern Public Service Company X[ X | X[ X
Gas Union Oil & Gas Inc X
Sewer Alva Lynn Vance, dba A. Vance Environmental X
Sewer Boone County Public Service District X
Sewer Buffalo Creek Public Service District X
Sewer City of Huntington Sanitary Board X
Sewer City of Huntington Sanitary Board X
Sewer City of Kenova X
Sewer City of Logan Sanitary Board X
Sewer City of Milton X
Sewer City of Point Pleasant X
Sewer City of Williamson (Sewer) X
Sewer Culloden Public Service District X
Sewer Graham Meadows Service District, Inc. X
Sewer Hamlin Public Service District X
Sewer Hidden Valley Treatment, Inc. X
Sewer Hubba!rdl Heights Subdivision Homeowners X
Association
Sewer Kermit Municipal Sewer Department X
Sewer Linmont Sanitation System, Inc. X
Sewer Logan County Public Service District X
Sewer Mason County Public Service District X
Sewer Mason County Public Service District X
Sewer Mingo County Public Service District X
Sewer Northern Wayne County Public Service District X
Sewer Pea Ridge Public Service District X
Sewer Pleasant View Public Service District X
Sewer Prichard Public Service District X
Sewer Salt Rock Sewer Public Service District X
Sewer Sewage Systems, Inc. X
Sewer Spring Valley Public Service District X
Sewer Town of Ceredo Sewer System X
Sewer Town of Chapmanville (Sewer) X
Sewer Town of Delbarton (Sewer) X
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REGION 2 UTILITIES
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Utility Type Name S|S|S|S|s]|S2
Sewer Town of Fort Gay X
Sewer Town of Gilbert (Sewer) X
Sewer Town of Hartford X
Sewer Town of Leon X
Sewer Town of Man Sanitary Board X
Sewer Town of Mason Sewer Department X
Sewer Town of Matewan X
Sewer Town of New Haven (Municipal Sewer System) X
Sewer Town of Wayne X
Sewer Town of West Hamlin X
Sewer Village of Barboursville X
Sewer Wastewater Management, Inc. X
Sewer Williamsburg Sewer System, Inc.
Telephone Arms_trong Telephone Company - West Virginia X X

Division
T Citizens Telecommunications Company of West
elephone Viraini
irginia

Telephone Frontier West Virginia Inc. X X X X X
Water Boone County Public Service District X
Water Branchland-Midkiff Public Service District X
Water Branchland-Midkiff Public Service District X
Water Buffalo Creek Public Service District X
Water Ceredo Municipal Water Department X
Water Chapmanville Municipal Water Works X
Water City of Logan Municipal Water Department X
Water City of Milton X
Water City of Point Pleasant X
Water City of Williamson (water) X
Water Cottageville Public Service District X
Water Crum Public Service District X
Water Fort Gay Municipal Water Department X
Water Gallipolis Ferry Water Association, Inc. X
Water J-2-Y-35 Water Association, Inc. X
Water Justice Public Service District X
Water Kenova Water Department X
Water Kermit Municipal Water Department X
Water Lavalette Public Service District X
Water Lincoln Public Service District X
Water Logan County Public Service District X
Water Mason County Public Service District X
Water Mason County Public Service District X
Water Mingo County Public Service District X
Water Salt Rock Water Public Service District X
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REGION 2 UTILITIES

| g8|l8l8|8|s

Utility Type Name S|S|IS|2|S|=
Water Town of Delbarton (Water) X
Water Town of Gilbert Water Works X
Water Town of Hartford Water Department X
Water Town of Man X
Water Town of Mason Water Department X
Water Town of Matewan X
Water Town of New Haven (Municipal Water Department) X
Water Town of West Hamlin X
Water Wayne Municipal Water Department X
Water West Logan Water Company X
Water West Virginia-American Water Company X X X X

Source: Public Service Commission of West Virginia

Economy
In terms of economic health, three of Region 2’s counties (i.e., Lincoln, Logan, and Mingo)

are designated as “Distressed” by the Appalachian Regional Commission. This exceeds the
number located in any other Regional Planning & Development Council’s jurisdiction in the state.
In terms of poverty rates, the average for the six-county region is 22%, in comparison to the 17.8%
state rate and the 11.8% national rate.

Throughout the region, major employment sectors include health care, education,
manufacturing and retail. Cabell Huntington Hospital and St. Mary’s Hospital in Cabell County are
two of the larger employers in the Region, along with Marshall University.

Historically, extraction industries, specifically coal and timber, and associated supply chain
businesses, have constituted the mainstay of employment in Mingo and Logan counties.
However, jobs in the mining and timber industries have suffered a 46% decrease over the last six
years. The closure of a coal-fired power plant in Mason County in 2016 idled hundreds of workers.
The loss of tax revenues and coal severance income has sharply reduced the counties’ capability
to provide support for even the mast critical of services (i.e., fire and police protection, medical
transport, and disaster recovery personnel).

The asset inventory included in the mitigation planning process often-times includes major
employers as economic assets. When a disaster strikes and individuals are unable to work, this
results in loss of income as well as a loss in tax revenue for the counties. The top employers
among the counties within Region 2 are mostly associated with boards of education, medical

facilities (i.e., hospitals) and large retail stores (i.e., Wal-Mart)
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R 0 OP 10 PLOYERS B 0
Cabell Lincoln Logan Mason Mingo Wayne
Mouﬁt;w;llf altn County BOE County BOE County BOE County BOE County BOE
County BOE Lincoln Cpunty Lifepoint Hospitals Mountain Health Mingo Logan Coal Allevard Sogefi USA
Opportunity Co. Company
_ , , Diversified
Marshall University Lincoln Nursing & Contura Energy Wal-Mart anlfleld Comm.. Assessment &
Rehab Cir. Action Partnership
Therapy
. . Lincoln County West Virginia
Village Caregiving Primary Care Ctr. Arch Coal APG Polytech Personnel Wal-Mart
Wal-Mart Lincoln County Coronado Global Appalachian Power | Williamson Health & Wayne County
Commission Resources Company Wellness Center Commission
Huntington Alloys Clay’s Performance WVDCR Degpt. Trinity Healthcare .
c , Ramaco Resources , . Braskem America
orp. Construction Corrections Services
Alcon Research WVDHHR Wal-Mart Mason County Mingo County Coalfield
Commission Commission Development Corp.
Steel of West Virginia WVDOH Logan County ICL Supresta Virginia Driling House-Hasson
Commission Company Hardware
West Virginia’s Southern WV Comm Campbel Zim’s Bagging
: Tri River Transit ' Transportation WVDHHR
Choice & Tech College C Company
ompany
Marshall University , Lowe’s Home . . Professional Wayne Nursing &
Research Corp. Forth's Foods Centers Lakin State Hospital Transportation Rehab Cir.

Source: WorkForceWV; Largest Employers in West Virginia by Area, First Quarter 2023

The unemployment rates throughout the region had been steadily falling over the past

several years, from average highs around 6.4% in 2018 to average lows of 4.45% in 2022. The

average unemployment rates did jump to a high of 10.13% in 2020, possibly influenced by the

Coronavirus pandemic.

REGION 2 UNEMPLOYMENT RATES BY COUNTY

County 2018 2019 2020 2021 2022
Cabell 46 4.2 7.9 4.7 35
Lincoln 6.8 6.4 10.0 6.6 5.0
Logan 6.8 6.0 12.0 6.6 43
Mason 6.9 6.0 8.4 55 4.3
Mingo 75 6.8 14.2 8.9 5.6
Wayne 58 5.4 8.3 52 4.0

Source: WorkForceWV; Annual Report on Civilian Labor Force, Employment & Unemployment
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Healthcare

There are five hospitals that serve the region, two located in Cabell County, and one in

Logan, Mason, and Mingo Counties. Each county has a public health department that serves the

community through immunizations, education, general wellness, and sanitary/environmental

technical assistance. The table below lists healthcare facility throughout the region by county.

Cabell County

REGION 2 HEALTH & WELLBEING FACILITIES

Cabell Huntington Hospital
St. Mary’s Medical Center
Marshall University Medical Center

CHH Women’s & Family Medical Center
Huntington VA Medical Center
Edwards Comprehensive Cancer Center

Lincoln County

Lincoln Primary Care Center
Valley Health — Harts
Alum Creek Medical Center

Prestera Mental Health Center
Community Mental Health Center
St. Mary’s Physical Therapy — Hamlin

Logan County

Logan Regional Medical Center
Prestera Center

Logan-Mingo Area Mental Health
Logan Regional Cancer Center

Vigo Family Health Care
Trinity Health Care Services
KVC Behavioral Healthcare

Mason County

Pleasant Valley Hospital
Pleasant Valley Rehabilitation Center
Point Pleasant Medical Center

Prestera Center
Family Medicine Clinic
Valley Health — Point Pleasant Pediatrics

Mingo County

Trinity Health Care Services — Mingo
Logan Mingo Area Mental Health
Williamson Memorial Hospital

Tug Valley ARH Regional Medical Center
Family Medical Center

Wayne County

Valley Health — Various locations
Three Rivers Medical Center

KVC Behavioral Healthcare
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Land Uses / Climate

In the region, a very small percentage of land is devoted to industrial sites, most of which
are clustered in and around the growth centers. The designated growth centers are made up
primarily of residential, retail, service and light manufacturing uses, while rural areas include
mainly conservation, recreation and wetland uses scattered throughout the timberlands. Heritage
tourism, agriculture and recreation are three particular sectors that have seen resurgence, and
growth in emphasis on their contribution to the diversification of the economies, which is essential
to the economic viability and well-being of the regional population. Agribusiness exemplified by
such initiatives as Refresh Appalachia and local form-to-table initiatives are among the endeavors
to recapture and reinvent the significant agricultural business segment in the region.

Recreationally, the award-winning Hatfield-McCoy Trail system which consist of over 700
miles of professionally managed trails, is ranked as one of the nation’s top-rated systems. With
facilities in four of the six counties (i.e., Lincoln, Logan, Mingo and Wayne) the trails annually
generate a total economic impact of more than $22 million.

West Virginia generally has a humid subtropical climate. The climate is predominantly
influenced by air from the west. There is considerable variation in seasonal temperature, with
none of the temperatures being considered severe. The climate is seasonal in nature, with west
stormy springs, hot humid summers, colorful falls, and cold winters. The Ohio River creates a
microclimate in its valley where temperatures tend to be moderated by the river, resulting in longer
growing seasons compared to the rest of the region. Other microclimates, known as frost hollows
or frost pockets, exist throughout locations near the river in small isolated valleys. Nocturnal
temperatures are often several degrees colder near the river than the surrounding terrain. The
majority of Region 2 Counties’ climate is very similar. The average temperature varies from
around 30 degrees Fahrenheit in the winter to around 75 degrees in the summer. Typical

precipitation throughout the year averages to about 42.5 inches.
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Asset Inventory

[The risk assessment shall include a] description of the jurisdiction’s vulnerability of the
§201.6(c)(2)(ii) hazards described in paragraph (c)(2)(i) of this section. This description shall include an
overall summary of each hazard and its impact on the community.

The plan should describe vulnerability in terms of the types and numbers of existing and

§201.6(c)2)(ii)(A) future buildings, infrastructure, and critical facilities located in the identified hazard areas.

Assets “include anything that is important to the character and function of a community”
(USDHS FEMA, 2023c, p. 60). This plan stays consistent with that FEMA guidance document,
defining assets as people (including underserved communities and socially vulnerable
populations), structures, community lifelines and other critical facilities, natural, historic, and
cultural resources, and economic and other activities having value in the region’s communities
(USDHS FEMA, 2023c, pp. 60-61).

The table below lists the assets for Region 2’s communities. In the 2024 update, the
region’s communities had latitude to determine their own asset lists, with the previous (i.e., 2018)
list and the broad FEMA definition above as starting points. Thus, while there will be some
consistency as to the types of assets appearing on the lists, readers should expect slight variance.
The table below includes built environment assets. The demographic and social vulnerability
discussions above consider people assets in detail, as will the social vulnerability and
underserved community discussions in the profiles of Section 2.2. Other assets, like natural areas,
appear in the discussion of development trends below. Stakeholders in Region 2 recognize its
rural nature as a key asset, and this recognition elevates the status of designated naturalized
areas as assets. The region’s economy is developing around these natural assets, and while all
communities support broad economic growth, such growth must be consistent with a preservation
of designated areas. Further, hazards such as floods, land subsidence, and landslides may
permanently alter the look, feel of, and access to naturalized areas. Other hazards, such as
wildland fires, may represent opportunities and threats for natural areas (e.g., burns and burn
scars altering appearances yet serving the natural ecological cycle of the areas). A map of these

assets follows the table.
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REGION 2 HAZARD MITIGATION PLAN ASSET INVENTORY

St Community Lifelines & Other
ructures » oo
Critical Facilities
o s_ | & =
2| 8 |(ss|ss| 5| 2| 8| s
S Q. OSh| & o D = RZ] S
County Asset Name Address City/Town = o |O=|un| = = * Ly
Cabell Home Depot 1050 Thundering Herd Dr. | Barboursville X
Cabell Village of Riverview 1356 Riverview Dr. Barboursville X
Cabell Barboursville Middle 1400 Central Ave. Barboursville X
School
Cabell Walmart 25 Nichols Dr. Barboursville X
Cabell Martha Elementary 3067 Martha Rd. Barboursville X
Cabell Nichols Elementary 3505 Erwin Rd. Barboursville X
Cabell Package Treatment Plant | N/A Barboursville X
Cabell Post Office 404 Huntington Mall Barboursville X
Cabell Huntington Mall 500 Mall Rd. Barboursville X
Cabell EMS Station 5 5233 Hale Branch Rd. Barboursville X
Cabell Davis Creek Elementary 6330 Davis Creek Rd. Barboursville X
Cabell Post Office 680 Central Ave. Barboursville X
Cabell Lowe's 700 Mall Rd. Barboursville X
Cabell Village of Barboursville 718 Central Ave. Barboursville X
Elem.
Cabell Barboursville City Hall 721 Central Ave. Barboursville X
Cabell Barboursville Public 728 Main St. Barboursville X
Library
Cabell Wyngate Senior Living 750 Peyton St. Barboursville X
Cabell Barboursville Police Dept. | 815 Main St. Barboursville X
Cabell US Coast Guard 95 Peyton St. Barboursville X
Cabell EMS Station 8 Riverview Dr. Barboursville X
Cabell Cabell Health Care Center | 1 Hidden Brooke Way Culloden X
Cabell Post Office 2000 US Rt. 60 Culloden X
Cabell Culloden Elementary 2100 US Rt. 60 Culloden X
Cabell Culloden VFD 2102 3rd St. Culloden X
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St Community Lifelines & Other
ructures " s
Critical Facilities
o s_ | & =
2| 8 |(ss|ss| 5| 2| 8| s
S <% OSh| & o D = RZ] S
County Asset Name Address City/Town = o |O=|un| = = * Ly
Cabell Service Wire 310 Davis Rd. Culloden X
Cabell Post Office 29272 Huntington Rd. Glenwood X
Cabell Riverview East 225 Short St. Guyandotte
Cabell Station 5 HFD 301 5th Ave Guyandotte X
Cabell Guyandotte Elementary 607 5th Ave. Guyandotte X
Cabell Woodlands Retirement 1 Bradley Foster Dr. Huntington X
Community
Cabell Huntington East Middle 1 Campbell Dr. Huntington X
School
Cabell Big Sandy Superstore 1 Center Plaza Huntington X
Arena
Cabell Huntington High School 1 Highlander Way Huntington X
Cabell Huntington Steel 100 3rd Ave Huntington X
Cabell Post Office 1000 Virginia Ave. Huntington X
Cabell Heritage Center 101 13th St. Huntington X
Cabell Cabell County Career 1035 Norway Ave. Huntington X
Center
Cabell EMS Station 3 108 8th Ave. West Huntington X
Cabell Tri-State Transit Authority | 1120 Virginia Ave. Huntington X
Cabell Highlawn Place 1130 3rd Ave. Huntington X
Cabell EMS Station 9 1133 20th St. Huntington X
Cabell Post Office 1200 Veterans Memorial Huntington X
Blvd.
Cabell River Park Hospital 1230 6th Ave. Huntington X
Cabell Salvation Army Shelter 1277 3rd Ave. Huntington X
Cabell Cabell County 911 129 Gallagher St. Huntington X
Cabell Madison Manor 1329 Madison Ave. Huntington X
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County Asset Name Address City/Town = o |O=|un| = = * Ly
Cabell Cabell/Huntington Hospital | 1340 Hal Greer Blvd. Huntington X
Cabell Station 4 HFD 1431 West 5th Ave. Huntington X
Cabell Mildred Mitchel Bateman | 1530 Norway Ave. Huntington X
Hospital
Cabell VA Hospital 1540 Spring Valley Dr. Huntington X
Cabell Meadows Elementary 1601 Washington Blvd. Huntington X
Cabell Steel of WV 1700 2nd Ave. Huntington X
Cabell Huntington Health and 1720 17th St Huntington X
Rehab
Cabell Dawson/Thompson QOil 1746 Virginia Ave. Huntington X
Co.
Cabell EMS Station 6 1766 Washington Ave. Huntington X
Cabell Washington Square 17th St. and 8th Ave. Huntington X
Cabell Spring Hill Elementary 1901 Hall Ave. Huntington X
Cabell Trowbridge Manor 1st St. and 8th Ave. Huntington X
Cabell State Electric 2010 2nd Ave. Huntington X
Cabell Post Office 2016 3rd Ave. Huntington X
Cabell Guyandotte Public Library | 203 Richmond St. Huntington X
Cabell Central City Elementary 2100 Washington Ave. Huntington X
Cabell Christ Temple Church 2400 Johnstown Rd. Huntington X
Shelter
Cabell Flint Pigment 2401 5th Ave Huntington X
Cabell WV Electric 250 12th St. W Huntington X
Cabell Altizer Elementary School | 250 3rd St Huntington X
Cabell Rubberlite 2501 Guyan Ave. Huntington X
Cabell Highlawn Elementary 2549 1st Ave. Huntington X
Cabell CSX 2550 6th Ave. Huntington
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Cabell St. Mary's Medical Center | 2900 1st Ave. Huntington X
Cabell Explorer Academy 2901 Saltwell Rd. Huntington X
Cabell Station 10 HFD 3131 Washington Blvd. Huntington X
Cabell Special Metals 3200 Riverside Dr. Huntington X
Cabell Post Office 323 Olive St. Huntington X
Cabell Walmart 3333 US-60 Huntington X
Cabell EMS Station 2 343 Norway Ave Huntington X
Cabell Gallagher Village Public 368 Norway Ave. Huntington X

Library
Cabell Hite Saunders Elementary | 3708 Green Valley Rd. Huntington X
Cabell Earthen Levee 4.55 miles around Huntington X

Huntington

Cabell Fletchers 402 High St. Huntington X
Cabell Grief Brothers 409 Buffington St. Huntington X
Cabell Tri-State Fire Academy 4200 Ohio River Rd. Huntington X
Cabell Nelson Apartments 422 9th St West Huntington X
Cabell Cabell County Public 455 9th St. Huntington X

Library
Cabell Corps of Engineers 502 8th St. Huntington X
Cabell Station 8 HFD 509 Camden Rd. Huntington X
Cabell Station 2 Huntington Fire | 534 20th St. Huntington X

Dept.
Cabell Heistad House 534 7th Ave Huntington X
Cabell Huntington Water Quality | 555 7th Ave Huntington X

Board
Cabell Concrete Floodwall 6.70 miles around Huntington X

Huntington
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Cabell Martin Steel 603 16th St. W Huntington X
Cabell New Baptist Church 610 28th St. Huntington X
Shelter
Cabell Vanity Fair 621 4th Ave Huntington X
Cabell Huntington City Mission 624 10th St Huntington X
Cabell Harmony House Day 627 4th Ave Huntington X X
Center
Cabell VA Huntington Regional 640 4th St. #100 Huntington X
Benefit Office
Cabell Columbia Paint 641 Jackson Ave. Huntington X
Cabell Huntington Police Dept. 675 10th St. Huntington X
Cabell Fairhaven Rest Home 700 Madison Ave. Huntington X
Cabell Cabell Huntington Health | 703 7th Ave. Huntington X
Department
Cabell Cabell County Courthouse | 750 5th Ave. Huntington X
Cabell Huntington City Hall 800 5th Ave. Huntington X
Cabell Grayson's Caring Hands 828 Washington Ave. Huntington X
Cabell Centennial Fire Station 839 7th Ave. Huntington X
Cabell US Federal Courthouse 845 5th Ave. Huntington X
Cabell Cabell County EMS 846 8th Ave. Huntington X
Headquarters
Cabell Carter G. Woodson 8th Ave and Hal Greer Huntington X
Apartments Blvd.
Cabell West Huntington Public 901 14th St West Huntington X
Library
Cabell Huntington Middle School | 925 3rd St. Huntington X
Cabell Southside Elementary 930 2nd St. Huntington X
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Cabell WK Elliott Apartments Bridge St. and Buffington | Huntington X
St.
Cabell Marcum Terrace Olive St. Huntington
Cabell Huntington Internal 5170 US 60 Huntington X
Medicine Group
Cabell Mount West Community 1 Mount West Dr. Huntington X
and Technical College
Cabell Marshall University 1 John Marshall Dr. Huntington X
Cabell Seaton Taylor 402 7th Ave Huntington X
Cabell Alcon 2 Vision Lane Lesage X
Cabell Cox Landing Elementary | 6358 Cox Lane Lesage X
Cabell Cabell County Public 6363 Cox Landing Lane Lesage X
Library
Cabell Cabell County School Bus | 6370 Cox Lane Lesage X
Garage
Cabell Ohio River Road VFD 6521 Ohio River Rd. Lesage X
Cabell Post Office 6596 Ohio River Rd. Lesage X
Cabell Milton Middle School 1 Panther Trail Way Milton X
Cabell Milton Baptist Church 1123 Church St. Milton X
Cabell Milton City Hall 1139 Smith St. Milton X
Cabell Milton Police Dept. 1139 Smith St. Milton X
Cabell Milton Public Library 1140 Smith St. Milton X
Cabell Post Office 1177 W Main St. Milton X
Cabell Milton Elementary 1201 Pike St. Milton X
Cabell EMS Station 7 1597 US Route 60 Milton X
Cabell Cenergy 1763 US 60 Milton X
Cabell Milton VFD 341 East Main St. Milton X
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Cabell Blenko Glass 9 Bill Blenko Dr. Milton X
Cabell Midland Meadows 100 Weatherholt Dr. Ona
Cabell Cabell Midland High 2300 Rt. 60 East Ona
School
Cabell Post Office 2332 US 60 Ona X
Cabell EMS Station 1 2500 Rt. 60 East Ona X
Cabell Ona Elementary 2701 Elementary Dr. Ona X
Cabell Ona VFD 2900 Howell's Mill Rd. Ona X
Cabell Salt Rock Senior Center 5490 WV-10 Salt Rock X
Shelter
Cabell Salt Rock Elementary 5570 Madison Creek Rd. | Salt Rock X
Cabell Salt Rock Public Library 5575 Madison Creek Rd. | Salt Rock X
Cabell Post Office 5577 Madison Creek Rd. | Salt Rock X
Cabell Salt Rock VFD Rt. 10 and Madison Creek | Salt Rock X
Rd.
Lincoln Little General Store 4075 - | 403 Midway Rd Alum Creek X
Sam's HD / GF Pizza
Lincoln Lincoln Schools - Midway | Rt.1 Rd Alum Creek X X
PK-5
Lincoln Little General Store 4075 - | 403 Midway Rd Alum Creek
Retalil
Lincoln Little General Store 4015 - | 571 Midway Rd Alum Creek
Retail
Lincoln Lincoln Schools - GYMS St. Rt. 10Rd Branchland X
Lincoln El Rancho Grande McClellan HWY Branchland X
Lincoln Clark's Pump N Shop #9 McClellan HWY Branchland X
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Lincoln Henry's Camping Retreat - | 5109 Upper Mud River. Rd | Branchland X X
Restaurant
Lincoln Speedway #9327 - Retail | 5404 McClellan HWY Rd | Branchland X
Lincoln Walgreens #1655 - Retail | 5798 McClellan HWY Rd | Branchland X
(West Hamlin)
Lincoln Speedway #9327 - Deli 5404 McClellan HWY Rd | Branchland
Lincoln Dollar General #907 Lynn Ave Hamlin
Lincoln Lincoln Schools - Hamlin | 8137 Court Ave Hamlin X
PK-8
Lincoln Burger King- Little General | Court Ave Hamlin X
Store 5135
Lincoln LCOC - Hamlin Senior Ctr. | 360 Main St Hamlin X
Lincoln Lincoln Schools (Duval) - | 10 Marland Ave Hamlin X X
Board Office
Lincoln Forth's Foods (H) - Retail | 8337 Court Ave. Hamlin X X
Lincoln Forth's Foods (H) - Deli 8337 Court Ave. Hamlin X
Lincoln Family Dollar #21108 Court Ave Hamlin
Lincoln Gino's Pizza of Hamlin Court Ave Hamlin X
Lincoln Tudor's Biscuit World - 8229 Court Ave Hamlin X
Hamlin
Lincoln McDonald's 7305 Lynn Ave Hamlin X
Lincoln Lincoln Schools - LCHS 81 Panther Way Rd Hamlin X X
Lincoln Lincoln Health Care 200 Monday Drive Hamlin X
Center.
Lincoln Lincoln Primary Well Ctr. 7400 Lynn Ave Hamlin
Lincoln Little General Store 5135 - | Court Ave Hamlin
Retail
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Lincoln Walgreens #1634 - Retail | 8315 Court Ave Hamlin X
(Hamlin)
Lincoln M & R Restaurant 7250 Lynn Ave Hamlin X
Lincoln Harts Galaxy - Retail 1085 McClellan HWY Harts
Lincoln Lincoln Schools - Harts Rt. 10 Rd Harts X X
PK-8
Lincoln Little General Store 4037 - | 1062 McClellan HWY Harts X
Godfather's Pizza
Lincoln Harts Galaxy - Deli 1085 McClellan HWY Harts X
Lincoln Family Dollar #26799 McClellan HWY Harts X
Lincoln LCOC - Harts Senior Ctr. Little Harts Creek Rd Harts X
Lincoln Little General Store 4037 - | 1062 McClellan HWY Rd Harts
Subway
Lincoln Little General Store 4035 - | 1062 McClellan HWY Rd Harts X
Retail
Lincoln Lincoln Schools - Ranger | 104 Ranger Bottom Rd Ranger X X
PK-5
Lincoln Gino's Pizza of West Lincoln Plaza West Hamlin X X
Hamlin
Lincoln Family Dollar #22796 McClellan Hwy West Hamlin X
Lincoln Forth's Foods - Del Lincoln Plaza West Hamlin X
Lincoln Forth's Foods, Inc. - Retail | Lincoln Plaza West Hamlin X
Lincoln Pam's #7 - Video Lottery | Rt. 10 & Rt.3 West Hamlin X
Lincoln Pam's #7 - Retail Rt.10 & Rt. 3 West Hamlin
Lincoln Prestera - Woodside 8134 Scites St West Hamlin X
Manor
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Lincoln Lincoln Schools - West Rt.1Rd West Hamlin X
Hamlin PK-5
Lincoln Lincoln Daycare 9544Straight Fork Rd West Hamlin
Lincoln Tudor's Biscuit World - Rt. 10 Lincoln Plaza West Hamlin X X
West Hamlin
Lincoln Giovanni's/Jamie's Pizza Straight Fork Rd Yawkey X
Lincoln Yawkey Quick Mart Rt.3 & Rt. 214 Yawkey X
Logan Buffalo ES 2367 Buffalo Creek Rd. Accoville X
Logan Buffalo Creek VFD 70 Garrison Dr. Amhertdale X
Logan Chapmanville East ES 161 Conley St. Chapmanville X
Logan Chapmanville MS 774 Crawley Creek Rd. Chapmanville X
Logan Chapmanville Regional 506 Crawley Creek Rd. Chapmanville X
HS
Logan Chapmanville VFD 128 Tracy Vickers Ave. Chapmanville X
Logan Chief Logan Lodge 1131 Conference Center | Chapmanville X
Dr.
Logan West Chapmanville ES 100 W. Tiger Lane Chapmanville X
Logan WVSP Logan 8040 Old Logan Rd. Chapmanville X
Logan Omar ES 7061 Jerry West Hwy Chauncey X
Logan Aracoma Coal Inc. 634 Bandmill Holly Rd. Ethel X
Logan Logan County Airport 3236 Bandmill Hollow Rd. | Ethel X
Logan Hugh Dingess ES 29 Hugh Dingess School | Harts X
Rd.
Logan Main Harts Creek VFD 7984 Harts Creek Rd. Harts X
Logan Henlawaon VFD 37100Id Logan Rd. Henlawson X
Logan Cora VFD 28 Old Aldrich Branch Rd. | Holden X
Logan Holden ES 1034 Copperas Fork Rd. Holden X
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Logan Lake VFD 1343 Hewitt Creek Rd. Lake X
Logan Chafin House 581 Main St. Logan X
Logan Crooked Creek Resource | 100 Recovery Rd. Logan X
Center
Logan Justice ES 70 Circle Dr. Logan X
Logan LEASA 26 1/2 Main Ave. Logan X
Logan Logan County BOE 506 Holly Ave. Logan X
Logan Logan County Courthouse | 300 Stratton Street Logan X
Logan Logan County S.0 300 Stratton Street Logan X
Logan Logan EOC/911 Center 28 Main Ave. Logan X
Logan Logan ES 18 Wildcat Way Logan X
Logan Logan FD 219 Dingess Street Logan X
Logan Logan General Hospital 20Hospital Drive Logan X
Logan Logan HS 1 Wildcat Way Logan X
Logan Logan MS 14 Wildcat Way Logan X
Logan Logan PD 219 Dingess Street Logan X
Logan RR Willis Vocational Tech | 144 Vocational Rd. Logan X
Center
Logan Southern WV Community | 66 District Office Dr. Logan X
College
Logan Town of West Logan PD 515 2nd Ave. Logan X
Logan Wal-Mart Logan 77 Norman Morgan Blvd. | Logan X
Logan WV State Office Complex | 130 Stratton St. Logan X
Logan Man ES 1 Pioneer Path Mallory X
Logan Logan County #2 VFD 64 Hollinsworth Field Rd. | Man X
Logan Man HS 1 Hillbilly Circle Man X
Logan Man PD 105 Market St. Man X
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Logan South Man ES 301 E. McDonald Ave. Man X

Logan Town of Man VFD 12 Broad St. Man X

Logan Main Island Creek VFD 8 Firehouse Rd. Omar X

Logan Sharples VFD 25 Signature Circle Sharples X

Logan Verdunville ES 251 Mustang Hill Rd. Verdunville X

Logan Verdunville VFD 2270 Mud Fork Road Verdunville X

Mason M&G Polymers 27610 Huntington Road Apple Grove X

Mason Mason County EMS - Huntington Road Apple Grove X

Apple Grove

Mason Valley Fire Department 28409 Huntington Road Apple Grove X

Mason Ashton Elementary 997 Ashton Upland Road | Ashton X

Mason Hannan High 1 Wild Cat Way Ashton X

Mason Beale Elementary 12897 Huntington Road Gallipolis Ferry X

Mason R.C. Byrd Locks and Dam | 1300 R C Byrd Drive Gallipolis Ferry X

Mason ICL Chemicals 11636 Huntington Road Gallipolis Ferry X

Mason Hartford City Building 133 2nd Street Hartford X

Mason Hartford Police 133 2nd Street Hartford X

Department

Mason Leon City Hall 136 Main Street Leon X

Mason Leon Elementary 1226 Burdette St Leon X

Mason Leon Fire Department 76 Vine Street Leon X

Mason AEP - Mountaineer Plant | 1347 Graham Station Letart X

Road
Mason Racine Locks and Dam 9909 Graham Station Letart X
Road
Mason Mason City Building 656 2nd Street Mason X
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Mason Mason County EMS - 331 Anderson Street Mason X
Mason
Mason Mason Fire Department 1501 2nd Street Mason X
Mason Mason Police Department | 656 2nd Street Mason X
Mason Wahama High 1 White Falcon Dr Mason X
Mason New Haven Elementary 135 Mill St New Haven X
Mason New Haven Fire 407 5th Street New Haven X
Department
Mason New Haven Police 218 5th Street New Haven X
Department
Mason New Haven Town Hall 218 5th Street New Haven X
Mason Flatrock Fire Department | 14480 Ripley Road Point Pleasant X
Mason Mason Count Sheriff's 525 Main Street Point Pleasant X
Department
Mason Mason County Career 281 Scenic Dr. Point Pleasant X
Center
Mason Mason County Courthouse | 200 6th Street Point Pleasant X
Mason Pleasant Valley Hospital 2520 Valley Drive Point Pleasant X
Mason Pleasant Valley Nursing 640 Sandhill Road Point Pleasant X
and Rehab
Mason Point Pleasant City 400 Viand Street Point Pleasant X
Building
Mason Point Pleasant Fire 2309 Jackson Ave Point Pleasant X
Department
Mason Point Pleasant 1 Walden Roush Way Point Pleasant X
Intermediate
Mason Point Pleasant Jr/Sr High | 280 Scenic Dr. Point Pleasant X
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Mason Point Pleasant Police 400 Viand Street Point Pleasant X
Department
Mason Point Pleasant Primary 2200 Lincoln Ave Point Pleasant X
Mason Roosevelt Elementary 7953 Ripley Rd Point Pleasant X
Mason Mason County EMS - 913 Emergency Drive Point Pleasant X
Point Pleasant
Mason AEP - River Division 2226 Tug Drive West Columbia X
Mason Lakin State Hospital 11522 Ohio River Road West Columbia X
Mason WV DOC -Lakin Womens | 11264 Ohio River Road West Columbia X
Prision
Mason WV State Police 11344 Ohio River Road West Columbia X
Mingo Baisden VFD Rte. 13 Baisden X
Mingo Dingess Grade School Main Branch 12 Pole Chapmanville X
Mingo City Hall 1 Riverside Dr. Delbarton X
Mingo Delbarton PD 1 Riverside Dr. Delbarton X
Mingo Delbarton VFD Co. Hwy 65/12 Delbarton X
Mingo Mingo Career & Tech Route 2 Box 52A Delbarton X
Center
Mingo Burch PK-6 177 Bulldog Blvd Delbarton X
Mingo Laurel Creek Co. Inc. 3/3 School House Hollow | Dingess X
Rd
Mingo Gilbert HS US 52 Gilbert X
Mingo City Hall 292 Main St. Gilbert X
Mingo Gilbert ES 132 US 52 Gilbert X
Mingo Gilbert PD 44 US 52 Gilbert X
Mingo Gilbert SP 41 Snowflake Lane Gilbert X
Mingo Gilbert VFD 175 3rd Ave Gilbert X
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Mingo Stafford EMS 4071 Venus St Gilbert X
Mingo Phoenix Coal Mac, Inc. 22 Mine Rd Holden X
Mingo City Hall US 52 Kermit X
Mingo Kermit K-8 25674 US 52 Kermit X
Mingo Kermit PD 101 Main Street Kermit X
Mingo Kermit VFD 3 Firehouse Ln Kermit X
Mingo Kermit Fire & Rescue HQ | 49 Main St Kermit X
Station
Mingo Rockhouse Creek Dev. Rte. 10 Man X
Corp.
Mingo City Hall 306 McCoy Alley Matewan X
Mingo MatewanPK-8 100 Chambers St Matewan X
Mingo Mingo Central High School | 1000 King Coal Highway | Matewan X
Mingo Beech Creek VFD 34 Hc 81 Meador X
Mingo Mingo Logan Coal 1000 Mingo Logan Ave Wharncliffe X
Company
Mingo Ben Creek VFD Right Fork Bens Creek Wharncliffe X
Road
Mingo City Hall 107 E 4th Ave Williamson X
Mingo Mingo BOE 110 Cinderella Rd Williamson X
Mingo Mingo SO 72 E 2nd Ave Williamson X
Mingo Mountaineer Hotel 31 E 2nd Ave Williamson X
Mingo Tug Valley HS 555 Panther Ave Williamson X
Mingo Williamson FD 104 E 4th Ave Williamson X
Mingo Williamson Memorial 859 Alderson St Williamson X
Hospital
Mingo Williamson PK-8 5 Parkway Dr Williamson X
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Mingo Williamson PD 108 E 4th Ave Williamson X
Mingo WV State Police 200 E 3rd Ave Williamson X
Mingo Lenore K-8 Pigeon Creek Williamson
Mingo Stat Ambulance Service Harvey St Williamson X
Wayne Beech fork State Park 5601 Long Branch Road Barboursville X
Wayne AEP Ceredo Peaker Walker Br Road Ceredo X
Station
Wayne American National Rubber | 626 Main St Ceredo X
Co.
Wayne Ceredo ES 700 B Street Ceredo X
Wayne Ceredo Flood Wall Main Street & Ohio River | Ceredo X
Wayne Ceredo Kenova Middle 500 High Street Ceredo X
School
Wayne Ceredo Liguid Dock Main St And River Ceredo X
Wayne Ceredo Manor 601 High Street Ceredo X
Wayne Ceredo PD 700 B Street Ceredo X
Wayne Ceredo Town Hall 699 B Street Ceredo X
Wayne Ceredo VFD/EMS 700 B Street Ceredo X
Wayne Ceredo Water Main Street Ceredo X
Wayne Ceredo-Kenova MS 500 High Street Ceredo X
Wayne Columbia Gas Ceredo 1664 Walker Br Road Ceredo X
Compressor Station
Wayne Columbia Gas Kenova 70 Big Sandy Road Ceredo X
Compressor Station
Wayne CSX Rail Yard Ceredo Ceredo Ceredo X
Wayne Federal Express Depot 1400 Airport Road Ceredo X
Wayne Huntington TriState Airport | 1449 Airport Road Ceredo X
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Wayne Kanawha River Terminals, | 1 Main St Ceredo X
Inc.
Wayne Kosmos Cement Cemex 100 Main Street Ceredo X
Wayne Mistras Testing 1200 Airport Road Ceredo X
Wayne Playmates Day Care 111 4Th St Ceredo X
Wayne ZD Ramsdell House 1108 B Street Ceredo X
Wayne Crum K-8 School 150 Crum Road Crum X
Wayne N&W Railroad Tunnels Crum Crum X
Wayne Crum PSD 414 Crum Road Crum
Wayne CabWaylingo Community | 1475 L fork Dunlow Dunlow X
Center Bypass Road
Wayne Cabwaylingo state Park 4279 Cabwaylingo Road Dunlow X
Wayne Dunlow Grade School 32800 WV 152 Dunlow X
Wayne Dunlow VFD/EMS Rte. 1 Box 41 Dunlow X
Wayne Argus Energy WV, LLC. Rural Rte. 1 Dunlow
Wayne East Lynn Dam 683 Overlook Trail Road East Lynn X
Wayne East Lynn ES 19549 East Lynn Road East Lynn X
Wayne EastLynn VFD 119123 East Lynn Road East Lynn X
Wayne Rockspring Development, | 1 Camp Creek Road East | East Lynn
Inc. Lynn
Wayne CSX Railroad Bridge Big Kenova Fort Gay X
Sandy
Wayne Fort Gay K-8 School 1 Viking Drive Fort Gay X
Wayne Fort Gay Sewer Plant 3408 Wayne Street Fort Gay
Wayne Fort Gay Town Hall 3407 Wayne Street Fort Gay
Wayne Fort Gay VFD Court Street Fort Gay X
Wayne Fort Gay Water Plant 3407 Wayne Street Fort Gay
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Wayne Fortgay Highway Bridge Fort Gay Fort Gay X
Wayne Wildcat Branch Fort Gay Fort Gay X
Petroglyphs
Wayne Tolsia HS 1 Rebel Drive Glenhayes X
Wayne Buffalo Middle School 298 Buffalo Creek Rd Huntington X
Wayne Buffalo Grade School 331 Buffalo CK Road Huntington X
Wayne Camden Park Recreation | 5000 Waverley Road Huntington X
Area
Wayne Camp Mad Anthony 2125 Spring Valley Dr. Huntington X
Wayne
Wayne Corbin park 810 Vernon St Huntington X
Wayne Heritage Farm and 3300 Harvey Road Huntington X
Museum
Wayne Huntington Flood wall 555 7th Ave Huntington X
Wayne Huntington Sanitary 5010 Sunset Dr. Huntington X
Treatment plant
Wayne Kellog ES 4415 Piedmont Rd Huntington X
Wayne Playmates Day Care 3609 Hughes St Huntington X
Wayne Playmates Day Care 33 Buffalo Creek Huntington X
Wayne Playmates Day Care 418 Bridge St Huntington X
Wayne Playmates Day Care 3606 Hughes St Huntington X
Wayne RPA Park 300 Spring Valley Dr. Huntington X
Wayne Spring Valley High School | 1 Timberwolf Drive Huntington X
Wayne Spring Valley PSD Sewer | 203 33rd Street Huntington X
Wayne Valley Health 2908 Auburn Road Huntington X
Wayne Veteran's Admin Hosp. 1340 Spring Valley Dr. Huntington X
Wayne Vinson Middle School 3851 Piedmont Rd Huntington X
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Wayne Wayne County 3609 Hughes St Huntington X
Commission Service Org,
Inc.
Wayne West Virginia American 40002 Ohio River Road Huntington X
Water
Wayne Kevova /Willart Chemical | 100 21 St Street Kenova X
Co
Wayne Kenova FD 1600 Pine Street Kenova X
Wayne 2/19 SFG Tristate Airport | 1 Booth Road Kenova X
Wayne Federal Express Depot 700 Walnut St Kenova X
Wayne | 64 Highway Bridge Big Kenova Kenova X
Sandy River
Wayne Joseph S. Miller House 748 Beech Street Kenova X
Wayne Kenova City Hall 1501 Pine Street Kenova X
Wayne Kenova ES 1600 Pine Street Kenova X
Wayne Kenova Floodwall 1631 Beech St Kenova X
Wayne Kenova PD 1501 Pine Street Kenova X
Wayne Kenova VFD 2 3985 RT 75 Kenova X
Wayne Kenova/Ceredo 300 9th Street Kenova X
Elementary
Wayne Marathon Petroleum 227 23 Street Kenova X
Kenova Tank Farm
Wayne Marathon Transportation | 23 Street and Ohio River | Kenova X
Kenova Ohio River Dock
Wayne Marathon Tri-State Tank | 23 Street and US 60 Kenova X
Farm
Wayne N&S Rail Yard Kenova Kenova Kenova
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Wayne N&W Ohio River Bridge Kenova Kenova X

Wayne Playmates Day Care 725 Chestnut St Kenova

Wayne Roxanna Booth manor 1315 Chestnut St Kenova

Wayne US RT 60 Highway Bridge | Kenova Kenova X

Wayne Beech Fork Dam 3900 Beech Fork Road Lavalette X

Wayne Lakeview Manor 5100 W US 152 Lavalette X

Wayne Lavalette PSD Water 5308 US 152 Lavalette X

Wayne Lavalette ES 1150 Beech fork Road Lavalette X

Wayne Lavalette PSD 5308 Rte. 152 Lavalette X

Wayne Lavalette VFD 4502 WV 152 Lavalette X

Wayne North Wayne PSD Sewer | 5308 US 152 Lavalette X

Wayne Playmates Day Care 5185 Rte. 152 Lavalette X

Wayne Aristech Chemical Corp. 200 Big Sandy Road Neal X

Wayne Ashland Chemical 100 Big Sandy Road Neal X

Wayne AXO Nobel Explosives 2625 US 52 Neal X

Wayne Kenova Peaker Station 2570 Rte. 52 Neal X

Wayne Kenova Water Plant US 152 Neal X

Wayne Marathon Butane & 150 Big Sandy River Rod | Neal X

Propane Cavern
Wayne Heartland Intermodal 401 Heartland Road Prichard X
Facility

Wayne Prichard DOH Garage Prichard Prichard X

Wayne Prichard ES Fire Department Road Prichard X

Wayne Prichard Grade School 519 Prichard Road Prichard X

Wayne Prichard Industrial Park Industrial Way Prichard X

Wayne Prichard Post Office 295 Prichard Road Prichard X

Wayne Prichard PSD Sewer 213 Gay Lane Prichard X
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Wayne Prichard VFD/EMS Fire Department Road Prichard X
Wayne Administrative Annex 2 4 Memorial St Wayne X
Wayne Administrative Annex 1 2 Memorial ST Wayne X
Wayne Bus Garage 1302 US Rte. 152 Wayne X
Wayne Charter House 1607 Mose Aasburry Rd Wayne X
Wayne County Courthouse 707 Hendricks St Wayne X
Wayne CSX Main Line Huntington | Wayne Wayne X
Sub
Wayne Genoa ES 21269 RT 152 Wayne X
Wayne Norfolk Southern Wayne Wayne X
Pocahontas Division
Wayne Valley Health 42 McGinnis Drive Wayne X
Wayne Walmart Inc. 100 McGuiness Dr. Wayne X
Wayne Wayne 911 1 Hendricks St Wayne X
Communications Center
Wayne Wayne Continuous Care & | 6999 RT 152 Wayne X
Rehab
Wayne Wayne County BOE 212 N Court St Wayne X
Wayne Wayne County 707 Hendricks St Wayne X
Commission
Wayne Wayne County DHHR 26452 East Lynn Road Wayne X
Wayne Wayne County ES 80 McGinnis Dr. Wayne X
Wayne Wayne County Health 217 Kenova Ave Wayne X
Department
Wayne Wayne County HS 100 Pioneer Road Wayne X
Wayne Wayne County MS 200 Pioneer Road Wayne X
Wayne Wayne County Sheriff 707 Hendricks ST Wayne X
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Wayne Wayne DOH Garage 326 3Rd St Wayne Wayne X
Wayne Wayne Grade School 80 McGinnis Drive Wayne
Wayne Wayne High School 1 Pioneer Drive Wayne
Wayne Wayne PD 305 Bluefield St Wayne X
Wayne Wayne Sewer Plant 308 Bluefield Wayne X
Wayne Wayne VFD 12345 WV 152 S Wayne X
Wayne Wayne Water Plant 305 Bluefield St Wayne X
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Development and Other Trends

[The plan should describe vulnerability in terms of] providing a general discussion
§201.6(c)(2)(ii)(C)  of land uses and development trends within the community so that mitigation
options can be considered in future land use decisions.

Historically, general development and hazard mitigation have co-existed, albeit as
separate efforts. When an area develops, though, its makeup changes, and some decisions
related to how the development unfolds may either increase or decrease risk and exposure. For
the 2023/2024 plan update, Region 2 Planning & Development Council (PDC) was more
intentional in noting the types of trends in the region, and in Section 2.3 below, the plan will
compare these trends with known risks and attempt to identify any items of note or opportunities
for furthering mitigation.

As noted above, the region’s population has generally declined since 1950, sometimes
precipitously over a decennial Census. The change was an increase of just under 25,000
residents between 1970 and 1980, the only decennial gain. The following line graph plots those

population trends.
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Mason and Wayne Counties is the only two in the region to have a higher 2020 population as
compared to 1950. This statistic is somewhat misleading, as, for example, Wayne County’s peak
population of 46,021 in 1980 reveals a significant decline to the 2020 figure of 38,982. Logan and
Mingo Counties have had substantial and steady decreases. Logan County’s population was
highest in 1950 (77,221), which has decreased by 58% to the 2020 population of 32,567. Mingo
County’s 1950 population of 47,304 decreased by 50% to the 2020 population of 23,568.

The PDC’s Comprehensive Economic Development Strategy 2020-2024 (CEDS) (Region
2 PDC, 2020, p. 22) also examined population changes. In a table presenting components of
population change between 2000 and 2018, the CEDS indicates that the overall population
decreased by 6% (or approximately 16,400 people). Domestic migration (i.e., out-migration)
contributed to a loss of an estimated 1,045 residents and migration contributed to the loss of
another estimated 962 residents. (This trend appeared in the 2018 version of this plan as well.)

Housing trends have generally mirrored population trends, with rates of new construction
fluctuating through the years. Development trends in the Kanawha Valley and along the 1-64 and
US Route 119 corridors has not mimicked that of other areas of the state (e.g., Morgantown in
the north central portion of the state or the Eastern Panhandle near Martinsburg). Consequently,
the housing stock is aging. As residents leave the area, the homes they leave behind may be left
empty if new owners choose not to develop the properties. Local leaders have been concerned
about vacant properties. Persons experiencing homelessness or struggling with substance abuse
may squat in those empty structures. If emergencies occur in them, responders may not be aware
there is an occupant (or occupants) inside, potentially leading to unnecessary injury or death. The

following maps, by county, show areas with residential land uses.
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Societally, the region has experienced the negative impacts of increased substance abuse
and addiction. The 2018 version of this plan included a profile for the “opioid crisis,” and while
further considering that hazard for this update, an extended range of partners recommended
broadening the coverage to more substances. The region’s communities are continuing to see
opiates, but that is alongside other drugs, methamphetamine, etc. The human impacts of
unnecessary and tragic deaths and the fractures experienced by families are undeniable and
worthy of attention (which is occurring); however, the substance use crisis has also impacted the
region’s economy. Employers continue to struggle to fill positions as applicants are either not
healthy enough for the work or repeatedly fail drug tests.

The region’s land use is varied. Generally, the areas that are prime for residential,
commercial, and industrial development are the areas that already see that type of land use. They
are the areas most accessible to transportation infrastructure (i.e., highways and rails as well as
air transport and waterways). In some cases, re-development of those areas may be the fiscally-
responsible way to invest in the region’s communities. The following map shows the land use of

the region.
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This is not to say that these areas are the only ones available for development. In Mason
County, the Nucor development just south of Point Pleasant along the Ohio River is a large
industrial project, and local (and regional) officials are anticipating ancillary development once
Nucor begins operations. The Huntington Area Development Council (HADCO) is an accredited
economic development organization working to attract new employers to Cabell and Wayne
Counties as well as help existing businesses expand their business. Through this mission,

HADCO identifies sites that could be targeted for development (as shown in the following image).
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All of the region’s counties are targeting commercial and economic development.
Geographic information system (GIS) mapping data from the West Virginia Development Office
(WVDO) lists 37 developable locations, including vacant land suitable for development,

industrial/business park areas, office spaces, and flex locations. The first of the following maps

82




Region 2 PDC Hazard Mitigation Plan
1.0 Introduction

shows those locations in the region. The second map, also using WVDO data, shows the industrial
sites and parks in the region. (Note: Some of these areas may overlap with the HADCO data
presented above.)
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Perhaps one of the most significant trends has to do with the climate changes that
communities are experiencing. “Climate change” is a divisive topic, and it has garnered
substantial political attention in recent years. However, changes to the climate, regardless of the
root cause, carry implications for risk and vulnerability to natural hazards is an important
distinction between weather and climate. Weather refers to the atmospheric conditions of a
geographical region over a short period, such as days or weeks. Climate, in contrast, refers to the
atmospheric conditions of a geographic area over long periods, such as years or even decades
(Keller & Devecchio, 2015, pp. 406-407). According to the U.S. Global Change Research
Program, there are weather and climate changes already observed in the United States.

e Since recordkeeping began in 1895, the average U.S. temperature has increased by 1.3°F
to 1.9°F, with most of the increase happening since 1970. Also, the first decade of the
2000s was the warmest on record.

e The average precipitation across the U.S. has increased since 1900, with some areas
experiencing higher than the national average and some lower. Heavy downpours are
increasing, especially over the last 30-50 years.

o Drought events have increased in the west. Changes in precipitation and runoff, combined
with changes in consumption and withdrawal, have reduced surface and groundwater
supplies in many areas.

e Some types of severe weather events have experienced changes. Heatwaves are more
frequent and intense, and cold waves have become less frequent and intense overall.

¢ The intensity, frequency, and duration of North Atlantic hurricanes have increased since
the early 1980s.

Climate change can have a significant impact on human health and the environment. The
changes mentioned above can affect the environment by leading to changes in land use,
ecosystems, infrastructure conditions, geography, and agricultural production. Extreme heat, poor
air quality, reduced food and water supply and quality, changes in infectious agents, and
population displacement can lead to public health concerns such as heat-related illnesses,
cardiopulmonary illnesses, food, water, and vector-borne diseases and have consequences on
mental health and stress (USGCRP, 2016).

The National Climate Assessment (NCA) defined climate trends for national U.S. regions
in 2017 (USGCRP, 2018). The major trends are:

e wildfires and heat waves on the west coast,
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e rising temperatures and increased severity and frequency of winter storms in the middle
of the country,

¢ more rain and flooding in the Midwest and northeastern parts of the country, and

e an increase in sea levels in the mid-Atlantic with a rise in hurricane activity in the

southeastern states.

The Intergovernmental Panel on Climate Change (IPCC) largely concurs with the above list
(IPCC, n.d.). In West Virginia, the trend will likely be an increase in extreme precipitation, as noted

in the graphic below.

Rising Temperatures

U.S. average temperature has increased by 1.3°F to

1.9°F since record keeping began in 1895, Warming

has been the greatest in North and West while some Extreme Precipitation

parts of the Southeast have experienced lite change.  Heavy downpours are increasing

e nationally, especially over the last three
Wlldﬁms
Wildfires im the West
start earlier in the spring, @
last later into the fall,
and bum more acreage.

to five decades, The largest increases
are in the Midwest and Northeast.

) Floods
Heat Waves ‘ Floods have been
Heat waves have become —_— increasing in parts of the
more frequent and intense, Midwest and Northeast.
especially in the West,
Hurricanes
Drought The intensity, frequency, and duration
Drought has increased in the We @\ of Morth Atlantic hurricanes, as well
Over the last decade, the Southwesl as the frequency of the strongest

has experienced the most persistent (category 4 and 5) hurricanes, have

droughts on record. all increased since the early 1980s.
Cold Waves and Winter Storms / \ Sea Level :
.. Cold waves have become less frequent and c Sea levels along the Mid-Atlantic
- T intense across the Nation. Winter storms have and parts of the Gulf Coast have
increased in frequency and intensity since the HSEI'I by about 8 inches overthe
’ 1950s and their tracks have shified northward. last half century.

A balanced assessment of climate change trends recognizes areas of emerging
scholarship alongside more thoroughly-researched data. For instance, many of the talking points
in the IPCC data are supported by scientific research, but it is important to understand that vast
numbers of studies are currently underway. As those studies conclude, new ones begin, and more
longitudinal approaches contribute to the knowledge-based, what informs our understanding
today may change, and perhaps significantly. Put more directly within the context of this hazard
mitigation plan, evidence linking temperature extremes with climate is stronger than the evidence

linking the rise in extreme precipitation, increased flooding, increased wildfires, etc. (C2ES, n.d.;
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Myhre et al., 2019; Rajkovich & Schwarz, 2022; Tabari, 2020). The evidence supporting the latter
is more emergent (i.e., resulting from more recently-initiated study) than the former.

Regional leaders recognize the nexus of the impacts from a changing climate with other
trends. For instance, despite reasonably consistent investment, the region’s infrastructure is aging
(with much of it at the end of its design life) and necessitates much higher investment (with the
Huntington Floodwall being a prime example). Will, for example, electricity grids withstand the
additional load brought about by increased air conditioner usage during extreme heat events?
Will storm systems and other flood control systems (like levees) hold if the amount of precipitation
increases? The Region 2 area, particularly in and around the City of Huntington, has generally
embraced green infrastructure practices, though local leaders admit there is far more progress to
make before these ideas are commonplace (and implemented at scale). With the slow uptake of
low-impact development, will traditional construction practices withstand more intense future
incidents or, worse yet, contribute to their impacts?

Additionally, communities may experience climate-related impacts that are very different
from weather-related risks. There is a growing body of research examining whether climate
migration will strain communities in various parts of the United States. For instance, sea level rise
is an oft-noted impact of climate change, and one that will necessitate a series of very visible
adaptations. People may move away from coasts or migrate to other areas besides coastal
communities. Former Rust Belt communities along the Great Lakes, for example, may be a
destination for the climate migrants because they have established infrastructures, and they are
in areas that are relatively climate stable (as compared to coastal communities) (Hakala, 2022;
Van Berkel, Kalafatis, Gibbons, Naud, & Lemos, 2022). Though not “Great Lakes communities,”
areas in West Virginia are perhaps perceived as more climate stable than coastal communities,
accessible via a variety of transportation means, etc. Communities may be faced with re-
envisioning development decisions that have, for decades, focused on slowing out-migration
toward a rapid escalation of growth to handle in-migration of individuals seeking relief from

climate-related impacts?.

! Local leaders should recognize that this is an area of emerging scholarship. It appears here as a trend worth
monitoring.
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1.0 INTRODUCTION
1.3 Capabilities

§201.6(b)(3) Reweyv apd mcorporatlon, if appropriate, of existing plans, studies, reports, and
technical information.

[This plan shall include a] process by which local governments incorporate the

§201.6(c)(4)(ii) requirements of the mitigation plan into other planning mechanisms such as

comprehensive or capital improvement plans, when appropriate.

This section discusses the capabilities present within the region that can support risk
reduction. The counties and the municipalities within the region have many resources to
implement mitigation activities, including complementary plans, development ordinances,
available state and federal funding sources, and various materials to support educational
outreach. These resources facilitate community resilience by supporting actions before, during,
and after hazard occurrences.

This section adds to data collected during the 2017-2018 mitigation plan update.
Specifically, it seeks to expand discussions of what capabilities are available at municipal levels
as well as better describe how the available capabilities support hazard mitigation. Perhaps most
significantly, this section represents the first effort in the region to outline the complementarity of
planning efforts heretofore considered separate (e.g., comprehensive planning and hazard
mitigation). In doing so, this section identifies opportunities to strengthen the mitigation-adjacent
elements of those capabilities. It is important to understand that these opportunities for
improvement are data-supported measures, but in that, they are devoid of the context of the local
community. Local leaders should consider these measures, to include whether they apply (or not)
to their communities, or if they might apply, what changes would be appropriate to maximize their

benefit for regional communities.

Capability Assessment Findings

This section presents the findings of the capability assessment; the table below
summarizes the capabilities by county and municipality. Data sources for the summary included

the self-assessment survey responses as well as web-based searches for existing ordinances.
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JURISDICTIONAL CAPABILITIES (SUMMARY)

g | 3 8
C% .g & 8 @
2.9 IS > e 3
s E S S 28 a
S § S Q. = == 3
S o S [T = S = <<
Jurisdiction oe oo < Q N O «
Cabell County Yes Yes Yes Yes! No No
Barboursville, Village of Yes Yes Yes Yes' Yes No?
Huntington, City of Yes Yes Yes Yes' Yes Yes
Milton, City of Yes No Yes Yes' No No
Lincoln County Yes Yes Yes Yes' No No
Hamlin, Town of Yes No Yes Yes' No No
West Hamlin, Town of Yes No Yes Yes' No No
Logan County Yes Yes Yes Yes' No No
Chapmanville, Town of Yes No Yes Yes' UNK No
Logan, City of Yes Yes Yes Yes' Yes No
Man, Town of Yes No Yes Yes! No No
Mitchell Heights, Town of Yes No Yes Yes' No No
West Logan, Town of Yes No Yes Yes! No No
Mason County Yes Yes Yes Yes' UNK No
Hartford, Town of Yes No Yes Yes' UNK No
Leon, Town of Yes No Yes Yes! No No
Mason, Town of Yes No Yes Yes! No No
New Haven, Town of Yes No Yes Yes' UNK No
Point Pleasant, City of Yes No Yes Yes! Yes No
Mingo County Yes Yes Yes Yes' No No
Delbarton, Town of Yes No Yes Yes' UNK No
Gilbert, Town of Yes No Yes Yes' UNK No
Kermit, Town of Yes Yes? Yes Yes! Yes? No
Matewan, Town of Yes No Yes Yes' UNK No
Williamson, City of Yes Yes Yes Yes' Yes No
Wayne County Yes Yes Yes Yes' No No
Ceredo, Town of Yes No Yes Yes' Yes No
Fort Gay, Town of Yes No Yes Yes' UNK No
Kenova, City of Yes No Yes Yes' UNK No
Wayne, Town of Yes No Yes Yes' Yes No

L All jurisdictions may utilize the statewide building code (W. Va. Code §15A-11-5), though enforcement varies
widely across the region.

2 No, though the village’s planning and zoning ordinance discusses mobile homes

3 In progress as of September 2023 (per Mingo Messenger).
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Planning and Regulatory Capability
Designated planning commissions serve the region’s participating jurisdictions. These
commissions support general community planning within their designated jurisdictions.
Miscellaneous powers and duties include (but may not be limited to) the following.
e Promote planning
e Enter on any land and make examinations and surveys
e Accept and use gifts and public or private grants for the performance of the commission’s
functions (i.e., planning activities)
¢ Enact, adopt, amend, and execute a comprehensive plan
e Adopt zoning regulations to control street congestion; promote health, public safety, and
general welfare; provide adequate light and air; promote the conservation of natural
resources; prevent environmental pollution; properly manage growth and development;
and promote or facilitate adequate transportation, water, sewerage, schools, recreation,
parks, and other public facilities
o Recommend subdivision regulations to the legislative body

e Support the preservation of historic structures

Though these commissions do not directly coordinate hazard mitigation planning, their
responsibilities for coordinating community-level planning make them valuable resources for
creating actionable mitigation strategies.

The Region 2 Planning & Development Council (PDC) is a planning and regulatory
resource for the 30 member governments in the region. PDC staff has expertise in not only the
compilation of plans, but also in data collection and analysis, geographic information system (GIS)
mapping, and data presentation. This expertise is particularly valuable for small jurisdictions

whose local government staffing may be part-time or volunteer.

COMPREHENSIVE PLANS

Comprehensive plans promote sound land use and regional cooperation among local
governments to address planning issues. These plans serve as the official policy guide for
influencing the location, type, and extent of future development by establishing the fundamental
decision-making and review processes on zoning matters, subdivision and land development,
land uses, public facilities, and housing needs over time.

Lincoln County’s plan is a traditional comprehensive plan that addresses population,

housing, infrastructure, economic growth and land use, transportation, and community
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development (LCDA, 2017). As such, many of the more known ways to integrate this effort with
the risk reduction conversation apply. The plan contains a series of implementation strategies,
though it does not appear that the Lincoln County Office of Emergency Management was involved
in the process, which may limit consideration of how the hazards that could impact the county
might affect the strategies.

Logan County’s plan (Logan County EDA, 2022) focuses on economic development, but
it includes strategic initiatives aimed at improving public health and tackling very low food security.
These novel approaches position Logan County well for convening a collaborative approach to
address these items as social vulnerability variables exacerbated by hazards like
epidemic/pandemic, flooding, severe summer storms, and severe winter storms. Mason County
has a current “economic development strategic plan” (Mason County EDA, 2021), and that
document discusses the location of future development extensively. It also addresses the
preparation of a suitable workforce. Interestingly, having the resilient space available for housing
development may be key to effectively managing the growth associated with economic
development.

Mingo County’s plan is very similar to Logan County’s (in terms of formatting). It contains
a table (Mingo County Redevelopment Authority, 2022, pp. 15-18) with strengths and
corresponding challenges. The challenges section can serve as a framework from which Mingo
County and its county and municipal leaders examine the hazards that impact the community.
For example, how might a hazard like flooding or severe summer weather affect the poor health
outcomes noted as challenges? Conducting this type of examination may lead to the future
formation is interesting and novel risk reduction strategies.

The Wayne County Family Resource Network (FRN) and Wayne County Commission led
Wayne County’s economic development analysis and strategic planning project (2009). The FRN
in a coordinating role ensures that the county’s (and its communities’) human needs will be
included. Examining the recommended goals for the project, these human needs feature with a
focus on improving health and building social capital. The social capital goal offers a prime
opportunity for alignment with risk reduction. Research suggests that communities higher in social
capital tend to recovery more quickly, and in some cases, a heightened sense of place can prompt
community decisions aimed at community preservation (Dinger, Conger, & Bustamante, 2012;
Nigg, 1995; Rumbach, Makarewicz, & Nemeth, 2016). Thus, this goal provides an interesting
opportunity to study the connection between said preservation and how it can be achieved

through mitigating known destructive hazards.
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Both Huntington (City of Huntington, 2013) and Logan (City of Logan, 2022) have excellent

municipal-level comprehensive plans. The documents are detailed with a range of accessible and

useful information. At a municipal level, local leaders might be better able to address risks

stemming from site-specific hazards like flooding and, in some cases, landslides or land

subsidence. During future updates, inviting emergency managers and responders into the

process could shed some light on those issues. Additionally, the City of Huntington has conducted

extensive planning efforts in addition to its comprehensive plan. These include deep-dives into
stormwater management (KYOVA, 2017) and overall resilience (USEPA, 2018; USEPA, 2019).

These documents are not part of the city’s comprehensive plan, per se, but they demonstrate an

awareness of how the city’s future development must consider and address known hazard risks.

OPPORTUNITIES FOR EXPANDING AND IMPROVING REGIONAL CAPABILITIES: COMPREHENSIVE PLANS

in Progress)

Capability in
Jurisdictions Place Considerations for Expansion or Improvement
Cabell County Date Ensure regular updates (e.g., every five years); add a chapter addressing risk/exposure
Unavailable | reduction
Barboursville Date Ensure regular updates (e.g., every five years); add a chapter addressing risk/exposure
Unavailable | reduction
Huntington | 2013 (Update | Update the plan every five years (an update was in process at the time of the 2023/2024

mitigation plan update); invite emergency management and emergency response
personnel to participate in future updates (for the purpose of considering how hazards
might impact development goals and to identify ways for development projects to lessen
(or not further contribute to) risks in various areas

Lincoln County 2017 Update the plan every five years; invite emergency management representatives to
participate in the process
Logan County 2022 Include the ways that hazards may impact the community as complicating variables for
food security and public health challenges
Logan 2022 Invite emergency management and emergency response personnel to participate in future
updates (for the purpose of considering how hazards might impact development goals and
to identify ways for development projects to lessen (or not further contribute to) risks in
various areas
Mason County 2021 When discussing the improved readiness of development sites, include features meant to
buffer against losses from known hazards in those areas
Mingo County 2022 Consider uniformly discussing how (a) the hazards in this plan add to the challenges noted
on pp. 15-18, and (b) talk about how addressing those challenges may position the
county’s residents for greater resilience
Kermit | In Progress | Ensure participation by emergency managers and responders serving the area
Williamson Date Consider how the hazards that could impact the community might add wrinkles for the
Unavailable | projects listed by the city’s Redevelopment Authority
Wayne County 2009 Includes an excellent list of recommended goals; ensure these goals include resilience,

and expand the discussion on “additional social capital” to include mitigation,
preparedness, and recovery (as data shows communities high in social capital tend to
recovery more quickly and completely)
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OPPORTUNITIES FOR EXPANDING AND IMPROVING REGIONAL CAPABILITIES: COMPREHENSIVE PLANS

Jurisdictions Place Considerations for Expansion or Improvement

All Other Participating Either compile a comprehensive plan or consider partnering with the county or other
Jurisdictions (not otherwise jurisdiction in the creation of a plan; ensure the plan includes a chapter on resilience and

risk/exposure reduction for common hazards

BUILDING CODES

Building codes regulate construction standards for new construction and substantially
renovated buildings. Communities can adopt standards that require resistant or resilient building
design practices to address common hazard impacts. Common standards include the 2018
International Property Maintenance Code, the 2018 International Residential Code (IRC), the
2015 International Energy Conservation Code (IECC), the 2020 National Electrical Code and the
2018 International Mechanical Code. These codes contain wind and snow loading requirements
for new structures. All participating jurisdictions have access to the statewide building code (and
may adopt it as a whole or in sections).

OPPORTUNITIES FOR EXPANDING AND IMPROVING REGIONAL CAPABILITIES: BUILDING CODES

Capability in
Jurisdictions Place Considerations for Expansion or Improvement
All Participating Yes For those that rely exclusively on the state building code, consider creating and adopting a
Jurisdictions locally-specific building code.

For those with locally-specific measures, regularly review opportunities to address high-
potential impact hazards.

ZONING ORDINANCES

Zoning ordinances allow local communities to regulate the use of land to protect the
interests and safety of the general public. Zoning ordinances can address unigue conditions or
concerns within a given community. They may be used to create buffers between structures and
high-risk areas, limit the type or density of development, or require land development to consider

specific hazard vulnerabilities. Eight jurisdictions in the region have zoning regulations.

OPPORTUNITIES FOR EXPANDING AND IMPROVING REGIONAL CAPABILITIES: ZONING ORDINANCES

Capability in
Jurisdictions Place Considerations for Expansion or Improvement
Cabell County No Consider the creation of generalized zoning measures
Barboursville Yes Consider designated known hazard risk areas as restricted areas (similar to floodplain
management designations)
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OPPORTUNITIES FOR EXPANDING AND IMPROVING REGIONAL CAPABILITIES: ZONING ORDINANCES

Capability in
Jurisdictions Place Considerations for Expansion or Improvement
Huntington Yes Consider creating and adopting a locally-specific zoning ordinance that designates known
hazard risk areas as restricted areas
Milton No Consider the creation of generalized zoning measures
Lincoln County No Consider the creation of generalized zoning measures
Hamlin No Consider the creation of generalized zoning measures
West Hamlin No Consider the creation of generalized zoning measures
Logan County No Consider the creation of generalized zoning measures
Chapmanville Unknown Consider the creation of generalized zoning measures
Logan Yes Consider designated known hazard risk areas as restricted areas (similar to floodplain
management designations)
Man No Consider the creation of generalized zoning measures
Mitchell Heights No Consider the creation of generalized zoning measures
West Logan No Consider the creation of generalized zoning measures
Mason County Unknown Consider the creation of generalized zoning measures
Hartford Unknown Consider the creation of generalized zoning measures
Leon No Consider the creation of generalized zoning measures
Mason No Consider the creation of generalized zoning measures
New Haven Unknown Consider the creation of generalized zoning measures
Point Pleasant Yes Consider designated known hazard risk areas as restricted areas (similar to floodplain
management designations)
Mingo County No Consider the creation of generalized zoning measures
Delbarton Unknown Consider the creation of generalized zoning measures
Gilbert Unknown Consider the creation of generalized zoning measures
Kermit Yes Consider designated known hazard risk areas as restricted areas (similar to floodplain
management designations)
Matewan Unknown Consider the creation of generalized zoning measures
Williamson Yes Consider creating and adopting a locally-specific zoning ordinance that designates known
hazard risk areas as restricted areas
Wayne County No Consider the creation of generalized zoning measures
Ceredo Yes Consider designated known hazard risk areas as restricted areas (similar to floodplain
management designations)
Fort Gay Unknown Consider the creation of generalized zoning measures
Kenova Unknown Consider the creation of generalized zoning measures
Wayne Yes Consider designated known hazard risk areas as restricted areas (similar to floodplain
management designations)
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Special Note: Building and Zoning Codes

The PDC’s steering committee discussed the ability of many of the region’s municipalities to
enforce building and zoning codes. Personnel and staffing constraints often mean that enforcement is
minimal despite the presence of a thorough and well-meaning ordinance on the books. To strengthen
enforcement capabilities, steering committee members discussed the potential feasibility of an operating

agreement between jurisdictions that may allow for personnel to support one another, particularly in the

aftermath of a significant incident.

SUBDIVISION AND LAND USE ORDINANCES

Subdivision and land development ordinances (SALDOSs) regulate the development of
housing, commercial, industrial, or other uses, including associated public infrastructure, as
communities and developers subdivide land into buildable lots. Within these ordinances,
guidelines on how to divide the land, the placement and size of roads, and the location of
infrastructure can reduce exposure of development to hazard events. SALDOs are easily the most
limited capability, though Huntington has land use regulations in place and Barboursville’s zoning
ordinance addresses mobile homes. Jurisdictions currently without a SALDO may consider
accomplishing similar aims through a revised building or zoning code.

NATIONAL FLOOD INSURANCE PROGRAM (NFIP) PARTICIPATION & FLOODPLAIN
MANAGEMENT ORDINANCES

The NFIP is a FEMA-managed program designed to provide flood insurance to property
owners, renters, and businesses. The program intends to help those property owners recover
more quickly following a flood event. The NFIP, though, is not just an insurance program. Program
representatives work with communities to adopt and enforce floodplain management regulations
to lessen the exposure to damages in flood-prone areas. All of the jurisdictions in the region
participate in the NFIP. The first table below identifies the current map date for the jurisdictions in

the region; the second table outlines NFIP policies in force throughout Region 2.
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CURRENT EFFECTIVE MAP DATE (PER NFIP PARTICIPATION)

Jurisdiction Date Jurisdiction Date
Cabell County 02/19/2014 Leon, Town of 12/03/2013
Barboursville, Village of 02/19/2014 Mason, Town of 12/03/2013
Huntington, City of 02/19/2014 New Haven, Town of 12/03/2013
Milton, City of 06/16/2005 Point Pleasant, City of 12/03/2013
Lincoln County 10/16/2013 Mingo County 08/17/2016
Hamlin, Town of 10/16/2013 Delbarton, Town of 10/02/2012
West Hamlin, Town of 10/16/2013 Gilbert, Town of 10/02/2012
Logan County 02/06/2008 Kermit, Town of 08/17/2016
Chapmanville, Town of 02/06/2008 Matewan, Town of 08/17/2016
Logan, City of 02/06/2008 Williamson, City of 08/17/2016
Man, Town of 02/06/2008 Wayne County 09/02/2016
Mitchell Heights, Town of 02/06/2008 Ceredo, Town of 09/02/2016
West Logan, Town of 02/06/2008 Fort Gay, Town of 09/02/2016
Mason County 12/03/2013 Kenova, City of 09/02/2016
Hartford, Town of 12/03/2013 Wayne, Town of 01/02/2013

NFIP POLICIES IN FORCE, REGION 2 PDC PARTICIPATING JURISDICTIONS

Total Written Premium

Community Name (Number) Policies in Force Total Coverage + FPF
Cabell County 192 $36,538,000 $222,960
Barboursville, Village of 16 $3,765,000 $16,553
Huntington, City of 152 $29,885,000 $181,868
Milton, City of 59 $9,767,000 $88,619
Lincoln County 107 $17,750,000 $117,561
Hamlin, Town of 17 $3,181,000 $32,603
West Hamlin, Town of 1 $40,000 $893
Logan County 354 $49,492,000 $456,160
Chapmanville, Town of 5 $1,001,000 $7,396
Logan, City of 7 $2,503,000 $29,019
Man, Town of 14 $1,647,000 $23,065
Mitchell Heights, Town of 8 $2,107,000 $6,546
West Logan, Town of 1 $126,000 $543
Mason County 64 $10,688,000 $71,901
Hartford, Town of 20 $2,210,000 $13,544
Henderson, Town of 6 $216,000 $9,334
Leon, Town of 1 $ 292,000 $1,082
Mason, Town of 8 $763,000 $5,529
New Haven, Town of 11 $1,901,000 $8,031
Point Pleasant, City of 6 $1,590,000 $9,068
Mingo County 259 $41,616,000 $256,207
Delbarton, Town of 17 $3,178,000 $25,998
Gilbert, Town of 10 $2,489,000 $9,329
Kermit, Town of 18 $4,016,000 $21,078
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NFIP POLICIES IN FORCE, REGION 2 PDC PARTICIPATING JURISDICTIONS

Total Written Premium

Community Name (Number) Policies in Force Total Coverage + FPF
Matewan, Town of 9 $1,491,000 $6,178
Williamson, City of 25 $7,459,000 $33,266
Wayne County 136 $20,086,000 $172,859
Ceredo, Town of 7 $1,708,000 $6,101
Fort Gay, Town of 3 $322,000 $1,957
Huntington, City of 25 $2,788,000 $23,091
Kenova, City of 9 $2,366,000 $15,707
Wayne, Town of 18 $2,893,000 $31,061

When structures experience more than one flooding event, they can become “repetitive
loss” or “severe repetitive loss” properties. The Flood Mitigation Assistance (FMA) grant and the
NFIP define repetitive loss and severe repetitive loss slightly differently. The table below outlines

both definitions.

REPETITIVE LOSS AND SEVERE REPETITIVE LOSS DEFINITIONS

Program Repetitive Loss Severe Repetitive Loss
Flood Mitigation | A repetitive loss (RL) property is a (a) Is covered under a contract for flood insurance
Assistance structure covered by a contract for flood | made available under the NFIP; and
(FMA) Grant insurance made available under the (b) Has incurred flood-related damage

NFIP that: i. For which 4 or more separate claims

Has incurred flood-related damage on 2 payments (including building and contents)
occasions, in which the cost of the have been made under flood insurance
repair, on average, equaled or coverage with the amount of each such claim
exceeded 25% of the market value at exceeding $5,000, and with the cumulative
the time of each such flood event; amount of such claim’s payments exceeding
At the time of the second incidence of $20,000, or

flood-related damage, the contract for ii. Forwhich at least 2 separate claims

flood insurance contains increased cost payments (including only building) have been
of compliance coverage. made under such coverage, with the
cumulative amount of such claims exceeding
the market value of the insured structure.
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REPETITIVE LOSS AND SEVERE REPETITIVE LOSS DEFINITIONS

Program Repetitive Loss Severe Repetitive Loss
National Flood A repetitive loss (RL) property is any A single-family property (consisting of one to four
Insurance insurable building for which two or more | residences) that is covered under flood insurance
Program (NFIP) | claims of more than $1,000 were paid by the NFIP and has incurred flood-related

by the National Flood Insurance
Program (NFIP) within any rolling ten-
year period since 1978.

damage for which four or more separate claims
payments have been paid under flood insurance
coverage, with the amount of each claim payment

exceeding $5,000 and with the cumulative amount
of such claims payments exceeding $20,000; or
for which at least two separate claims payments
have been made with the cumulative amount of
such claims exceeding the reported value of the

property.

There are 1,552 repetitive loss properties in Region 2. The table below* shows the

repetitive loss by county and municipality.

REPETITIVE LOSS RECORD, REGION 2

Sum of Sum of
Max of Sum of Cumulative Cumulative
Community Total Building Contents
Jurisdiction Number Losses Payments Payments Sum of Total Paid
Cabell County 540019 251 $3,828,087.05 | $761,011.11 $4,589,098.16
Cabell Co. (Unincorporated) 540016 95 $1,317,19546 | $346,575.51 $1,663,770.97
Business, Nonresidential 540016 14 $284,983.52 $61,322.18 $346,305.70
Other, Nonresidential 540016 2 $53,563.91 $19,261.53 $72,825.44
Single Family 540016 79 $978,648.03 $265,991.80 $1,244,639.83
Huntington, City of 540018 83 $1,048,884.89 | $134,758.93 $1,183,643.82
Other, Nonresidential 540018 2 $4,718.15 $0.00 $4,718.15
Single Family 540018 81 $1,044,166.74 | $134,758.93 $1,178,925.67
Milton, City of 540019 73 $1,462,006.70 | $279,676.67 $1,741,683.37
Business, Nonresidential 540019 14 $776,892.77 $137,451.17 $914,343.94
Other, Nonresidential 540019 4 $74,050.97 $12,833.46 $86,884.43
Single Family 540019 55 $611,062.96 $129,392.04 $740,455.00
Lincoln County 545536 118 $2,006,665.89 | $824,304.16 $2,830,970.05
Lincoln Co. (Unincorporated) 540088 109 $1,979,277.02 | $815,524.06 $2,794,801.08
2-4 Family 540088 13 $321,133.67 $0.00 $321,133.67
Other, Nonresidential 540088 21 $800,090.75 $607,678.66 $1,407,769.41
Single Family 540088 75 $858,052.60 $207,845.40 $1,065,898.00
Hamlin, Town of 540089 6 $13,766.00 $7,951.77 $21,717.77

4 Planners derived this table from a PIVOT table provided to the West Virginia Emergency Management Division
by FEMA Region Ill. In the source data, there were several jurisdictions tracked under the incorrect county.
Planners reconciled that data for the presentation in this plan. As such, the figures may appear different than the

source export.
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REPETITIVE LOSS RECORD, REGION 2

Sum of Sum of
Max of Sum of Cumulative Cumulative
Community Total Building Contents
Jurisdiction Number Losses Payments Payments Sum of Total Paid
Single Family 540089 6 $13,766.00 $7,951.77 $21,717.77
West Hamlin, Town of 540090 3 $13,622.87 $828.33 $14,451.20
Single Family 540090 3 $13,622.87 $828.33 $14,451.20
Logan County 545539 770 $8,152,469.22 | $9,210,323.45 $17,362,792.67
Logan Co. (Unincorporated) 545536 754 $8,058,121.63 | $9,181,689.84 $17,239,811.47
2-4 Family 545536 14 $66,274.54 $70,398.24 $136,672.78
Business, Nonresidential 545536 26 $622,247.45 $498,670.41 $1,120,917.86
Other Resid 545536 11 $120,229.55 $7,739.26 $127,968.81
Other, Nonresidential 545536 360 $4,121,271.30 | $7,490,953.16 $11,612,224.46
Single Family 545536 341 $3,122,282.68 | $1,113,928.77 $4,236,211.45
Unknown 545536 2 $5,816.11 $0.00 $5,816.11
Chapmanville, Town of 540092 4 $47,840.35 $0.00 $47,840.35
Other, Nonresidential 540092 2 $33,574.76 $0.00 $33,574.76
Single Family 540092 2 $14,265.59 $0.00 $14,265.59
Logan, City of 545535 6 $38,947.40 $16,598.94 $55,546.34
Other, Nonresidential 545535 2 $15,541.28 $14,196.64 $29,737.92
Single Family 545535 4 $23,406.12 $2,402.30 $25,808.42
Man, Town of 545537 2 $0.00 $4,468.26 $4,468.26
Single Family 545537 2 $0.00 $4,468.26 $4,468.26
West Logan, Town of 545539 4 $7,559.84 $7,566.41 $15,126.25
Other, Nonresidential 545539 2 $4,172.50 $0.00 $4,172.50
Single Family 545539 2 $3,387.34 $7,566.41 $10,953.75
Mason County 540251 54 $829,520.30 $197,299.90 $1,026,820.20
Mason Co. (Unincorporated) 540112 35 $665,283.22 $151,053.29 $816,336.51
2-4 Family 540112 10 $113,440.08 $0.00 $113,440.08
Business, Nonresidential 540112 13 $490,035.85 $133,157.21 $623,193.06
Other, Nonresidential 540112 4 $6,871.70 $3,789.73 $10,661.43
Single Family 540112 8 $54,935.59 $14,106.35 $69,041.94
Henderson, Town of 540251 5 $17,727.19 $14,200.00 $31,927.19
Other, Nonresidential 540251 2 $5,383.06 $13,000.00 $18,383.06
Single Family 540251 3 $12,344.13 $1,200.00 $13,544.13
New Haven, Town of 540249 5 $66,661.58 $12,326.98 $78,988.56
Single Family 540249 5 $66,661.58 $12,326.98 $78,988.56
Point Pleasant, City of 540250 9 $79,848.31 $19,719.63 $99,567.94
Business, Nonresidential 540250 2 $50,140.42 $13,300.00 $63,440.42
Single Family 540250 7 $29,707.89 $6,419.63 $36,127.52
Mingo County 545538 244 $4,665,758.27 | $2,203,663.85 $6,869,422.12
Mingo Co. (Unincorporated) 540133 154 $2,320,088.30 | $795,744.21 $3,115,832.51
2-4 Family 540133 3 $47,710.92 $22,917.90 $70,628.82
Other, Nonresidential 540133 15 $890,056.30 $287,475.47 $1,177,531.77

5 The Town of Henderson dissolved as an incorporated municipality between the 2018 and 2023/2024 plan updates.
It appears here because of the way the data appears in the FEMA records.
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REPETITIVE LOSS RECORD, REGION 2

Grand Totals

Sum of Sum of
Max of Sum of Cumulative Cumulative
Community Total Building Contents
Jurisdiction Number Losses Payments Payments Sum of Total Paid
Single Family 540133 136 $1,382,321.08 | $485,350.84 $1,867,671.92
Delbarton, Town of 540134 6 $27,787.77 $13,419.05 $41,206.82
Single Family 540134 6 $27,787.77 $13,419.05 $41,206.82
Gilbert, Town of 540135 15 $751,898.26 $188,079.91 $939,978.17
Other, Nonresidential 540135 13 $609,426.64 $130,956.08 $740,382.72
Single Family 540135 2 $142,471.62 $57,123.83 $199,595.45
Kermit, Town of 540136 4 $41,375.24 $12,951.46 $54,326.70
Single Family 540136 4 $41,375.24 $12,951.46 $54,326.70
Matewan, Town of 545538 27 $556,888.79 $344,371.41 $901,260.20
Other, Nonresidential 545538 17 $326,703.32 $244 ,105.88 $570,809.20
Single Family 545538 10 $230,185.47 $100,265.53 $330,451.00
Williamson, Town of 540138 38 $967,719.91 $849,097.81 $1,816,817.72
2-4 Family 540138 4 $34,058.55 $0.00 $34,058.55
Other Resid 540138 2 $327,417.11 $2,105.87 $329,522.98
Other, Nonresidential 540138 20 $436,057.76 $784,736.90 $1,220,794.66
Single Family 540138 12 $170,186.49 $62,255.04 $232,441.53
Wayne County 540282 115 $1,261,310.40 | $449,462.66 $1,710,773.06
Wayne Co. (Unincorporated) 540200 90 $923,128.55 $289,421.16 $1,212,549.71
Business, Nonresidential 540200 3 $63,531.03 $0.00 $63,531.03
Single Family 540200 87 $859,597.52 $289,421.16 $1,149,018.68
Ceredo, Town of 540232 3 $18,798.15 $18,594.52 $37,392.67
Single Family 540232 3 $18,798.15 $18,594.52 $37,392.67
Fort Gay, Town of 540202 5 $135,444.64 $30,000.00 $165,444.64
Single Family 540202 5 $135,444.64 $30,000.00 $165,444.64
Huntington, City of 540018 15 $126,339.06 $1,015.94 $127,355.00
Single Family 540018 15 $126,339.06 $1,015.94 $127,355.00
Wayne, Town of 540231 2 $57,600.00 $110,431.04 $168,031.04
Other, Nonresidential 540231 2 $57,600.00 $110,431.04 $168,031.04

1,552

$20,743,811.13  $13,646,065.13

$34,389,876.26

Through the administration of floodplain ordinances, jurisdictions can ensure that all new

construction or substantial improvements to existing structures located in the floodplain are flood-

proofed, dry-proofed, or built above anticipated flood elevations. Floodplain ordinances may also

prohibit development in certain areas. The NFIP establishes minimum ordinance requirements

that must be met for that community to participate in the program. However, a community is

permitted and (in fact) encouraged to adopt standards that exceed NFIP requirements. The

following images provide selected samples of how jurisdictions in Region 2 make their floodplain

ordinances available online.
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Cabell County
When searching for Cabell County’s ordinance, a Google search takes a resident directly to the

county’s ordinance.
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Huntington (https://www.cityofhuntington.com/city-government/city-departments/planning-zoning/floodplain/)

Huntington’s floodplain management webpage includes links to community plans, the floodplain

ordinance, the West Virginia Flood Tool, and the city’s floodplain development permit application.

Floodplain Management ‘ . / ‘ CONTACT US

Plan2025 Comprehensive Plan

Floodplain Management
800 5th Ave

Floodplain Management In 1937 Huntington was devastated by severe flooding. The Ohio River Room 2
Paul Ambrose Trail for Health reached a depth of nearly 70 feet in the Huntington area, which was more Huntington, WY 27501

than 19 feet above the official flood stage. The massive flood provoked the

@ U.S. Army Corp of Engineers to T he
flood wall has done wonders in preventing massive flooding from the Ohio. | o 0

HENTRLZATION EE S River, but areas around local tributaries are still prone to flooding

a The Guyandotte River and Big Sandy River both empty into the Ohio River,
and subsequen

two smaller rivers prompting local tributaries to also flood. Today,

Monday - Friday

y, when the Ohio River begins to rise, backup occurs on the
8:00am - 4

DOCUMENT CENTER

Huntington’s floodplain primarily consist of the areas surrounding Four-Pole Closed during lunch hour
[ S— Creek and Krouts Creek. Approximately 400 properties are located within a

designated floodplain.

ditional regulations for any development that

The City of Huntington has

takes place in the floodplain. Development in a flood prone area requires a

Floodplain Permit. An Elevation Certificate to be conducted by a cer

surveyor is also required for all devel

pment that takes place. WV Flood

Tool can be used to determine if a property is in the designated floodplain.
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Logan County
Logan County’s Code Enforcement Division website makes both contact information and the

county’s ordinance quickly available.

- ——

LOGAN COUNTY COMMISSION CODE ENFORCEMENT DIVISION

Home FAQ Weather ~  Code Enforcement ~  Floodplain Management ~  Solid Waste Authority ~  CONTACT US

Logan County Floodplain Ordinance

Logan County Floodplain Ordinance

RECENT POSTS

« Blog Post Title

CONTACT US

RECENT COMMENTS
Email
rperry@lecwv.us « Mr WordPress on Blog Post Title

Phone
304-792-6265

Fax ARCHIVES
304-792-8511

« November 2017 (1)
Address

As with Cabell County, a Google search for Wayne County, West Virginia’'s floodplain
management ordinance takes users to a direct link with a PDF version of the ordinance.

Floodplain management at the jurisdictional level typically originates with the floodplain
coordinator. While all participants in the NFIP have a designated floodplain coordinator, many
smaller jurisdictions look for assistance in filling the role. As an example, Lincoln County’s
floodplain coordinator also provides the same service to both the Towns of Hamlin and West
Hamlin, and Mingo County’s floodplain coordinator fills the role for all five of the municipalities in
the county: Delbarton, Gilbert, Kermit, Matewan, and Williamson. A table listing the floodplain
coordinators in the region appears in Appendix 1.

Typical means of keeping new and substantially-improved construction reasonably safe
from flooding, per floodplain ordinances, include anchoring, using flood-resistant materials, and
designing/locating utilities and services to prevent water damage. Generally speaking, the

region’s communities utilize the state’s model floodplain ordinance, though there was significant
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discussion during steering committee meetings about creating a more regional capability to
support jurisdictional enforcement, which could be a motivator for revising ordinances to be more
stringent. Currently, many jurisdictions feel as though they cannot keep up with the enforcement
of the existing ordinances.

Site inspections during construction are the most common way jurisdictions in the region
monitor compliance. During the new construction phase, this process is reasonably straight
forward. It is more nuanced when considering non-disaster related major improvements.
Improvements are considered “substantial” when the cost of them equals or exceeds 50% of the
fair market value of the structure before the start of construction of the improvement. Jurisdictions
often rely on local realtors for determining fair market value. If obtaining these values from multiple
sources, they may be inconsistent (and the inconsistency can be frustrating for both the home
owner and the floodplain coordinator). When making repairs to substantial damage after a

disaster occurs, similar frustrations are present, though with the added stress of trying to rebuild

one’s home.
OPPORTUNITIES FOR EXPANDING AND IMPROVING REGIONAL CAPABILITIES: FLOODPLAIN MANAGEMENT
Capability in
Jurisdictions Place Considerations for Expansion or Improvement
All Participating Jurisdictions:
Yes Add measures beyond minimum requirements;

Make the floodplain management ordinance more readily available (e.g., via the
jurisdiction’s website);

Clarify Subl costs as being one-time or cumulative;
Add a local in-construction inspection capability

Administrative and Technical Capability

“Administrative capability” refers to the adequacy of departmental and personnel
resources for implementing mitigation-related activities. “Technical capability” relates to the
adequacy of local government employees' knowledge and technical expertise to effectively
execute mitigation activities (or the ability to contract outside resources for this expertise).
Common examples of skill sets and technical personnel for hazard mitigation include planners
with knowledge of land development/management practices, engineers or professionals trained
in construction practices related to buildings or infrastructure (e.g., building inspectors), planners
or engineers with an understanding of natural and human-caused hazards, emergency managers,
floodplain managers, land surveyors, scientists familiar with hazards in the community, staff with

the education or expertise to assess community vulnerability to hazards, personnel skilled in
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geographic information systems, resource development staff or grant writers, and fiscal staff to
handle complex grant application processes.

Throughout the planning process, steering committee members recognized the limited
administrative and technical capabilities at the municipal levels, not from a lack of knowledge, but
rather from a lack of personnel to carry out administrative tasks. As noted in the opportunities for
enhancement of building and zoning ordinances above, the steering committee floated the idea
of creating a regional technical assistance hub through which the municipalities could obtain
assistance in managing programmatic elements from other jurisdictions in the region. Currently,
the memoranda of understanding (MOUs) necessary to frame such efforts are not in place, but
they represent an intriguing option for increasing region-wide administrative and technical
capabilities.

The Region 2 Planning & Development Council provides technical assistance to member
governments. State agencies that can provide technical assistance for mitigation activities
include, but are not limited to:

e West Virginia Department of Agriculture,

e West Virginia Emergency Management Division,

e West Virginia Department of Homeland Security,

e West Virginia Department of Environmental Protection,

¢ West Virginia Development Authority,

e West Virginia Department of Transportation,

o West Virginia Office of the Governor’s Housing Assistance, and

e West Virginia State Resiliency Office.

Federal agencies which can provide technical assistance for mitigation activities include,
but are not limited to:

e U.S. Army Corps of Engineers (USACE)

e U.S. Department of Agriculture (USDA)

o U.S. Department of Homeland Security (USDHS), Federal Emergency Management
Agency (FEMA)

o USDHS/FEMA Emergency Management Institute (EMI)

e U.S. Department of Housing and Urban Development (HUD)

e U.S. Economic Development Administration (USEDA)

e U.S. Environmental Protection Agency (USEPA)
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e U.S. Small Business Administration (SBA)

Financial Capability

The decision and capacity to implement mitigation-related activities often depend on
funding availability. While some mitigation actions are less costly than others, money must be
available locally to implement policies and projects. Financial resources are particularly important
if communities are trying to take advantage of state or federal mitigation grant funding
opportunities that require local-match contributions. The PDC staff are specialized grants
management personnel that are available to participating jurisdictions.

Financial capabilities are limited in the region, particularly at the municipal level. Most of
the municipalities in the region are quite small. Therefore, grant or loan programs will be crucial
to the completion of significant mitigation projects. State programs that may provide financial

support for mitigation activities include, but are not limited to the following.

STATE PROGRAMS WITH POTENTIAL FINANCIAL SUPPORT FOR MITIGATION ACTIVITIES

Program Notes Relevant Hazard(s)
319 Nonpoint Source Program Grant funds from the Federal Clean Water Act Section Flooding
West Virginia Department of §319(h) to fund projects to help reduce water quality
Environmental Protection impairments caused by nonpoint sources. Funds can be Hazardous Materials
used for staff, planning activities, operating costs, outreach (i.e., contamination)

and education, and additional grant opportunities (AGOs).

The maximum reimbursement is 60% of the total project
cost; there must be a 40% non-federal match.
Administrative, overhead, and indirect costs cannot exceed
10% of the grant award. There is a 20% limit on grant funds
for non-implementation activities such as planning and
monitoring.
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STATE PROGRAMS WITH POTENTIAL FINANCIAL SUPPORT FOR MITIGATION ACTIVITIES

Program Notes Relevant Hazard(s)
Brownfields & Voluntary Cleanup Brownfields Assistance Program Hazardous Materials
Programs TECHNICAL ASSISTANCE: Empowers communities,
West Virginia Department of developers, and stakeholders to assess, clean up, and

Environmental Protection

sustainably reuse brownfields. Includes grant writing

assistance.

e EPA Brownfields Grants: Assessment, cleanup, and
multipurpose grants for assessment and remediation of
brownfields.

e Revolving Loan Fund (RLF): Low-interest loans to
eligible entities to assist in the cleanup of properties
contaminated with petroleum or hazardous substances.
Interest rates range from 0% to 1.5% for government
and non-profit borrows, and from 1.0% to 3.0% for
private sector businesses.

Voluntary Remediation Program (VRP)

TECHNICAL ASSISTANCE: Encourages voluntary cleanup
and redevelopment of abandoned or under-utilized
contaminated properties by providing certain environmental
liability protections under West Virginia law.

Emergency Management Performance
Grant (EMPG) Program

West Virginia Emergency Management
Division

Reimbursement for expenditures related to operating an
emergency management program in local communities
(focused on all phases of emergency management).

All Hazards

Hazardous Materials Emergency
Preparedness (HMEP) Program
West Virginia State Emergency
Response Commission

Grant funds to support planning for transportation-based
hazardous materials emergencies.

Hazardous Materials

Non-Profit Security Grant Program
(NSGP)

West Virginia Emergency Management
Division

Grant funds for physical and cybersecurity enhancements
and other security-related activities to non-profit
organizations at high risk of terrorist or other extremist
attack.

Acts of Violence
(including
cybersecurity)

State Homeland Security Grant
Program (SHSP)

West Virginia Emergency Management
Division

Risk-based grants to support local efforts in preventing,
protecting against, mitigating, responding to, and recovering
from acts of terrorism and other threats.

Acts of Violence

West Virginia Flood Resiliency Trust
Fund
West Virginia State Resiliency Office

Funds to assist in leveraging other funds (e.g., CDBG-DR) to
recover from a flood disaster event, with a minimum of 6% to
be dedicated to flood resiliency plan development and
implementation activities.

Flooding

Federal programs that may provide financial support for mitigation activities include, but

are not limited to the following.
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FEDERAL PROGRAMS WITH POTENTIAL FINANCIAL SUPPORT FOR MITIGATION ACTIVITIES

Program Notes Relevant Hazard(s)
Building Resilient Infrastructure and Grant funds (via a competitive program) for Natural Hazards
Communities (BRIC) research-supported, data-driven, and proactive
Federal Emergency Management Agency investment in community resilience and risk
reduction.
Community Development Block Grant (CDBG) | CDBG-MIT grant funds enable communities to Natural Hazards
U.S. Dept. of Housing & Urban Development carry out strategic and high-impact activities to
mitigate disaster risks and reduce future losses.
Emergency Conservation Program Matching grant funds to repair damage to Drought
U.S. Department of Agriculture farmlands and to put in place water conservation Flooding
measures during severe drought. Severe Summer
Storms
Emergency Watershed Protection Program Technical assistance and grant funds to help Flooding
USDA Natural Resources Conversation Service relieve imminent threats to life and property that Severe Summer
impair a watershed. Eligible activities can include Storms
debris removal from streams channels, culverts, Tornadoes
and bridges; streambank protection; correcting Wildfire
damaged drainage facilities; establishing Winter Storms

vegetative cover on eroded lands; repairing levees
and structures; repairing certain conservation
practices; or EWP buyouts.

Flood Mitigation Assistance (FMA) Program Grant funds (via a competitive program) to states Flooding
Federal Emergency Management Agency and local governments to eliminate or reduce the

risk of repetitive flood damage to buildings insured

by the NFIP.
Hazard Mitigation Grant Program (HMGP) Grant funds to state, local, tribal, and territorial Natural Hazards
Federal Emergency Management Agency governments to develop hazard mitigation plans or

rebuild in a way that reduces future losses.
Available after a Presidentially-declared disaster,
HMGP funds also often fund mitigation projects
such as acquisition, elevation, etc.

High-Hazard Potential Dams (HHPD) Program Grant funds for technical, planning, design, and Dam Failure
Federal Emergency Management Agency construction assistance to rehabilitate eligible high-

hazard potential dams.
Individuals and Households Program (IHP) Financial assistance and direct services to eligible Natural Hazards
Federal Emergency Management Agency individuals and households affected by a disaster;

regarding mitigation, IHP can help eligible
homeowners repair or rebuild stronger, more
durable homes.

Non-Insured Crop Disaster Assistance Program | Grant funds to producers of non-insurable crops Natural Hazards
(NAP) when low yields, loss of inventory, or prevented
U.S. Department of Agriculture planting occur due to natural disasters.
Repetitive Flood Claims (RFC) Program Grant funds to reduce flood damages to insured Flooding
Federal Emergency Management Agency properties that have had one or more claims with

the NFIP.
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FEDERAL PROGRAMS WITH POTENTIAL FINANCIAL SUPPORT FOR MITIGATION ACTIVITIES

Program Notes Relevant Hazard(s)
Section 108 Loan Guarantee Programs Loan program that allows CDBG recipients to Natural Hazards (for
U.S. Dept. of Housing & Urban Development leverage grant allocations to access low-cost, purposes of the
flexible financing for economic development, mitigation plan)
housing, public facilities, and infrastructure
projects.
Severe Repetitive Loss (SRL) Program Grant funds to states, territories, and local Flooding
Federal Emergency Management Agency governments to reduce or eliminate the long-term

risk of flood damage to severe repetitive loss
properties insured under the NFIP.

Weatherization Assistance Program (WAP) Administered at the state level (through the West Extreme

U.S. Department of Energy Virginia Weatherization Assistance Program Temperatures
[WAPY); assists income-eligible homeowners and Severe Summer
renters in reducing heating and cooling costs Storm
through energy conservation measures. Winter Storms

In Region 2, three organizations are in the
weatherization service network: Southwestern
Community Action Council, Inc. (Cabell, Lincoln,
Mason, and Wayne Counties); PRIDE Community
Services, Inc. (Logan County); and Coalfield
Community Action Partnership, Inc. (Mingo
County).

Political Capability

One of the most challenging capabilities to evaluate involves the political will of a
jurisdiction to enact meaningful policies and projects designed to mitigate hazard losses. Some
officials may view adopting mitigation measures as an impediment to growth and economic
development. Further, mitigation may not generate interest among local officials compared to
competing priorities. The local political climate must be considered when designing mitigation
strategies, as it could be the most difficult hurdle to overcome in accomplishing the adoption or
implementation of specific actions.

The communities of Region 2 represent an array of perspectives when it comes to risk
reduction. Generally, all participating jurisdictions seek to reduce risk to known hazards. There is
debate about the urgency associated with some hazards. Do acts of violence, for instance
constitute a region-wide threat, or are they more localized. Yet, for other hazards such as flooding,
there is widespread agreement as to the negative impacts of the hazard, yet there is hesitancy
about barring development in some areas out of a recognition of the limited available and

developable land. The region’s communities would likely be more avid supporters of traditional
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mitigation measures when there were suitable alternatives available (e.g., areas where relocated

households could move that remain within a jurisdiction’s corporate limits, etc.).
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2.0 RISK ASSESSMENT

“Arisk assessment is a robust, data-driven analysis. It explains what might happen. It also
finds where the local jurisdiction is vulnerable to hazards” (FEMA, 2023c, p. 48). This section
contains information on identified hazards that threaten the region and the vulnerability of the
Region 2 Planning & Development Council's member governments as it relates to their assets.
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2.0 RISK ASSESSMENT
2.1 Identify Hazards

[The risk assessment shall include a] description of the...location and extent of all
natural hazards that can affect the jurisdiction. The plan shall include information on
previous occurrences of hazard events and on the probability of future hazard
events.

§201.6(c)(1)

This section identifies the hazards included in the Region 2 PDC Hazard Mitigation Plan.
Planners used several research methods to identify the hazards to which the region is susceptible,
and the steering committee validated the research with the members' experiences living and
working in the area. When meeting with participating jurisdictions one-on-one, representatives
from those jurisdictions provided context on this list from their perspectives, further validating and
adding context to the list. This process led to the inclusion of the following 15 hazards.

e Acts of Violence e Hazardous Materials Incident
e Cyber Incidents e Landslides & Land Subsidence
e Dam & Levee Failure e Substance Use Crisis

¢ Drought e Severe Summer Weather

e Earthquake o Severe Winter Weather

e Epidemic/Pandemic e Tornado

e Extreme Temperatures o Wildfire

e Flood

The 2024 plan will be the first one to feature epidemic/pandemic as a stand-alone hazard.
When the steering committee came together in 2022 to conduct the annual plan review, the group
began collecting data for epidemic and pandemic situations with the intent to add it to this update.
When the steering committee began meeting for the 2024 update, members had a robust
discussion about the region’s vulnerability to cyber incidents. The result of that discuss was to
add it as a new hazard in 2024 as well. Other, more subtle changes included separating “tornado”
from the severe summer weather hazard, changing the name of the dam failure hazard to “dam
and levee failure,” and changing the name of the opioid epidemic hazard to “substance use crisis.”
This final name change was suggested by extended partners participating in the update, noting

that those struggling with addiction are using more than opioids.
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Planners utilized additional sources as lists to ensure the steering committee’s
consideration of a full range of hazard types. FEMA’s National Risk Index (NRI) (2021b)

summarizes risks to communities from a range of hazards, including the following.

Avalanche .
Coastal Flooding .
Cold Wave o
Drought .
Earthquake .
Halil o
Heat Wave o
Hurricane o
Ice Storm .

Landslide
Lightning
Riverine Flooding
Strong Wind
Tornado
Tsunami
Volcanic Activity
Wildfire

Winter Weather

Region 2's committee included most of these hazards in the 2024 update. Drought,

earthquake, tornado, and wildfire appear in this plan verbatim, and landslide and riverine flooding

appear as expanded considerations with land subsidence and flash flooding, respectively.

(Significantly, during the second steering committee meeting, members specifically identified the

need to call attention to the differing impacts associated with flash flooding and riverine flooding

in the “flood” profile.) Cold waves and heat waves will appear under “extreme temperatures,” and

hail, lightning, and strong wind will appear together under “severe summer weather.” Finally, ice

storm and winter weather will be under the heading of “severe winter weather.” Hurricane is a bit

different. Though the region could feel the impacts of hurricane remnants, the steering committee

avoiding listing “hurricane” as a hazard, instead recognizing these events as severe summer

storms. The committee did not include the following FEMA-identified hazards.

Avalanche: FEMA’s NRI (2021b) notes that this hazard does not apply to any county in

West Virginia.

Coastal Flooding: None of West Virginia’s counties include coastlines.

Tsunami: As noted, none of the state includes coastlines, nor are any of its counties close

enough to coastlines to feel the effects of a tsunami.

Volcanic Activity: FEMA’s NRI (2021b) notes that this hazard does not apply to any county

in West Virginia.
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Another source was the West Virginia state hazard mitigation plan. At the time of this
update, the West Virginia Emergency Management Division (WVEMD) had recently completed
its own update to the state’s plan. In that process, the state identified 16 hazards (WVEMD, 2023).
The following table compares the hazards from the state plan with the list generated by the

steering committee above.

INCLUDED HAZARD TYPES - COMPARISON OF REGION 2 AND WEST VIRGINIA PLANS

In R2 Plan?
Hazard (Y/N) Notes

Dam Failure Y Region 2 Profile Title: Dam & Levee Failure

See notes below regarding “Levee Failure.”

Region 2 Profile Title: Drought

Region 2 Profile Title: Earthquake

Region 2 Profile Title: Extreme Temperatures

Region 2 Profile Title: Flood

Region 2 Profile Title: Hazardous Materials Incident
Region 2 Profile Title: Landslides & Land Subsidence

Drought

Earthquake

Extreme Temperature
Flood

Hazardous Materials
Landslide

<|=<|=<|=<|=<|=<

The previous version of the regional plan included a broad
consideration of “land movements.” That profile considered several
types of geologic hazards, including landslides, mud flows, rock falls,
land subsidence, and expansive soils. The steering committee elected
to focus this updated profile on two known and frequent issues:
landslides and land subsidence. Further, the newly-available Total
Exposure Area Landslide (TEAL) data from the state enabled a spatial
consideration of landslides. Though land subsidence and landslides
are defined differently, the steering committee elected to group them
for general consistency with earlier versions of this plan.

Levee Failure Y Region 2 Profile Title: Dam & Levee Failure

Though there are levees in Region 2, the total number of structures is
low. Considering risks from failed levees is important, and since those
risks are similar to those of dam failures (i.e., inundation of and
damage within protected areas), the steering committee combined
levee failure with dam failure.

Pandemic Y Region 2 Profile Title: Epidemic/Pandemic

The steering committee recognized the risks associated with
pandemics, but it also felt a need to acknowledge risks from other
outbreaks, including the potential strains on the small local health
departments in the region.

114




Region 2 PDC Hazard Mitigation Plan
2.0 Risk Assessment

INCLUDED HAZARD TYPES - COMPARISON OF REGION 2 AND WEST VIRGINIA PLANS

In R2 Plan?
Hazard (Y/N) Notes
Radiological Incidents N The state's profile for radiological incidents refers to the release of

significant levels of radiation and the subsequent worker exposure to
that radiation. While this may be a hazard for other counties in West
Virginia (e.g., counties in the Northern Panhandle that may be
impacted by an incident at the Beaver Valley plant), large releases of
radiation are not likely in the Region 2 area. Smaller releases are
possible but would be consistent with hazardous materials incidents.
Radon Exposure N The state's recent plan update estimated 29% of West Virginia homes
as having a high level of radon, and while that is a notable figure, the
steering committee felt it to be better addressed by ongoing education
rather than organized community-level risk reduction efforts.

Severe Storm Y Region 2 Profile Title: Severe Summer Weather

Subsidence Y Region 2 Profile Title: Landslides & Land Subsidence

See notes above regarding “Landslide.”

Utility Failure N Utility interruptions could certainly cause problems in the region, and
the steering committee recognized those challenges. In most cases,
though, steering committee members felt addressing those challenges
as cascading impacts of the hazards listed in the risk assessment
would be appropriate.

Wildfire Y Region 2 Profile Title: Wildfire

Winter Weather Y Region 2 Profile Title: Severe Winter Weather

Though Region 2’s hazard list varies slightly from FEMA and WVEMD, a comparison of
the lists suggests that the region’s steering committee assembled a viable and understandable
list. A final step in validating the steering committee’s thoughts came by reviewing disaster
declarations for the region’s six counties (FEMA, 2023b; FSA, 2024; SBA, 2024).

The following table denotes the disaster declarations by county (n = 77). Readers should
recognize that some disasters received a Presidential declaration and a U.S. Small Business
Administration (SBA) declaration. For declarations referenced by the SBA and the U.S.
Department of Agriculture’s Farm Service Agency (FSA), “P” refers to counties designated as
“primary,” while “C” refers to those designated as “contiguous,” when that data was available. If a
“P” or “C” designation was not available for SBA or FSA declarations, planners marked the column
with an “X.” References to these declarations appear, as appropriate, in the profiles in Section
2.2 below.
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DISASTER DECLARATIONS IMPACTING REGION 2 COUNTIES

Declaration Information

1967, DR-224-WV
Flooding

x| Cabell

x| Lincoln

> Logan
>| Mason
>| Mingo
><| Wayne

1972, DR-323-WV
Heavy Rains and Flooding

>

>
>

1972, DR-349-WV
Heavy Rains and Flooding

1974, DR-416-WV
Severe Storms and Flooding

1977, DR-531-WV
Severe Storms and Flooding

1977, EM-3052-WV
Severe Storms, Landslides, and Flooding

1979, DR-569-WV
Severe Storms and Flooding

1984, DR-706-WV
Severe Storms and Flooding

1993, EM-3109-WV
Severe Snowfall and Winter Storm

1996, DR-1084-WV
Blizzard of '96 (Severe Snow Storm)

1996, DR-1096-WV
Flooding

1996, DR-1115-WV
Flooding, Heavy Winds

1996, DR-1132-WV
Heavy Rains, High Winds, Flooding, and Slides (Fire)

1997, DR-1168-WV
Heavy and Wind-Driven Rain, High Winds, Flooding,
Slides

1998, DR-1229-WV
Severe Storms and Flooding

2000, DR-1319-WV
Flooding, Severe Storms, and Landslides

2000, WV-L0076 (SBA)
N/A

2001, DR-1378-WV
Severe Storms, Flooding, and Landslides

2001, WV-L0080 (SBA)
Severe Storms/Floods

2002, DR-1410-WV
Severe Storms, Flooding, and Landslides

2002, FM-2391-WV
WV-Southeast Fire Complex, 11/16/2001
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DISASTER DECLARATIONS IMPACTING REGION 2 COUNTIES

Declaration Information

Lincoln

2002, WV-L0082 (SBA)
Severe Storms and Flooding

x| Cabell

Logan

Mason

Mingo
><| Wayne

2002, WV-L0083 (SBA)
Severe Storms and Flooding

>

2003, DR-1455-WV
Severe Winter Storm, Record/Near Record Snow,
Heavy Rains, Flooding, and Landslides

2003, DR-1474-WV
Severe Storms, Flooding, and Landslides

2003, WV-L0091 (SBA)
Severe Winter Storm

2003, WV-L0094 (SBA)
Severe Storms

2004, DR-1500-WV
Severe Storms, Flooding, and Landslides

2004, DR-1522-WV
Severe Storms, Flooding, and Landslides

2004, DR-1536-WV
Severe Storms, Flooding, and Landslides

2004, DR-1558-WV
Severe Storms, Flooding, and Landslides

2005, EM-3221-WV
Hurricane Katrina Evacuation

2007, DR-1696-WV
Severe Storms, Flooding, Landslides, and Mudslides

2008, WV-00010 (SBA)
N/A

2009, DR-1838-WV
Severe Storms, Flooding, Mudslides, and Landslides

2009, WV-00012 (SBA)
Severe Storms, Flooding, Mudslides, and Landslides

2010, DR-1881-WV
Severe Winter Storm and Snowstorm

2010, DR-1918-WV
Severe Storms, Flooding, Mudslides, and Landslides

2010, OH-00022 (SBA)
N/A

2010, WV-00020 (SBA)
Severe Storms, Flooding, Mudslides, and Landslides

2012, DR-4059-WV
Severe Storms, Tornadoes, Flooding, Mudslides, and
Landslides
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DISASTER DECLARATIONS IMPACTING REGION 2 COUNTIES

Cabell
Wayne

Declaration Information
2012, DR-4061-WV
Severe Storms, Flooding, Mudslides, and Landslides
2012, DR-4071-WV X X
Severe Storms and Straight-Line Winds
2012, EM-3345-WV X X X X X X
Severe Storms
2012, S3349 (USDA FSA) C C
Drought
2012, S3386 (USDA FSA) C C
Excessive Rain, Flooding, Flash Flooding
2012, WV-00023 (SBA) C P C C P
Severe Storms, Tornadoes, Flooding, Mudslides, and
Landslides
2012, WV-00027 (SBA) C P P C
Severe Storms, Flooding, Mudslides, and Landslides
2012, WV-00029 (SBA) C
Severe Storms and Straight-Line Winds
2013, DR-4132-WV X
Severe Storms and Flooding
2013, EM-3358-WV X X X X X X
Hurricane Sandy
2014, EM-3366-WV X X X
Chemical Spill
2015, DR-4210-WV X X X X X
Severe Winter Storm, Flooding, Landslides, and
Mudslides
2015, DR-4219-WV X X X X X
Severe Storms, Flooding, Landslides, and Mudslides
2015, DR-4221-WV X
Severe Storms, Flooding, Landslides, and Mudslides
2015, DR-4236-WV X X
Severe Storms, Straight-Line Winds, Flooding,
Landslides, and Mudslides
2015, S3934 (USDA FSA) C C C
Excessive Rain, Flash Flooding, Flooding, Excessive
Heat, Landslides, Mudslides, High Winds, Hail, and
Lightning
2015, WV-00036 (SBA) C C P C
Severe Storms, Heavy Snow, and Record Low
Temperatures
2016, DR-4273-WV X X
Severe Storms, Flooding, Landslides, and Mudslides

x| Lincoln
| Logan
Mason

><| Mingo

>
>
>
>
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DISASTER DECLARATIONS IMPACTING REGION 2 COUNTIES

Declaration Information
2018, DR-4359-WV
Severe Storms, Flooding, Landslides, and Mudslides
2018, S4444 (USDA FSA)
Excessive Rain, Excessive Moisture, Flooding, and
Flash Flooding
2018, S4480 (USDA FSA) C P
Hurricanes Florence and Michael (and Remnants)
2019, S4532 (USDA FSA) C C C
Excessive Rain and Flooding
2019, S4589 (USDA FSA) C
Drought and High Temperatures
2020, DR-4517-WV X X X X X X
COVID-19 Pandemic
2020, EM-3450-WV X X X X X X
COVID-19
2020, S4734 (USDA FSA) C C
Excessive Moisture and Cold Temps
2020, S4735 (USDA FSA) C C
Excessive Rain and Cold Temps
2021, DR-4603-WV X X X X
Severe Winter Storms (Ice Storm)
2021, DR-4605-WV X X X X X
Severe Storms and Flooding
2021, WV-00053 (SBA) P C C C P P
Severe Storms and Flooding
2021, WV-00054 (SBA) P P
Severe Winter Storms
2022, S5322 (USDA FSA) C C
Excessive Rain, Landslides, Flooding, and Flash
Flooding
2022, KY-00091 (SBA) C
Severe Storms, Straight-Line Winds, Tornadoes,
Flooding, Landslides, Mudslides
2022, WV-00057 (SBA) P C C C
Severe Storms and Flooding
2023, WV-00058 (SBA) C
Floods
2023, WV-20001 (SBA) C C
Floods

| Cabell
| Lincoln
| Logan

Mingo
><| Wayne

>=<| Mason

(@)
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This list of declarations also suggests that the hazards identified by the steering committee
are appropriate; all incident types resulting in declarations (except for the Hurricane Katrina
evacuation — a special consideration) appear in the hazard list.
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2.0 RISK ASSESSMENT

2.2 Describe Hazards

The following profiles detail each hazard considered by this plan, which includes a
discussion on how the hazard impacts the region. Within each profile, research and historical data
inform the following elements.

o Hazard Overview: Defines and presents a summary table of the hazard.
e Location and Extent: Identifies the physical places in the region that are vulnerable to the
hazard and the severity of the hazard in a given area.

A description of the type, location, and extent of all natural hazards that can affect
§201.6(c)(2)(i) the jurisdiction. The plan shall include information on previous occurrences of
hazard events and on the probability of future hazard events.

e Impacts and Vulnerability: Describes the impacts on different topics such as health, the
environment, or infrastructure that may result from the hazard as well as specific
populations that may be vulnerable.!

A description of the jurisdiction’s vulnerability to the hazards described in
paragraph (c)(2)(i) of this section. This description shall include an overall

§201.6(c)(2)(ii) summary of each hazard and its impact on the community. All plans approved after
October 1, 2008, must also address NFIP-insured structures that have been
repetitively damaged by floods.

e Previous Occurrences: Summarizes significant past events related to the hazard.

A description of the type, location, and extent of all natural hazards that can affect
§201.6(c)(2)(i) the jurisdiction. The plan shall include information on previous occurrences of
hazard events and on the probability of future hazard events.

e Loss and Damages: Outlines the methods used for loss amounts (of deaths, injuries, and

property/crop damage depending on available information) and estimates based on

historical data and projections.

! The “Impacts and Vulnerability” section includes a consideration of the region’s social vulnerability to each of the
identified hazards. These discussions vary in length and depth as per both the nature of the hazard itself and the data
available. See below for a discussion of specific social vulnerability variables as they are available in the data.
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An estimate of the potential dollar losses to vulnerable structures identified in
paragraph (c)(2)(ii)(A) of this section and a description of the methodology used to
prepare the estimate.

§201.6
(c)(2)(ii)(B)

e Future Occurrences: Describes the probability of future occurrences of the hazard under
consideration. This section of each profile also includes a description of future climate
considerations, where appropriate.

The types and numbers of existing and future buildings, infrastructure, and critical

§201.6(c)(2)(ii)(A) facilities located in the identified hazard areas.

¢ Risk Assessment: Includes a summary of public sentiment about the hazard as well as

risk categories (see below), and multi-jurisdictional considerations.

The types and numbers of existing and future buildings, infrastructure, and critical

§201.6(c)(2)(i)(A) facilities located in the identified hazard areas.

For multi-jurisdictional plans, the risk assessment section must assess each

3201.6(c)(2)(i) jurisdiction’s risks where they vary from the risks facing the entire planning area.

One of the components of the risk assessment is to quantify, to the extent possible, the
risk of hazards as determined by the probability of occurrence and the potential severity of those
occurrences. This process helps to identify which hazards pose the most significant concerns to
the region’s participating jurisdictions. It is essential to recognize the value of implementing
several categories to determine the overall risk. The following narrative and tables describe the
categories utilized by this plan and how they relate to the available data. Historical occurrences
inform all calculations, and where planners forecast potential risks, the narrative will present the
methodology. In cases with zero events, other available data (which varies across the hazards

and is outlined in each profile) supports determinations.
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“Frequency” refers to the

number of times a hazard occurs FREQUENCY CATEGORIES

in a specific period. In most Value | Score | Description Definition
_ . 0.76->1.0 5 Excessive | Will occur during a year
instances, the total historical 051-075| 4 High Likely to occur in a year
occurrences (e.g., three 026-050| 3 Medium | May (or may not) occur in a year
occurrences) are divided by the 0-0.25 2 Low Unlikely to occur in a year

0 1 None So unlikely that it can be assumed
length of time (in years) that data it will not occur in a year

is available (e.g., 10 vyears).
Thus, in the example, three occurrences divided by 10 years equals 0.3. The table above
translates the resultant numeric values into a narrative frequency description. The hazard would
have a “low” frequency in the example described here. At times, no historical data is available; in
those cases, the hazard receives the lowest possible points for the category (i.e., one).

Other qualitative categories enable a clearer understanding of a hazard's potential impacts
(i.e., severity). The table below depicts the variables used in this plan. Planners assigned values
to these categories based on available research (cited, as appropriate, in the profiles), and each
profile includes a brief description to contextualize the selection of the proper variable. Notably,
the qualitative nature of these variables enables planners to consider potential future impacts,
which is helpful when considering the nexus of risk and future development as well as the potential
impacts of climate change. These variables should be considered as a set. For instance, in the
following profiles, a hazard like severe summer storms would receive a Magnitude score of
“catastrophic” simply because the entire region (i.e., well over 50% of the land area) is at risk. A
catastrophic score, though, could mislead a reader without the context provided by the other
variables that would receive a much lower score (such as Onset and Human, which would both

receive the lowest scores available).
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QUALITATIVE RISK VARIABLES

Response Onset Magnitude Business Human Property
1 Less than half a Over 24 hours Localized (less Less than 24 Minimum (minor | Less than 10% of
day than 10% of land hours injuries) property affected
area affected)
2 One day 12-24 hours Limited (10-25% One week Low (some 10-25% of
of land area injuries) property affected
affected)
3 One week 6-12 hours Critical (25-50% At least two Medium (multiple 25-50% of
of land area weeks severe injuries) | property affected
affected)
4 One month Less than 6 hours Catastrophic More than 30 High (multiple More than 50% of
(more than 50% days deaths) property affected
of land area
affected)
5 More than one N/A N/A N/A N/A N/A
month

All hazards receive a score for each category corresponding to the number in the far-left

column. Hazards receive scores of between 7 (i.e., all seven categories receive a value of one)

and 30 points (i.e., all seven categories receive a value of four or five). The list below represents

a broad range by which planners ranked all of the hazards in this plan.

Range of Points (Score)

Hazard Ranking

7-10 Lowest
11-15 Low
16 - 20 Medium
21-25 High
26 — 30 Highest

Social Vulnerability

The Agency for Toxic Substances and Disease Registry (ATSDR), a division of the
Centers for Disease Control and Prevention (CDC) has developed a “social vulnerability index”
(SVI) that measures and compares social vulnerability among census tracts. The ATSDR defines
social vulnerability as the degree to which certain social conditions in a community, including
poverty, car ownership, or the number of people in a household may affect the community’s ability
to prevent human suffering and financial loss in the event of a disaster (2022). The dataset

includes numerous variables informed by data collected and developed by the Census Bureau;
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data sources include the American Community Survey (ACS) administered between 2018 and
2020 (ATSDR, 2022).

Poverty and Educational Attainment

The SVI includes a variable that measures the estimated number of persons who live
below the poverty level. Researchers at the CDC, who authored A Social Vulnerability Index for
Disaster Management, explain that “economically disadvantaged populations are
disproportionately affected by disasters” (Flanagan, Gregory, Hallisey, Heitgard, & Lewis, 2011).
The poor are less likely to have the income or assets needed to properly prepare for a possible
disaster, or to recover after a disaster occurs (Cutter, Boruff, & Shirley, 2003). These areas will
need significant support during recovery activities and could greatly benefit from targeted
mitigation. Closely associated with the poverty level is the unemployment rate.

Scholars consider education as a socioeconomic variable, though the relationship
between education and vulnerability is not absolutely understood (Flanagan et al, 2011).
Education correlates with both income and poverty. Many people without a high school diploma
will struggle to find steady, well-paying jobs. For people with less education, the practical and
bureaucratic hurdles to cope with and recover from disaster prove increasingly difficult to
surmount (Morrow & Gladwin, 1997).

Access to Internet

During the COVID-19 pandemic, the internet kept many connected to work, school, family,
and friends. However, a Gallup analysis shows “more than half a billion of the world’s most-
vulnerable people, who were struggling to meet even their basic food and shelter needs and didn’t
have anyone to help them, didn’t have internet access” (Ray, Pugliese, & Espova, 2020).
Inequality in income and of opportunity worsens due to disadvantaged groups of people who live

in rural areas that have limited, or no internet access (Garcia-Escribano, 2020).

Household Composition

The household composition section of the SVI includes variables measuring vulnerable
ages and vulnerable households. Vulnerable ages include those under the age of 18 and those
over the age of 65. Multiple researchers have concluded that children and elders are the most
vulnerable groups in disaster events (Flanagan et al, 2011). Nearly 75% of the victims of
Hurricane Katrina were elderly (Phillips, Thomas, Fothergill, & Blinn-Pike, 2010). Many elderly

citizens have disabilities that require the assistance of either machines (e.g., oxygen
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concentrators) or other individuals (e.g., difficulty walking). The family members or neighbors who
typically assist elderly persons may be either overwhelmed by the disaster or physically unable
to gain access to those persons (Flanagan et al, 2011). Extended power outages will
disproportionality effect elderly populations.

Children, and especially the very young, generally cannot protect themselves and are
heavily reliant on their care takers for protection and care. Scholars have determined that children
are rarely incorporated into disaster planning and scenario exercises due to the assumption of
parental responsibility (Martin, Bush, & Lynch 2006). By not including this population in the
planning process, responders are not adequately prepared or equipped to deal with children.

The final variable among the housing composition grouping is the percent of single-parent
households with children who are under the age of 18. Like the discussion of previous variables,
children are among the most vulnerable of populations, while single-parent households are
among the lowest socioeconomic status households. These households are especially vulnerable
during a disaster because all the caretaker duties fall to one parent, who must also deal with the

disaster event and recovery from that event (Flanagan et al, 2011).

Housing/Transportation

The SVI includes several variables that describe housing and transportation, three of
which appear here: mobile homes, vehicle ownership/access, and institutionalized housing.
Housing quality is an important factor in evaluating vulnerability and is closely tied with
socioeconomic status and personal wealth (Flanagan et al, 2011). Mobile homes, typically
inhabited by those of lower socioeconomic groups, are not designed to withstand severe weather
events or flooding. Mobile homes are frequently found outside of metropolitan areas, making
access difficult in regular conditions and even more so during and immediately after a disaster
(Flanagan et al, 2011). Mobile homes are often clustered in communities, which increases the
overall vulnerability of these communities (Flanagan et al, 2011).

Vehicle ownership/access is crucial to being prepared as well as evacuating, when
needed. Those who do not possess (or have access to) a vehicle will have difficulty going to
stores to obtain preparedness supplies and will have less capacity to bring those supplies back
to their home. This is even more pronounced in rural areas, which typically lack robust public
transportation networks. Two entities in the region provide public transit services: Tri-River Transit
(Lincoln, Logan, Mason, and Wayne) and Tri-State Transit Authority (Cabell, Wayne, and the rest
of the Huntington urbanized area). Providers may be overwhelmed prior to an impending disaster

such as a snowstorm and might not operate immediately following an event. Mingo County does
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not have available public transit services (though there is specialized transit service in the county)
(WV Division of Public Transit, 2023).

The final housing vulnerability variable to discuss is those who live in institutional settings.
These include college dorms, farm workers’ dormitories, health institutions, and prisons, which
present special concerns for evacuations (Flanagan et al, 2011). Nursing homes and other
residential medical facilities are particularly vulnerable. The increased vulnerability is due to the
special and timely needs of the residents and because of understaffing in these institutions in
emergencies (Flanagan et al, 2011). Evacuating these facilities is a time and resource consuming
operation, requiring numerous specialty vehicles and staff such as advanced life support
ambulances. While these facilities will have backup generators for vital machines, in an extended
power outage, these generators will need additional fuel deliveries. According to data from the
West Virginia Office of Health Facility Licensure & Certification (2013), there are 12 licensed
nursing homes in the region (five in Cabell County, two each in Logan and Mason Counties, and
one each in Lincoln, Mingo, and Wayne Counties). College dormitories are present in Cabell

County, associated with Marshall University.

Minority Status/Language

Several studies have found that the overall marginalization of racial and ethnic minority
groups has made these populations more vulnerable during all stages of a disaster (Flanagan et
al, 2011). Specifically, studies have shown that populations of African Americans, Native
Americans, Asian Americans, Pacific Islanders, and those of Hispanic origin are correlated with
higher vulnerability rates (Flanagan et al, 2011).

A specific variable among minorities that can greatly increase their vulnerability during a
disaster is an inability to speak or read English well, or at all. While small in comparison to the
overall population of the region, these individuals are exceedingly vulnerable. Without accurate
translations, they may not understand impending disasters, preparedness warnings, or
evacuation notices. Research has shown that immigrant populations are more likely to rely on
relatives, friends, and neighbors for information, rather than official sources (Flanagan et al.,
2011).
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Section 2.0: Risk Assessment concludes with a “risk ranking” table that summarizes the

scores for all the hazards. Profiles appear in the following order.

2.2.1 Acts of Violence
2.2.2 Cyber Incidents
2.2.3 Dam & Levee Failure

224 Drought
2.25 Earthquake
2.2.6 Epidemic/Pandemic

2.2.7 Extreme Temperatures
2.2.8 Flood
2.2.9 Hazardous Materials Incident

2.2.10 Landslides & Land Subsidence
2.2.11 Substance Use Crisis

2.2.12 Severe Summer Weather
2.2.13 Severe Winter Weather

2.2.14 Tornado

2.2.15 Wildfire
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2.2.1 Acts of Violence

This profile includes the following:
e Physical breach; contravening security and confidentiality laws and procedures; burglary, unreasonable
search and seizure, for example.
o Workplace or school violence; some environments are more likely than others to experience violence
including occupations involving contact with the public.

Risk Period of At any time Risk Medium
Occurrence: Ranking:
HIGHEST
HIGH Warning Less than 6 hours Type of Human-caused
Time: Hazard:
MEDIUM
Probability: High (Likely to occurin | Impact: Localized (less than 10%
LOW a year) of land area affected)
Disaster None
LOWEST Declarations:

Hazard Overview

The World Health Organization defines violence as “an intentional use of force or power,
against oneself, another person, or against a group or community, which either results in or has
a high likelihood of resulting in injury, death, psychological harm, maldevelopment, or
deprivation” (2023).

Location and Extent

Generally, the entire region is at risk of criminal behavior. An active shooter is anyone
who kills or attempts to kill people in a populated area (FBI, n.d.A). Stress is an established
correlate of criminal behavior, including those who commit active shooter crimes. The Federal
Bureau of Investigation (FBI) studied physical, psychological, and social stressors, including
finances, health concerns, substance abuse, etc., to identify any correlation between a
particular stressor and an individual becoming an active shooter. The study showed active
shooters typically suffer from multiple stressors. Mental health was a stressor in 62% of all
active shooters studied (FBI, 2018).

Domestic terrorism is a subset of more general conversations about terrorism. It involves
U.S. citizens perpetrating terrorist acts on domestic soil. The FBI defines domestic terrorism as
“violent, criminal acts committed by individuals and/or groups to further ideological goals
stemming from domestic influences, such as those of a political, religious, social, racial, or

environmental nature” (n.d.). Acts can take many different forms.
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Acts of violence can affect a small area, such as a single business or government
building, or an entire city, county, or state. Due to the perceived rise of workplace and school
violence, drug manufacturing and use, "homegrown" and "lone-wolf" terrorists, and racially
motivated attacks, the entire region is at risk for acts of violence. The U.S. Department of Labor
Statistics shows in 2020, nationwide, there were 481 workplace homicides, with 387 involving a
firearm (BLS, 2023). The FBI reports 61 school shootings in 2021 with 103 fatalities. Twelve of
these incidents met their definition of "mass killing" which is a "lone shooter who fires a weapon

in a public place and kills at least three people" (2021).

Impacts and Vulnerability

The Verisk Maplecroft Civil Unrest Index quantifies the risk of civil unrest in the United
States and 197 other countries. The index currently has the United States in the "High-Risk"
category due to political polarization and distrust in the electoral process, police reform, and
socio-economic inequities.

As school shootings are among the deadliest events a school may face, 96% of all
schools have written plans and 98% of those schools practice lockdown procedures (Winn &
Rock, 2022). Even with plans, these incidents still occur, causing physical injuries, death,
mental trauma, and physical property damage. The table below shows the incidents involving

physical injuries and fatalities in the United States (between the 2001-2002 school year through
the 2020-2021 school year).

School Year Shootings with Injuries Only Shootings with Fatalities Total
2001-2002 8 5 13
2002-2003 7 12 19
2003-2004 16 12 28
2004-2005 27 12 39
2005-2006 30 12 42
2006-2007 35 21 56
2007-2008 8 6 14
2008-2009 19 22 41
2009-2010 5 6 11
2010-2011 7 10 17
2011-2012 8 6 14
2012-2013 8 14 22
2013-2014 22 15 37
2014-2015 20 15 35
2015-2016 19 8 27
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School Year Shootings with Injuries Only Shootings with Fatalities Total
2016-2017 26 12 38
2017-2018 37 22 59
2018-2019 45 33 78
2019-2020 50 27 77
2020-2021 50 43 93

Social Vulnerability Considerations

Acts of violence can occur anywhere, though trends in various sources of data suggest
social vulnerability impacts. Children are also at higher risk when violence comes in the form of
school shootings. Anecdotally, lower-income neighborhoods appear to suffer more damage
during civil incidents (particularly those that occurred between 2020 and 2022). Kwon, Rice-
Townsend, and Agoubi found, as part of a recent cross-sectional study, that “death rates
increased in a stepwise fashion with increasing community-level social vulnerability” for children
between the ages of 10 and 19 who died of an assault-related firearm injury (2023b, abstract).
In another study, Kwon and colleagues (2023a) found that adolescents living in the highest
socially vulnerable areas (per variables listed in the CDC's Social Vulnerability Index [ATSDR,
2022]) experience significantly higher odds of intentional injury. This second Kwon et al. study
used the four subindex scores within the CDC’s social vulnerability data. The table below shows
those scores for the region’s counties. Per the ASTDR (2022) data, percentile values range

from O to 1, with higher values (i.e., closer to one) indicating higher vulnerability.

SOCIAL VULNERABILITY SUMMARY THEME RANKINGS BY COUNTY, 2020

Household Overall County

Composition & | Minority Status & | Housing Type & Ranking

County Socioeconomic Disability Language Transportation Summary
Cabell 0.83 0.31 0.83 0.94 0.87
Lincoln 0.48 0.61 0.09 0.55 0.54
Logan 0.98 0.67 0.35 0.85 0.94
Mason 0.17 0.15 0.31 0.52 0.13
Mingo 1.00 0.80 0.37 0.96 0.96
Wayne 0.65 0.44 0.15 0.46 0.50

The first of the following maps shows the region’s Census tracts by composite subindex
scores. The second and third maps show the Census tracts with the highest percentage of
persons 17 and under and those tracts with the highest percentage of persons below the

poverty estimate, respectively.
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Previous Occurrences

Though there is no direct correlation between the criminal acts outlined above and crime
statistics, local crime data can provide a foundation for understanding the potential for
escalation into the types of instances considered in this profile. The FBI maintains data on
several types of crimes, and this data (for 2022) includes reporting by several of the region’s
sheriff's departments, as shown in the following table.

OFFENSES KNOWN TO LAW ENFORCEMENT, 2022

Violent Crime Property Crime
Murder & Motor
Non-Negligent Aggravated Larceny- | Vehicle
County Total | Manslaughter | Rape | Robbery | Assault Total | Burglary | Theft Theft Arson
Cabell 43 0 13 3 27 539 74 438 27 0
Lincoln No Data Available
Logan 67 1 2 0 64 6 0 3 0 3
Mason 8 0 2 1 5 46 6 35 3 2
Mingo 30 0 0 0 30 19 8 5 6 0
Wayne No Data Available

The Office of Research and Strategic Planning (within the Justice and Community
Services Section of the West Virginia Division of Administrative Services) compiled an analysis
of crime rates for West Virginia (by county) from 2015 to 2019. The annual rates of both violent
crime and property crime per 1,000 persons for each of the five years, by the counties in the
region, are as follows (Murphy & Otunuga, 2020).

ANNUAL RATES OF CRIME BY COUNTY (PER 1,000 PERSONS), 2015-2019

Violent Crime Property Crime

County 2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
Cabell 0.56 6.15 10.78 6.83 4.39 15.88 46.34 52.08 33.16 31.06
Lincoln 4.14 2.80 2.30 1.75 1.57 12.45 12.98 18.30 12.34 9.60
Logan 6.50 5.02 5.39 4.85 5.31 12.63 9.53 8.17 6.50 7.84
Mason 1.02 0.63 0.61 0.55 0.69 12.60 11.92 7.20 12.46 13.33
Mingo 2.37 1.82 1.20 2.26 1.54 5.96 5.02 7.00 6.67 6.40
Wayne 1.33 1.13 0.52 1.28 0.89 17.76 13.82 7.09 5.56 8.40

City of Huntington, January 2020
On December 31, 2019, a 33 year old male was thrown out of a New Year’s Eve party at
a bar in Huntington, West Virginia. Sometime after midnight on January 1, 2020, the male

subject returned and began firing a gun through the front door before fleeing the scene. Officials
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reported seven patrons were shot and injured with no fatalities reported. The incident began as

a dispute and was not a random act.

Logan County, November 2006

A robbery of a local pharmacy turned into a hostage situation on November 13, 2006. A
male entered a pharmacy in Stollings and fire several shots before demanding drugs. Six
people were held barricaded inside the store with the gunman. Two of the hostages were able
to escape before the four others were able to overpower the robber after he ingested an

unknown guantity of pain killers and anti-anxiety drugs. All six hostages were unharmed.

City of Williamson, September 2023

Law enforcement was called to the Social Security Office in Williamson after a male
became irate and threatened to blow up the government building. When law enforcement
officers arrived the male was found outside the building yelling profanities and again repeated

his threat. Williamson Police officers were able to take the subject into custody.

Loss and Damages

Estimating losses for acts of violence is difficult because the range of what “a loss” can
cover is vast. DelLuco, Burke, and Pillai-Essex (2021) recently estimated losses for business
and commercial property owners from civil unrest. The table that follows shows their findings for
2016 through 2020.

RIOT AND CIVIL COMMOTION LOSSES IN THE UNITED STATES

Year Business Losses Commercial Property Losses
2016 $51,015.00 $2,592,906.00

2017 $315,783.00 $1,355,114.00

2018 $102,029.00 $640,511.00

2019 $660,097.00 $402,862.00

2020 $153,479,388.00 $86,849,354.00

Future Occurrences!

The region is not immune to criminal activity such as civil disturbance, workplace and

school violence, and cyberattacks. The political climate, social injustice, and economic

! Future climate considerations are not included (as a subsection) because acts of violence are a human-caused

hazard.
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inequality are all factors that can play a part in future disturbances and criminal acts. Future
incidents may target specific sites such as government buildings, schools, banks, etc. Climate
changes may also influence future acts of violence, as resource scarcity can contribute to
violent acts. Though not a direct result, changes in the climate may become a “threat multiplier”

in the decades to come (United Nations, n.d.).

Risk Assessment

This section summarizes the vulnerability of the region to acts of violence. The planning
and development council conducted an online survey for the public to share its thoughts on the
hazards listed in this plan. The following table presents the results of that survey, specifically

regarding acts of violence.

PUBLIC SENTIMENT, ACTS OF VIOLENCE ‘

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses

Acts of Violence 4 (10.0%) 18 (45.0%) 11 (27.5%) 7(17.5%) 40

In the past ten years, do you remember this hazard occurring in your 22 (55.0%) 40
community?

Have you noticed an increase in the occurrences or intensity of this 20 (50.0%) 40
hazard?

Have you noticed a decrease in the occurrences or intensity of this 20 (50.0%) 40
hazard?

The following table assigns point totals based on the methodology identified in Section
2.2: Describe Hazards above.

ACTS OF VIOLENCE RISK RANKING ‘

Category Points Description Notes
Frequency 4 High (Likely to occurina | Acts of violence as defined in this hazard occur
year) regularly.
Response 3 One week Though the tactical response to resolve the incident may

occur quickly, investigative aspects and psychological
recovery would likely extend beyond a single day.

Onset 4 Less than 6 hours Acts of violence can occur with no warning.

Magnitude 1 Localized (less than 10% | Acts of violence are usually contained in a building, a
of land area affected) | campus, or a community.

Business 1 Less than 24 hours The site of an act may be impacted for several days (up

to and including permanent closure, contingent on the
scale of the incident). However, community-wide, the
impact would likely be less than 24 hours.
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ACTS OF VIOLENCE RISK RANKING ‘

Category Points Description Notes
Human 3 Medium (multiple severe | The threat of multiple severe injuries is always present
injuries) during acts of violence events.
Property 1 Less than 10% of Acts of violence are typically single-site events.
property affected
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2.2.2 Cyber Incidents

Actions taken through the use of an information system or network that result in an actual or potentially adverse
effect on an information system, network, or the information residing therein.
Risk Period of At any time Risk High

Occurrence: Ranking:

HIGHEST

HIGH Warning Less than 6 hours Type of Technological
Time: Hazard:

MEDIUM
Probability: Medium (May or may Impact: Limited

LOW not occur in a year)
Disaster None

LOWEST Declarations:

Hazard Overview

Cybersecurity incidents are generally defined as an event that actually or imminently
jeopardizes, without lawful authority, the confidentiality, integrity, or availability of information or
an information system; or constitutes a violation or imminent threat of violation of law, security
policies, security procedures, or acceptable use policies. According to the Department of
Homeland Security — Industrial Control Systems Cyber Emergency Response Team, cyber
threats to a control system refer to persons who attempt unauthorized access to a control
system device and/or network using a data communications pathway. This access can be
directed from within an organization by trusted users or from remote locations by unknown
persons using the Internet. Threats to control system can come from numerous sources,
including hostile governments, terrorist groups, disgruntled employees, and malicious intruders.

A cyber-attack targets an organization’s use of cyberspace for the purpose of disrupting,
disabling, destroying, or maliciously controlling a computing environment/infrastructure, or
destroying the integrity of the data or stealing controlled information. Cyber-attacks are
unpredictable and typically occur without warning. To protect against these threats, it is
necessary to create a secure cyber-barrier around the Industrial Control System (ICS). Though
other threats exist, including natural disasters, environmental, mechanical failure, and
inadvertent actions of an authorized user, this discussion will focus deliberate threats as
categorized in the Statement for the Record to the Joint Economic Committee by Lawrence K.
Gershwin, the Central Intelligence Agency’s National Intelligence Officer for Science and

Technology (June 21, 2001). These include national governments, terrorist, industrial spies,
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organized crime groups, hacktivists, and hackers. Activities could include espionage, hacking,
identity theft, crime, and terrorism.

Location and Extent

According to Cybersecurity Ventures, approximately 800,000 cyber-attacks occur
throughout the world per day. Because cyber-attacks can cause severe disruptions to
computers and electronics associated with critical infrastructure, statewide transportation, data
centers, public safety, and utility services, all of which use Supervisory Control and Data
Acquisition (SCADA) systems, are all vulnerable to attack. Because of this, the member
governments of Region 2, as well as individuals, businesses and other institutions are potential
targets for cyber-attacks. Specific organizations or facilities that could be at risk! include
courthouses (e.g., county courthouses, the Christie Federal Courthouse in Huntington), utility
facilities (e.g., Huntington Sanitary Board, Logan Sanitary Board, Man Sanitary Board), Marshall
University, county boards of education (i.e., central offices that store personally identifiable
information for students), healthcare facilities (e.g., Cabell Huntington Hospital, Logan Regional
Medical Center, Pleasant Valley Hospital, St. Mary’s Medical Center, Wiliamson Memorial
Hospital), etc. The actual cause of cyber-attacks can be difficult to identify because the internet
provides cover for those responsible for attack initiation.

Although the most numerous and publicized cyber intrusions and other incidents are
ascribed to lone computer-hacking hobbyists, such hackers pose a negligible threat of
widespread long-duration damage to national-level infrastructure. Nevertheless, the large
worldwide population of hackers poses a relatively high threat of an isolated or brief disruption
causing serious damage, including extensive property damage or loss of life. As the hacker
population grows, so does the likelihood of an exceptionally skilled and malicious hacker
attempting and succeeding in such an attack. Hackers are subdivided as follows:

e Sub-communities of hackers.

e Script kiddies are unskilled attackers who do NOT have the ability to discover new
vulnerabilities or write exploit code and are dependent on the research and tools from
others. Their goal is achievement and to gain access and deface web pages.

¢ Worm and virus writers are attackers who write the propagation code used in the worms

and viruses but not typically the exploit code used to penetrate the systems infected.

! Note there is no specific threat to these facilities; they appear here as samples simply because of the nature of their
operations, the data they potentially store, etc. Further, the specific examples are not meant to represent an
exhaustive listing.
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Their goals is notoriety and to cause disruption of networks and attacked computers
systems.

e Security researcher and white hat have two sub-categories; bug hunters and exploit
coders. Their goal is profit, to improve security, earn money, and achieve recognition
with an exploit.

o Professional hacker-black hat who gets paid to write exploits or actually penetrate
networks, also falls into the two sub-categories; bug hunters and exploit coders. Their

goal is profit.

Hackers and researchers interact with each other to discuss common interest,
regardless of color of hat. Hackers and researchers specialize in one or two areas of expertise
and depend on the exchange of ideas and tools to boost their capabilities in other area.
Information regarding computer security research flows slowly from the inner circle of the best
researchers and hackers to the general IT security world, in a ripple-like pattern.

The table below was excerpted from NIST 800-82, “Guide to Supervisory Control and
Data Acquisition (SCADA) and Industrial Control System Security” and provides a description of
the extent of various threats to computer system networks.

Cyber-Threat Description

Bot-network operators are hackers; however, instead of breaking into systems for the
challenge of bragging rights, they take over multiple systems in order to coordinate
attacks and to distribute phishing schemes, spam, and malware attacks.

Bot-network
operations

Seek to attack systems for monetary gain. Organized crime groups are using spam,

Criminal groups phishing, and spyware/malware to commit identify theft and online fraud.

Use cyber tools as part of their information-gathering and espionage activities. In
addition. Several nations are aggressively working to develop information warfare
doctrine, programs, and capabilities. Such capabilities enable them to have a significant
impact by disrupting the supply, communications, and economic infrastructures that
support military power.

Foreign intelligence
services

Hackers break into networks for the thrill of the challenge or for bragging rights in the
hacker community. While remote cracking once required a fair amount of skill or
Hackers computer knowledge, hackers can now download attack scripts and protocols from the
Internet and launch them against victim sites. While attack tools have become more
sophisticated, they have also become easier to use.
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UNITED STATES GOVERNMENT ACCOUNTABILITY OFFICE THREAT TABLE

Cyber-Threat Description

The disgruntled organization insider is a principal source of computer crime. Insiders
may not need a great deal of knowledge about computer intrusions because their
knowledge of a target system often allows them to gain unrestricted access to cause

Insiders damage to the system or to steal system data. The insider threat also includes
outsourcing vendors as well as employees who accidentally introduce malware into
systems.

Individuals, or small groups, who execute phishing schemes to steal identities or

Phishers information for monetary gain. Phishers may also use spam and spyware/malware to

accomplish their objectives.

Individuals or organizations who distribute unsolicited e-mail with hidden or false
Spammers information to sell products, conduct phishing schemes, distribute spyware/malware, or
attack organizations (i.e., denial of service).

Individuals or organizations carry out attacks by producing and distributing spyware and
Spyware/malware malware. Several destructive computer viruses and worms have harmed files and hard
authors drives, including the Melissa Macro Virus, Explore.Zip worm, CIH (Chernobyl) Virus,
Nimda, Code Red, Slammer, and Blaster.

Terrorist seek to destroy, incapacitate, or exploit critical infrastructures to threaten
national security, cause mass casualties, weaken the U.S. economy, and damage public
morale and confidence. Terrorists may use phishing schemes or spyware/malware to

generate funds or gather sensitive information.

Source: Government Accountability Office, U.S. DHS-Role in Critical Infrastructure Protection Cybersecurity, GAO-05-434
(Washington, D.C.: May, 2005).

Terrorist

Impacts and Vulnerability

Impacts from a large-scale cyber-attack could disrupt the region’s economy and
potentially threaten its economic stability. The magnitude of a cyber-attack will vary greatly
based on the extent of systems affected, the attacks durations, and the type of attack. The
magnitude will vary based upon which specific system is affected by an attack and the ability to
preempt and address emerging issues.

While physical structures are generally not at risk, all networked electronic devices are
vulnerable to cyber-attacks. Because computer networks contain sensitive information that is
integral to the member governments’ security, they will likely continue to be the focus of
coordinated cyber-attacks. Computer networks are also entrusted with many forms of personal
and financial information, including tax filings, birth and death records, Social Security numbers,
medical information, and more. Additionally, many critical facilities that are essential to
government operations rely upon computer networks to monitor and control critical functions.
For example an attack on the power grid could have detrimental impacts on county or municipal
services and functions. A large-scale computer breach would likely lead to significant economic
costs in lost productivity to the impacted government's agencies and potentially related

businesses and industries.
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Cyber-attack impacts can range from insignificant to catastrophic. The overwhelming
majority of cyber-attacks involve targeted attacks on a single computer. These happen every
day and cause little impact on the jurisdiction or region as a whole. However, a coordinate
attack could render county or municipal run networks useless.

In recent years, cyber-attacks have become a significant threat and can impact people,
businesses, institutions, local governments, and state agencies to varying degrees. The table

below describes the types of cyber-attacks and the associated impacts likely to be encountered.

TYPES OF CYBER ATTACKS

Threat Description

Malware Malware is a term used to describe malicious software, including spyware, ransomware,
viruses, and worms. Malware breaches a network through a vulnerability, typically when a
user clicks a dangerous link or email attachment that then installs risky software. Once inside
the system, malware can do the following:

o Block access to key components of the network (ransomware)

¢ Install malware or additional harmful software

o Covertly obtain information by transmitting data from the hard drive (spyware)

o Disrupt certain components and render the system inoperable
Botnet A collection of computers subject to control by an outside party, usually without the
knowledge of the owners, using secretly installed software robots. The robots are spread by
Trojan horses and viruses. The botnets can be used to launch denial-of-service attacks and

transmit spam.
Denial-of-Service | Flooding the networks or servers of individuals or organizations with false data requests so
Attack they are unable to respond to requests from legitimate users.
Phishing Phishing is the practice of sending fraudulent communications that appear to come from a

reputable source, usually through email. The goal is to steal sensitive data such as credit
care and login information or to install malware on the victim’s machine. Phishing is an
increasingly common cyber-threat.

SQL Injection A Structured Query Language (SQL) injection occurs when an attacker inserts malicious
code into a server that uses SQL and forces the server to reveal information it normally
would not. An attacker could carry out an SQL injection simply by submitting malicious code
into a vulnerable website search box.

Spoofing Making a message or transaction appear to come from a source other than the originator.
Spyware software that collects information without a user's knowledge and transfers it to a
third party.

Trojan Horse A destructive program that masquerades as a benign application. Unlike viruses, Trajan

horses do not replicate themselves, but they can be just as destructive. One of the most
insidious types of Trojan horse is a program that claims to rid your computer of viruses but
instead introduces viruses onto your computer.

Virus A program designed to degrade service, cause inexplicable symptoms, or damage networks.
Worm Program or algorithm that replicates itself over a computer network and usually performs
malicious actions, such as using up the computer’s resources and possibly shutting the
system down. A worm, unlike a virus, has the capability to travel without human action and
does not need to be attached to another file or program.
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The West Virginia Emergency Management Division (WVEMD) considers cybersecurity
a shared responsibility. Working with the West Virginia Fusion Center, WVEMD provides
information and education to local governments, private citizens, businesses, and health care
facilities to help ensure the security of their data. Marshall University is also set to open the
Institute for Cyber Security (ICS). The ICS will provide cyber education and outreach as conduct

cyber research.

Social Vulnerability Considerations

The latest Cybercrime Report from LexisNexis Risk Solutions reveals that the people
most vulnerable to cybercrime tend to be adults over the age of 75 and younger adults. “It is
believed that the particular vulnerability of young and older adults is largely due to the surge of
new customers going online or working from home during the 2020 COVID-19 pandemic”
(Cybernews, 2024). The report suggests that it is easy to assume that young adults are tech-
savvy and therefore relatively immune from cyberattacks, but they often have a false sense of
their capabilities and therefore tend to be more relaxed, especially in terms of their willingness
to share personal information. “While younger adults are most susceptible to online fraud
attacks, the average fraud loss per customer increases progressively with age, likely influenced
by larger disposable incomes later in life” (Cybernews, 2024).

The older demographic, by contrast, are much less familiar with the latest technologies,
and their lack of familiarity raises their susceptibility to the various scams and phishing attacks.
“Protection of the older, and potentially more vulnerable population, is critical for organizations

that are prioritizing a digital-first strategy” (Cybernews, 2024).

Previous Occurrences

Discussion with the steering committee and online research yielded no major
cybersecurity events in the past. The steering committee did feel as though member
governments, residents, and businesses are at risk as more and more data is passed online
and stored on computers. The steering committee did discuss several of the larger cyberattacks

in the U.S and recognized they could occur in the region.

Healthcare Cyberattack, 2023
A Thanksgiving Day cyberattack affected hospitals in Texas, New Jersey, New Mexico
and Oklahoma. The ransomware attack led to ambulances being diverted to different hospitals

as the affected facilities were unable to process patient intake. Three days before Thanksgiving,
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the parent company, Ardent Health detected an anomaly on their systems and engaged in an
investigation leading to the discovery of the ransomware on November 23",

Pipeline Cyberattack, 2021

On May 7, 2021, the Colonial Pipeline suffered a ransomware attack that impacted the
computerized equipment managing the pipeline. The pipeline, which carries gasoline and jet
fuel, originating in Texas provides the commodities to the southeastern part of the United
States. The target of the attack was the billing infrastructure of the company. Being unable to bill
customers, the pipeline operations were halted. However, the attackers had stolen 100
gigabytes of data and threatened to release it on the internet forcing the company to pay a $4.4
million dollars ransom. Due to the shutdown that was restarted on May 12, 2021, airlines had to
change flight schedules or add fueling stops during flights. Fuel shortages were also seen at
filling stations and panic buying set in. By May 14, 2021, fuel prices rose to their highest since

2014 reaching an average of $3 per gallon.

Loss and Damages

Cyberattacks can lead to loss of money, theft of personal information, and damage to an
individual’'s or company’s reputation and safety. Cyberattacks can be carried out using
computers, mobile phones, gaming systems, and other electronic devices. The attacks may
include identity theft, fraud, or block access to or delete documents and pictures.

According to a February 2018 report from The Council of Economic Advisers, malicious
cyber activity cost the U.S. economy between $57 billion and $109 billion in 2016. The IBM Cost
of Data Breach Report 2023 indicated that the average cost of a data breach reached an all-
time high in 2023 of USD 4.45 million. This represents a 2.3% increase from the 2022 cost of
USD 4.35 million. This report revealed that an alarming 83% of organizations experienced more
than one data breach during 2022. If a major cyber-attack was to strike the State of West
Virginia and cripple power plants and other critical lifeline utilities for an extended time, the
economic impact would be in the billions.

As cybercriminals become more ruthless, the risks and damages that they can unleash
become more serious to include physical losses and personal injury. Such events are now
known as “cyber-physical attacks”, according to the International Risk Management Institute’s
online glossary, this is a security breach in cyberspace that impacts on the physical

environment. A malicious user can take control of the computing or communication component
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of water pumps, transportation system, pipeline valves, etc. and cause damage to property and
put lives at risk.

Future Occurrence

Based on past historical data and trends, the future probability of cyber-attacks occurring
within Region 2 are moderate to high. Cyberterrorism is an emerging hazard that has the
potential to impact the member governments’ computer infrastructure and the systems and
services that are provided to the public. Concerns about cyber-attacks throughout the United
States are growing as its impacts could have potentially crippling effects. Security experts
describe the threat of cyberterrorism as imminent and highly likely to occur in any given year.

In today’s threat landscape, defenders have a huge disadvantage, attackers have to get
it right once to accomplish their goal. Whereas the defender must patch, keep up on every
possible vulnerability in all the systems, as you are only as strong as the weakest link. With
more and more data accessible from anywhere in the world, passwords are not enough

protection alone.

Risk Assessment

This section summarizes the vulnerability of the region to cyber incidents. The planning
and development council conducted an online survey for the public to share its thoughts on the
hazards listed in this plan. The following table presents the results of that survey, specifically
regarding cyber incidents.

PUBLIC SENTIMENT, CYBER INCIDENTS ‘

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses

Cyber Incidents 8 (20.00%) 15 (37.50%) 12 (30.00%) 5 (12.50%) 40

In the past ten years, do you remember this hazard occurring in your 7(17.50%) 40
community?

Have you noticed an increase in the occurrences or intensity of this 13 (32.50%) 40
hazard?

Have you noticed a decrease in the occurrences or intensity of this 0 (0.00%) 40
hazard?

The following table assigns point totals based on the methodology identified in Section

2.2: Describe Hazards above.
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CYBER INCIDENTS RISK RANKING ‘

Category Points Description Notes
Frequency 3 Medium (may or may not | According to the Cybersecurity Ventures, approximately
occur in a year) 800,000 major cyber-attacks occur throughout the world
per day.
Response 5 More than a month The IBM’s 2022 data security report indicates the

average time to identify a breach is 206 days, and
another 73 days to contain the breach for a total average
response time of approximately nine months.

Onset 4 Less than 6 hours Cyberattacks are unpredictable and typically occur
without warning.
Magnitude 2 Limited (10-25% land | Cyberattacks can cause severe disruptions to computers
area affected) and electronics associated with critical infrastructure,

transportation systems, and utility services. Magnitude
will vary greatly based on the extent of systems affected,
the attack durations, and type of attack.

Business 4 More than 30 days Cyberattacks can impact people, businesses,
institutions, local governments, to varying degrees. A
large-scale attack could lead to significant economic
costs in lost productivity to the impacted agencies.
Human 2 Low (some injuries) Human impacts would likely stem from cascading
effects. A malicious user could take control of critical
infrastructure or a transportation system and cause
damage to property and put several lives at risk.
Property 2 10-25% property affected | Impacts to property would likely stem from cascading
effects.

FEMA’s Local Mitigation Planning Handbook (2023c) directs entities compiling multi-

jurisdictional plans to identify any jurisdictions within the planning area for which the identified
risks are more or less prevalent as compared to the rest of the planning area. The following map
identifies those multi-jurisdictional risks with respect to cyber incidents. Those labels not
underlaid by a shaded drop shadow are not more or less at risk of cyber incidents. Those with

red drop shadows are more at risk; those with green are less at risk.
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2.2.3 Dam & Levee Failure

A dam is an artificial barrier or obstruction that impounds or will impound water. A dam failure is a failure of that
structure, which occurs when the barrier does not obstruct/restrain water as designed. Dam failures can rapidly
result in large areas of completely inundated land.

Risk Period of At any time, but Risk Low
Occurrence:  typically following a Ranking:
HIGHEST period of prolonged
precipitation
HIGH Warning 6-12 hours Type of Technological
MEDIUM Time: Hazard:
LOW Probability: Low (Unlikely to occur | Impact: Localized (less than 10%
in a year) of land area affected)
LOWEST Disaster None
Declarations:

Hazard Overview

This hazard profile addresses both dam and levee failures in the region. The three
leading causes of dam failure in the United States include overtopping, foundation defects and
slope instability, and piping.

e Overtopping occurs when water spills over the top of the dam. Overtopping due to
inadequate spillway design, debris blockage of spillways, or settlement of the dam crest
accounts for approximately 34% of all dam failures in the U.S.

e Foundation defects and slope instability, including settlement, cause approximately
30% of all dam failures.

e Piping is the internal erosion caused by seepage. Seepage occurs around hydraulic
structures, such as pipes and spillways, through animal burrows, around roots of
vegetation, and through cracks in the dam. Piping accounts for another 20% of dam
failures in the U.S.

e These types of failures are often interrelated in a complex manner. For example,
uncontrolled seepage may weaken the soil and lead to structural failure. A structural
failure may shorten the seepage path and lead to a piping failure. Surface erosion may
result in structural failure, and so on. Minor defects, such as cracks in the embankment,
could be the first visual sign of a significant problem, which could lead to the failure of
the structure. Someone experienced in dam design and construction should evaluate the

seriousness of all deficiencies as soon as they are detected.
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e Dam failures can be no-notice failures that occur during non-flooding situations when
reservoirs are at normal levels. No-notice failures are generally more hazardous
because of their unexpected nature and little warning time for evacuation. Other failures
occur during periods of excessive rainfall or flooding and can exacerbate inadequate
spillway capacity. Dam failures can be a cascading event following a large wildland fire,
where heavy rains may rapidly run off of burnt areas unable to absorb the excess water
into an impoundment that subsequently cannot handle the additional water. Finally,
though improbable and likely low-impact, seismic events could destabilize a dam just
enough to prompt deterioration or failure.

e Though levees are designed to a certain level of potential flood, the U.S. Army Corps of
Engineers (USACE) notes that levees are not subject to consistent design, construction,
operations, and maintenance standards. Levees function as part of a system. In other
words, a levee in one area may overtop by design to protect larger populations
downstream (USACE, 2018). A levee “failure” implies that something about the levee
failed to operate as designed, and impacts to the protected area(s) occurred. Levee
failures can result from overtopping, water flow through or under a levee, erosion, an
object hitting the levee, or an object on the levee (e.g., tree or building) falling and taking
a portion of the structure with it (USACE, 2018). The USACE also maintains the National
Levee Database (NLD).

Location and Extent

The West Virginia Department of Environmental Protection (WVDEP) defines a dam as
"an artificial barrier or obstruction that impounds or will impound, water" (WVDEP, 2023). The
WVDEP does not maintain a list of dams on its website; however, the website does state that
the agency contributes to the National Inventory of Dams. As such, the USACE National

Inventory of Dams (NID) identifies 44 dams in the region.
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DAMS IN THE REGION 2 PLANNING & DEVELOPMENT COUNCIL AREA

Dam | Normal | Dam
National Year EAP (w/ | Height | Storage | Length
ID County Name Hazard Class | River/Stream Dam Type Purpose Completed | Rev. Date) | (ft) | (Acreft) | (ft)
WV01101 | Cabell Culloden High Indian Fork Earth Recreation 1963 Yes 25 54 300
Water Supply 2/6/2001
Dam
WV01105 | Cabell | Hatfield Lake High Guyandotte Earth Recreation 1955 No 28 29 210
Dam River
WV01102 | Cabell | Lake of Eden High Goose Run Earth Recreation 1971 No 25 17 600
WV01104 | Cabell Lakeview High Tributary Tom Earth Recreation 1965 Yes 34.5 35 265
Dam Creek 10/11/2017
WV01103 | Cabell Melody T. Low Tributary Mud Earth Recreation 1962 N/A 34 42 190
Ranch Lake River of the
Guyandotte
River
WV01107 | Cabell Trout Lake Low Tributary Earth Recreation 1991 N/A 32.3 100 3,390
Guyandotte
River
WV04301 | Lincoln | Lee’s Fishing High Mahoney Earth Other 1963 No 30 14 211
Lake Dam Creek
WV04307 | Lincoln Upper Mud High Mud River Rockfill, Earth | Flood Risk Reduction, 1992 Yes 75 4,494 650
River No. 2a Recreation 2/6/2017
WV04513 | Logan Holden #22 High Unknown Earth Tailings Unknown Yes 355 | Unknown | 600
Slurry Unknown
Impoundment
WV83546 | Logan Little White High Unknown Earth Tailings Unknown Yes 290 | Unknown | 785
Oak Slurry Unknown
Impoundment
WV83527 | Logan Old House High Unknown Earth Tailings Unknown Yes 440 | Unknown | 1,195
Branch Unknown
Impoundment
No. 3
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DAMS IN THE REGION 2 PLANNING & DEVELOPMENT COUNCIL AREA

Dam | Normal | Dam
National Year EAP (w/ | Height | Storage | Length
ID County Name Hazard Class | River/Stream Dam Type Purpose Completed | Rev. Date) | (ft) | (Acreft.) ()
WV04531 | Logan | Rock House High Unknown Earth Tailings Unknown Yes 482 | Unknown | 1,170
Branch Slurry Unknown
Impoundment
WV04533 | Logan Tinsley Undetermined | Tinsley branch Earth Tailing 2005 N/A 405 8,921 2,630
Branch
Refuse
Impoundment
WV05317 | Mason Huffman High Tributary of Unknown Recreation 2010 No 35 57 250
Dam West Creek
WV05311 | Mason | McClintic #23 High Old Town Earth Recreation Unknown Yes 31 66.73 Unk
Dam Creek 5/23/218
WV05315 | Mason | McClintic #7B High Old Town Earth Fish & Wildlife Pond, | Unknown Yes 14.35 25.31 2,275
Dam Creek Recreation 5/23/2018
WV05316 | Mason | McClintic Pon High Old Town Earth Recreation Unknown Yes 13.45 12.75 2,425
#11 Creek 5/23/2018
WV05314 | Mason | McClintic #7A High Old Town Earth Fish & Wildlife Pond, | Unknown Yes 11.75 57.41 3,027
Dam Creek Recreation 5/23/2018
WV05320 | Mason Little Broad High Unknown Unknown Unknown Unknown Yes Unk Unk Unk
Run #7 Dam 513112017
WV05319 | Mason Little Broad High Unknown Unknown Unknown Unknown Yes Unk Unk Unk
Run #6 Dam 5/31/2017
WV05302 | Mason Robert C. Significant Ohio River Concrete Navigation, 1937 No 167 390,600 | 1,408
Byrd Locks Recreation
and Dam
WV05301 | Mason | Racine Locks Significant Ohio River Concrete Navigation, 1971 No 100 153,700 | 1,530
and Dam Recreation,
Hydroelectric
WV05312 | Mason | Sporn Unit5 Significant Unknown Earth Tailings Unknown Yes 65 1,840 2,219
Fly Ash Dam 10/24/2017
WV05313 | Mason | Sporn Bottom |  Significant Ohio River Other Tailings Unknown Yes 42 205 2,500
Ash Dam 10/24/2017
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DAMS IN THE REGION 2 PLANNING & DEVELOPMENT COUNCIL AREA

Dam | Normal | Dam
National Year EAP (w/ | Height | Storage | Length
ID County Name Hazard Class | River/Stream Dam Type Purpose Completed | Rev. Date) | (ft) | (Acreft) | (ft)
WV05307 | Mason AEP Proj. Significant Little Broad Earth Tailings 1978 No 30 955 13,000
1301 Ash Run
Pond
WV05318 | Mason R.C. Byrd Significant Unknown Earth Fish & Wildlife Pond | Unknown No Unk Unk Unk
On-Site Fish
Hatchery
Dam
WV05308 | Mason | McClintic #16 | Undetermined Mill Creek Earth Recreation Unknown No 30 138 1,847
Dam
WV05917 | Mingo Delbarton High Pigeon Creek Earth Other 2004 No 760 14,526 | 3,460
Slurry
Impoundment
WV05919 | Mingo Aldrich High Unknown Earth Tailings Unknown Yes 560 Unk 3,191
Branch Slurry Unknown
Impoundment
WV05922 | Mingo Ragland High Unknown Earth Tailings Unknown Yes 370 Unk 1,000
Slurry Unknown
Impoundment
WV05921 | Mingo Ben Creek High Unknown Earth Tailings Unknown Yes 358 Unk 2,195
Slurry Unknown
Impoundment
WV10924 | Mingo R.D. Baily High Guyandot Rockfill, Other | Flood Risk Reduction, 1976 Yes 310 34,000 | 1,397
Dam River Other, Fish & Wildlife 10/22/2009
Pond, Recreation
WV05918 | Mingo Nile Stone High Conley fork Earth Other 1993 No 272 1,500 1,440
Slurry
Impoundment
WV05920 | Mingo Twelvepole High Unknown Earth Tailings Unknown Yes 235 Unk 1,165
Refuse Unknown
impoundment
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DAMS IN THE REGION 2 PLANNING & DEVELOPMENT COUNCIL AREA

Dam | Normal | Dam
National Year EAP (w/ | Height | Storage | Length
ID County Name Hazard Class | River/Stream Dam Type Purpose Completed | Rev. Date) | (ft) | (Acreft.) ()
WV83518 | Mingo | Fresh Water High Unknown Earth Water Supply Unknown Yes 75 Unk 335
Impoundment Unknown
WV05901 | Mingo | Laurel Creek High Laurel Fork Rockfill, Earth | Fish & Wildlife Pond, 1960 Yes 47 408 325
Lake No. 1 Recreation 5/23/2018
WV83515 | Mingo | Fresh Water Significant Unknown Earth Water Supply Unknown Yes 66 Unk 397
Impoundment Unknown
WV09913 | Wayne Maynard High Unknown Earth Tailings Unknown Yes 262 Unk 1,165
Branch Slurry Unknown
Impoundment
WV09914 | Wayne Left High Unknown Earth Tailings Unknown Yes 130 Unk 1,600
Abutment Unknown
Slurry
Impoundment
WV09901 | Wayne East Lynn High East Fork Earth Flood Risk Reduction, 1971 Yes 113 17,190 652
Dam Twelvepole Fish & Wildlife Pond, 6/27/2011
Creek Recreation
WV09903 | Wayne | Beech Fork High Beech of Earth Flood Risk Reduction, 1976 Yes 86 9,180 1,080
Dam Twelvepole Fish & Wildlife Pond, 8/1/2011
Creek Recreation
WV83544 | Wayne | Fresh Water High Unknown Earth Water Supply Unknown Yes 61 Unk 650
Dam Unknown
WV09905 | Wayne | Moses Fork High Right Fork Rockfill, Earth Recreation 1959 Yes 25 16 160
Fishing Lake 3/13/1995
WV09902 | Wayne National Undetermined Ohio River Rockfill Tailings 1963 No 65 Unk 2,000
Steel-Ohio
River Site
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The average height of the region’s dams is 174.05’, while the average length is
1,884.17°. The oldest dam is the Robert C. Byrd Locks and Dam, constructed in 1937, while the
most recently constructed dam (i.e., 2010) is the Huffman Dam in Mason County. The hazard
classification breakdown is as follows: 32 dams are HIGH hazard (72.73%), seven facilities are
SIGNIFICANT hazard (15.91%), two facilities are LOW hazard (4.54%), and the remaining three
are undetermined (6.82%). Of the 32 high-hazard facilities, 14 had known completion dates with
an average age (per original construction) of 48.43 years.

The 2018 version of this plan listed significantly more dams sourced to the NID than
currently appear in the inventory. The breakdown in difference by county is as follows.

e Cabell County: Six noted in both 2018 and 2024

e Lincoln County: Two noted in both 2018 and 2024

¢ Logan County: 16 noted in 2018; five noted in 2024

e Mason County: 14 noted in both 2018 and 2024

e Mingo County: 15 dams listed in 2018; 10 noted in 2024
o Wayne County: Nine noted in 2018; seven noted in 2024

The structures noted in the previous plan that do not currently appear in the NID are as follows.

e Big Lick Branch Dam (Logan Co.) e Moncolo Slurry Impoundment (Logan

e EIk Creek #10 Slurry Impoundment Co.)
(Logan Co.) e Pine Creek Dam (Logan Co.)

o EIk Creek #10 Lower Slurry ¢ Rich Creek Slurry Impoundment
Impoundment (Logan Co.) (Logan Co.)

e EIk Creek #10 Upper Slurry e Right Fork of Pine Creek #22 (Logan
Impoundment (Logan Co.) Co.)

e Freshwater Dam (Wayne Co.) e Rockhouse Branch #15 (Logan Co.)

e Left Fork Kermit Coal Co. e Spring Branch (Holden #25) Dam
Impoundment Dam (Mingo Co.) (Mingo Co.)

e Left Fork Slurry Imp. (Mingo Co.) e Sprouse Creek Dam (Mingo Co.)

e Little Oak Branch Dam/Guyan #5 Dam e Sprouse Creek Slurry Impoundment
(Logan Co.) (Mingo Co.)

e Marrowbone F.W. Dam (Mingo Co.) e Titanic Hollow Dam (Logan Co.)

e Moncolo Creek Impoundment Dam e Trace Branch Slurry Impoundment
(Logan Co.) (Wayne Co.)
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Of the difference with dams in Logan County, eight of those that appeared in 2018 listed
“N/A” as the river or stream impounded and the downstream city or town. These structures may
be flood control structures that do not impound water. One of the other three lists “N/A” for river
or stream impounded; the final two are Elk Creek #10 slurry impoundments near Emmett (with
“N/A” for the river or stream impounded). However, the 2024 NID lists Old House Branch
Impoundment near Emmett which did not appear in the 2018 list. Similarly, four of the five dams
not appearing in Mingo County’s 2024 list also appear with “N/A” for both river impounded and
downstream town. Wayne County’s differences include three facilities from 2018 that do not
appear in 2024 and one facility in 2024 that did not appear in 2018.

The following map shows the locations of the dams in the region (with the hazard
classifications denoted), as they currently appear in the NID. (NOTE: None of the dams in the

region are located such that they appear in the “Greater Huntington Area” inset.)
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As noted, the West Virginia Department of Environmental Protection (WVDEP) oversees
the state's dam safety program. As overseer, the WVDEP works with dam owners and
engineers to ensure design, construction, operation, and maintenance to prevent failures and
the resulting consequences to the extent possible. The WVDEP issues Certificates of Approval,
reviews design proposals, performs maintenance inspections, and observes dams under
construction (WVDEP, 2024).

WVDEP also coordinates with dam owners and emergency management professionals
to develop an EAP for high and significant-hazard structures. WVDEP makes an MS Word

template available on its website (https://dep.wv.gov/IWWE/ee/ds/services/Pages/dseap.aspx)

for reference and to ensure that EAPs meet a minimum set of requirements. EAPs must include
data on event detection, emergency level determination, notifications and communications,
expected actions, and plan termination. They should include inundation maps. Of the 32
required EAPs, none have been updated since 2020 and six are listed as not having an EAP on
file (at the time of this plan's update in 2024).

The EAPs are important in mitigating risk for two primary reasons. First, and most
obviously, the plans outline the emergency response guidelines should an incident occur. Part
of an EAP discusses how dam owners would notify emergency response personnel and warn
those downstream from a dam. During EAP preparation, dam owners should coordinate with
local authorities to determine the capabilities and limitations of emergency response agencies.
Secondly, EAPs for high-hazard dams identify a potential inundation area that allows
responders to work directly with potentially impacted communities and facilities. Current and
accurate inundation areas also identify areas where property owners can consider mitigation
actions. The following maps show, by county, the dams listed by the age of their EAP.

The NID includes many of the dams in the region, but not all of them. There are several
National Resources Conservation Service (NRCS)/West Virginia Conservation Agency (WVCA)
dams in the region. The WVCA is responsible for the maintenance and repair of 170 watershed
dams and 22 channels throughout West Virginia (WVCA, n.d.). Local communities, in
partnership with the USDA Natural Resources Conservation Service (NRCS), constructed over
11,000 dams in 47 states, including West Virginia, since 1948, and many of those dams are
nearing or at the end of their 50-year design life. The NRCS’s West Virginia Watershed
Rehabilitation program supports the rehabilitation of these dams to address critical safety issues
(NRCS, n.d.). Currently, the WVCA is conducting a preliminary investigation and feasibility

report to consider actions on the Mill Creek Watershed in Mason County.

158



https://dep.wv.gov/WWE/ee/ds/services/Pages/dseap.aspx

Region 2 PDC Hazard Mitigation Plan
2.0 Risk Assessment

During the 2023/2024 update cycle, the PDC directed the addition of plan elements to
meet the requirements for the High-Hazard Potential Dams (HHPD) program. As such, planners
reached out to WVDEP Dam Safety for information, and Mr. Aaron Tonkery, and engineer with
WVDEP Dam Safety, participated in this update. WVDEP confirmed its main focus is to assist in
the mitigation planning process as necessary to ensure that HHPD requirements are met. Per
WVDEP, for the regional plans (and, thus, for local consideration), it is beneficial for jurisdictions
to know which dams are both “deficient” (out of compliance) and high hazard (i.e., have the
potential for loss of life). The risk potential for these structures is greatly increased over those
structures that are in compliance. At the time of this update, WVDEP was working to compile an
official “deficient dams” list, though the agency supplied a list of the dams in Region 2 that
appear as out of compliance (i.e., deficient).

o Hatfield Lake Dam (Hazard Class 1, no EAP on file with WVDEP) — Cabell County

e Huffman Dam (potential Hazard Class 1, no EAP on file with WVDEP) — Mason County

e lLaurel Lake Dam (Hazard Class 1, has a current EAP on file with WVDEP) — Mingo
County

The following map shows the dams in the region and highlights those that are both high
hazard (i.e., Hazard Class 1) and deficient.
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There are far fewer levees throughout the region, though the Region 2 area has one of
the highest numbers of levees in West Virginia. According to the National Levee Database
(USACE, 2024), there are eight levees located in the region. The map below the table shows

the location of the region’s levee systems.

LEVEES IN THE REGION 2 PLANNING & DEVELOPMENT COUNCIL AREA

Average
Length Height (in Year
County Name Ranking Flooding Source (miles) feet) Completed
Cabell Huntington LPP — | Moderate* | Guyandotte & Ohio 4.069 21 1943
Guyandotte Rivers
Cabell, Huntington LPP High* Ohio River 7.48 12 1943
Wayne
Mason Point Pleasant Moderate Kanawha & Ohio 2.276 No Data 1951
Levee System Rivers
Mingo Magnolia Low* No Data 0.014 247 No Data
Ringwall
Mingo Matewan LPP Low No Data 0497 26 1997
Mingo West Williamson Low Tug Fork of the Big 1.15 10 2004
Levee System Sandy
Mingo Williamson Levee Low No Data 0.79 43 1991
System
Wayne Ceredo-Kenova Moderate Big Sandy & Ohio 4.332 22 1940
LPP Rivers, Twelvepole
Creek
*Risk classification currently under review

The images below, taken from the U.S. Army Corps of Engineers National Levee

Database (2016), show these graphically along with the leveed, or protected, areas.
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Magnolia Ringwall Levee System Levee System in Matewan Area

Matewan, WV, LPP
3305000010)

Magnolia Ringwall, WV
(3305000030)

The City of Huntington is undertaking major projects designed to upgrade its floodwall.
There are no maijor failures on the city’s levee, but the system works with antiquated technology
and is in need of upgrades before more significant problems occur. Recently, Point Pleasant
had deficiencies with its floodwall, but it corrected those between 2018 and 2024.

Impacts and Vulnerability

The hazard classification of a dam (referenced above) corresponds to the potential for
downstream flooding, not the structural integrity of a dam. The table below describes the

downstream effects of a dam failure based on the hazard class.

DAM HAZARD CLASSIFICATIONS

Dam Hazard Potential SIGNIFICANT Hazard
Classification LOW Hazard Potential Potential HIGH Hazard Potential
Loss of Human Life None expected None expected Probable

Economic Loss Low and generally limited Yes Yes (but not necessary for
to owner this classification)

Environmental Damages Low and generally limited Yes Yes (but not necessary for
to owner this classification)

Lifeline Interest Impacted No Yes Yes (but not necessary for

this classification)

Further, there are generally three types of risks associated with dams: incremental risk,

non-break risk, and residual risk.

¢ Incremental Risk: The risk (likelihood and consequences) to the pool area and

downstream floodplain occupants attributed to the presence of the dam should the dam
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breach prior to or after overtopping or undergo component malfunction or mis-operation,
where the consequences considered are over and above those that would occur without
dam breach. The consequences typically are due to downstream inundation, but a loss
of the pool can result in significant impacts in the pool area upstream of the dam.

o Non-Breach Risk: The risk in the reservoir pool area and affected downstream
floodplain due to 'normal' operation of the dam (e.g., large spillway flows within the
design capacity that exceeds channel capacity) or 'overtopping of the dam without
breaching' scenarios.

¢ Residual Risk: The risk remaining after completing all mitigation and risk reduction
actions. Concerning dams, FEMA defines residual risk as "risk remaining at any time"
(FEMA, 2018). It is the risk that remains after decisions related to a specific dam safety
issue are made and prudent actions have been taken to address the risk. It is the remote
risk associated with the condition that was judged not to be a credible dam safety issue.

Media outlet USA Today compiled an in-depth story on threats posed by dams
throughout the United States (Crowe & Amico, 2023). The data specifically examined dam
performance under heavy rain conditions, noting the failure of several dams across the country
during rain storms. According to a map compiled by the authors, none of the dams in the region
appeared as “unsatisfactory.” Five dams appeared as “poor,” though. They were as follows.

e Culloden Water Supply Dam (Cabell County)

e Hatfield Lake Dam (Cabell County)

¢ Huffman Dam (Mason County)

e Lake of Eden (Cabell County)

e McClintic #23 Dam (Mason County)

e The USACE has adopted six classes of levees as it pertains to risk. The table below

further explains these risk classification ratings.

The USACE has adopted six classes of levees as it pertains to risk. The Huntington LPP
levee system (Cabell & Wayne Counties) is the only levee in the region classified as high. Three
others were listed as moderate (Huntington LPP — Guyandotte [Cabell County], Point Pleasant
Levee System [Mason County], and Ceredo-Kenova [Wayne County]). The table below further

explains these risk classification ratings.
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LEVEE RISK CLASSIFICATIONS

Actions for Levee Systems and Leveed Areas in this
Classification Class Risk Characteristics of this Class

Very High (1) Based on risk drivers, take immediate action to The likelihood of inundation due to
implement interim risk reduction measures. Increase breach and/or system component
frequency of levee monitoring, communicate risk malfunction in combination with loss
characteristics to the community within an expedited of life, economic, or environmental
timeframe; verify emergency plans and flood inundation | consequences results in very high
maps are current; ensure the community is aware of risk.
flood warning systems and evacuation procedures;
and, recommend purchase of flood insurance. Support
risk reduction as a very high priority.

High (2) Based on risk drivers, implement interim risk reduction | The likelihood of inundation due to
measures. Increase frequency of levee monitoring; breach and/or system component
communicate risk characteristics to the community malfunction in combination with loss
within an expedited timeframe; verify emergency plans | of life, economic, or environmental
and flood inundation maps are current; ensure consequences results in high risk.
community is aware of flood warning and evacuation
procedures; and, recommend purchase of flood
insurance. Support risk reduction as a high priority.

Moderate (3) Based on risk drivers, implement interim risk reduction | The likelihood of inundation due to
measures as appropriate. Verify risk information is breach and/or system component
current and implement routine monitoring program; malfunction in combination with loss
assure O&M is up to date; communicate risk of life, economic, or environmental
characteristics to the community in a timely manner; consequences results in moderate
verify emergency plans and flood inundation maps are | risk.
current; ensure the community is aware of flood
warning and evacuation procedures; and, recommend
purchase of flood insurance. Support risk reduction as
a priority.

Low (4) Verify risk information is current and implement routine | The likelihood of inundation due to
monitoring program and interim risk reduction breach and/or system component
measures if appropriate; assure O&M is up to date; malfunction in combination with loss
communicate risk characteristics to the community as | of life, economic, or environmental
appropriate; verify emergency plans and flood consequences results in low risk.
inundation maps are current; ensure the community is
aware of flood warning and evacuation procedures;
and, recommend purchase of flood insurance. Support
risk reduction actions to further reduce risk to as low as
practicable.

Very Low (5) Continue to implement routine levee monitoring The likelihood of inundation due to
program, including operation and maintenance, breach and/or system component
inspections, and monitoring of risk. Communicate risk | malfunction in combination with loss
characteristics to the community as appropriate; verify | of life, economic, or environmental
emergency plans and flood inundation maps are consequences results in very low
current; ensure the community is aware of flood risk.
warning and evacuation procedures; and recommend
purchase of flood insurance.

No Verdict Not enough information is available to assign risk. N/A
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Social Vulnerability Considerations

There may be social vulnerability variables at play concerning both dam failure risk and
impacts. When constructing dams, locations are typically those where should the structure fail,
resultant damage would be minimal (e.g., farmland or wildland). There are instances, though,
where large infrastructure projects like highway projects displaced socially vulnerable
populations thanks to a perception of lower property values (Norwood, 2021). Examples of
similar dam projects are much fewer than roadways, and with the benefit of this hindsight, future
dam projects can avoid those mistakes, thereby minimizing risks and some impacts exclusively
to socially vulnerable populations.

Regarding impacts, an imminent dam failure necessitates rapid notification of potentially
impacted populations. Those with low English proficiency may not understand immediate
warnings to evacuate. Further, they may be caught off guard by imminent warnings because of
similar effects surrounding awareness messages about deteriorating conditions associated with
nearby dams. Further, upon receiving an evacuation notice, households with no vehicle can
experience difficulty evacuating. The following maps show, first, areas with higher percentages
of people speaking English “less than well,” and second, the percentage of households with no

vehicle available.
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West Virginia's state hazard mitigation plan (WVEMD, 2023) estimates socially

vulnerable populations within dam failure inundation areas by county. The following table

provides the estimates for the region's counties (pp. 5.1-18-5.1-19).

REGIONAL POPULATION IN DAM FAILURE INUNDATION AREAS BY COUNTY

Total Population (in Vulnerable Populations (in % Population Socially
County Inundation Areas) Inundation Areas) Vulnerable
Cabell 11,667 2,508 21.5%
Lincoln 821 0 0.0%
Logan 4,457 2,578 57.9%
Mason 3,076 0 0.0%
Mingo 162 0 0.0%
Wayne 4,281 0 0.0%

Previous Occurrences

The National Performance of Dams Program (NPDP) at Stanford University maintains
records on modifications, repairs, incidents and their consequences, and inspections for dams
in the United States and worldwide. According to the NPDP, there have been no incidents in the
region (NPDP, n.d.). A search of the “Dam Incident Database” maintained by the Association of
State Dam Safety Officials (2023) lists five failure incidents in West Virginia between 1916 and
2023, including the Buffalo Creek Dam failure of 1916. The most recent version of the West
Virginia state mitigation plan lists the following:

e 1914 Lincoln County failure,

o 1972 Buffalo Creek Dam failure and flooding,

e 1975 R.D. Bailey Dam incident,

e 1996 Chief Logan State Park Dam incident,

e 2002 Logan County dam failure,

e 2007 Lee’s Fishing Lake Dam failure.

Buffalo Creek Dam, February 1972

The Buffalo Creek Dam failed on February 26, 1972 flooding the valley and killing 118
people. Three days of rain exacerbated two small dam breaks that had occurred several years
earlier. The dam burst, unleashing a 20-foot wall of water that roared into the valley.

About 4,000 people were living in 17 towns and villages in Buffalo Creek Valley at the

time. Hundreds of homes and buildings were swept away by the powerful flood. The Buffalo
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Mining Company, which was responsible for the tailings, was forced to pay $30 million in
damages.

Loss and Damages

The National Inventory of Dams (NID) included a consequence estimate for two of the

dams in the region. The tables below are taken from the database.

Daytime Nighttime
Pool People at People at Buildings at Economic

Scenario Elevation Risk Risk Risk Cost
Maximum High Pool - Breach N/A 3,605 4,231 2,018 $458,087,784
Maximum High Pool — Non N/A 569 964 475 $60,990,246
Breach
Top of Active Storage Pool — N/A 1,578 1,992 1,002 $211,286,804
Breach
Top of Active Storage Pool — Non N/A 0 0 0 $0
Breach
Security Scenario Pool (1% EDP) N/A N/A N/A N/A N/A
- BREACH
Security Scenario Pool (1% EDP) N/A N/A N/A N/A N/A
- NON BREACH
Normal High Pool (10% EDP) - N/A 504 828 415 $60,822,453
Breach
Normal High Pool (10% EDP) — N/A 0 0 0 $0
Non Breach
Normal High Pool (90% EDP) — N/A 476 791 393 $53,769,024
Breach
Normal High Pool (90% EDP) — N/A 0 0 0 $0
Non Breach
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Daytime Nighttime
Pool People at People at Buildings at Economic

Scenario Elevation Risk Risk Risk Cost
Maximum High Pool - Breach N/A 6,822 6,867 2,873 $817,300,522
Maximum High Pool - Non N/A 4,968 4,096 1,704 $408,331,299
Breach
Intermediate High Pool — Breach N/A 6,216 5,939 2,465 $657,251,593
Intermediate High Pool — Non N/A 3,254 2,494 1,051 $137,736,507
Breach
Top of Active Storage Pool — N/A 5,070 4,241 1,761 $452,229,629
Breach
Top of Active Storage Pool — Non N/A 21 27 25 $2,647,223
Breach
Security Scenario Pool (1% EDP) N/A N/A N/A N/A N/A
— Breach
Security Scenario Pool (1% EDP) N/A N/A N/A N/A N/A
—Non Breach
Normal High Pool (10% EDP) — N/A 475 731 315 $29,344,687
Breach
Normal High Pool (10% EDP) - N/A 0 0 0 $0
Non Breach

To determine the exposed population, structures, and estimated losses, planners used
the USACE’s National Levee Database’s “What’s Behind the Levee?” section (USACE, 2024).

The table below displays this information.

| LEVEESYSTEWLOSSESTWATES |

Name Population Buildings Critical Structures Property Value
Ceredo-Kenova LPP 4,256 2,496 10 $600,000,000
Huntington LLP 9,100 31,800 31 $4,000,000,000
Huntington LLP — Guyandotte 2,913 1,667 6 $1,000,000,000
Magnolia Ringwall 0 4 1 $400,000
Matewan LLP 49 63 3 $10,000,000
Point Pleasant Levee System 1,298 582 5 $200,000,000
West Williamson Levee System 532 293 2 $70,000,000
Williamson Levee System 854 450 6 $200,000,000

Future Occurrences

The state of dam infrastructure in West Virginia is a concern. As dams age, they become
susceptible to issues related to that age (concerning the life span of materials used in

construction). The average age of dams in the region is 60.5 years. The communities around

171




Region 2 PDC Hazard Mitigation Plan
2.0 Risk Assessment

dams, particularly upstream along the waterways they impound, also change. While some
changes, such as declining population in those upstream areas, might not alter the risk profile in
measurable ways, other changes, such as increased development (leading to increased runoff)
upstream, can strain dams.

The American Society of Civil Engineers (ASCE) regularly issues a "report card" on
America's infrastructure with state-by-state breakdowns. The ASCE’s 2020 grade for West
Virginia’s dams was a “D” (ASCE, 2023). The ASCE notes that 75% of the state’s dams are
classified as high-hazard potential. Eighty-nine percent of the state-regulated high-hazard dams

are rated to be in fair or satisfactory condition, compared to 71% nationally.

Future Climate Considerations

As a technological hazard, one might not readily think of the implications of future
climate impacts on dam or levee failures. However, though indirect, future conditions may
impact dams and levees, particularly as those dams and levees age and greater quantities of
precipitation fall. The aforementioned USA Today article plotted the probabilities of “4.6 inches
of rainfall in 24 hours” in 1995, 2025, and 2085 (Crowe & Amico, 2023). For all four of the dams
listed as being in poor condition (as well as all other dams) in the region, the probability of such
an event increased. For reference, the following table shows the increase for the four “poor

condition” dams.

PROBABILITY CHANGE, 4.6 INCHES/24 HOURS RAINFALL EVENT AT “POOR CONDITION” DAMS

Dam 1995 2025 2085 % Change
Culloden Water Supply Dam 1-in25 (4.0%) 1-in-17 1-in-14 (7.1%) 65%
Hatfield Lake Dam 1-in25 (4.0%) 1-in-17 1-in-14 (7.1%) 65%
Huffman Dam 1-in25 (4.0%) 1-in-17 1-in-15 (6.7%) 67.5%
Lake of Eden 1-in25 (4.0%) 1-in-17 1-in-14 (7.1%) 65%
McClintic #23 Dam 1-in25 (4.0%) 1-in-17 1-in-15 (6.7%) 67.5%

Risk Assessment

This section summarizes the vulnerability of the region to dam and levee failure. The
planning and development council conducted an online survey for the public to share its
thoughts on the hazards listed in this plan. The following table presents the results of that

survey, specifically regarding dam and levee failure.
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PUBLIC SENTIMENT, DAM & LEVEE FAILURE ‘

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses
Dam & Levee 26 (65.00%) 8 (20.00%) 4 (10.00%) 2 (5.00%) 40
Failure
In the past ten years, do you remember this hazard occurring in your 1(2.50%) 40
community?
Have you noticed an increase in the occurrences or intensity of this 0 (0.00%) 40
hazard?
Have you noticed a decrease in the occurrences or intensity of this 3 (7.50%) 40
hazard?

The following table assigns point totals based on the methodology identified in Section

2.2: Describe Hazards above.

DAM & LEVEE FAILURE RISK RANKING ‘

Category Points Description Notes
Frequency 2 Low (Unlikely to occur in | Region 2 experienced five dam incidents since for an
a year) average of 0.04 incidents per year.

Response 2 One day Though recovery or reconstruction operations may
extend past a single day, the initial response to a dam
failure would likely be one day.

Onset 3 6-12 hours The available EAPs include monitoring for potential
emergency incidents, and with tracking in place, some
warnings would be available. While a catastrophic failure
could occur without notice, planners used a more
plausible scenario as the basis of this estimate.

Magnitude 1 Localized (less than 10% | The inundation area impacted by any single potential

of land area affected) | dam failure would be less than 10% of the regional
planning area as well as, most likely, a county’s land
area.

Business 4 More than 30 days A catastrophic dam failure that impacted a business
would likely necessitate rebuilding that business.

Human 1 Minimum (minor injuries) | There are no injuries on record from the Thomas Dam
dam-related incident.

Property 1 Less than 10% of Again, absent previous occurrences, planners

property affected considered the entire property inventory of the region.
Damage from a dam failure would not likely exceed 10%
of the property inventory of a county (nor would it for the
region).
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2.2.4 Drought

A drought is a period of abnormally dry weather that persists long enough to produce a serious hydrological
imbalance, and a temporary shortage of water for humans, animals, and plants.
Risk Period of Typically after a period | Risk Low

Occurrence:  of prolonged absence Ranking:

HIGHEST of precipitation

HIGH Warning Over 24 hours Type of Natural
Time: Hazard:

MEDIUM
Probability: Low (Unlikely to occur | Impact: Critical (25-50% of land

LOW in a year) area affected)
Disaster S3349 (USDA FSA) (2012)

LOWEST Declarations:  S4589 (USDA FSA) (2019)

Hazard Overview

“Drought” is a period of abnormally dry weather, which persists long enough to produce
a serious hydrological imbalance. Drought is a term used in relation to who or what is affected
by the lack of moisture. Drought can be a result of multiple causes, including global weather
patterns that produce persistent, upper-level high-pressure systems with warm, dry air, resulting
in less precipitation. According to the National Centers for Environmental Information (NCEI), a
drought is a complex event that is difficult to either monitor or clearly define. Droughts develop
slowly; typically, they are already underway when officially identified. There are several types of
drought (Sears, 2017, p. 138).

e Meteorological Drought: Differences from the normal precipitation amounts. Because
different areas receive different amounts of rainfall, a drought in one place might not be
considered a drought in another.

e Agricultural Drought: Moisture deficiency seriously injurious to crops, livestock, or other
agricultural commaodities. Parched crops may wither and die. Pastures may become
insufficient to support livestock. The effects of agricultural droughts are difficult to
measure because many other variables may impact production during the same growing
season.

e Hydrological Drought: Reduction in stream flow, lake and reservoir levels, depletion of
soil moisture, and a lowering of the groundwater table. Consequently, there is a
decrease in groundwater discharge to streams and lakes. Prolonged hydrological

drought will affect the water supply.
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e Socioeconomic Drought: A lack of water that begins to affect people’s daily lives. “A
socioeconomic drought occurs when the demand for an economic good exceeds supply
as a result of a weather-related shortfall in water supply” (NDMC, 2023).

Precipitation falls in uneven patterns across the region; the amount of precipitation at a
particular location varies from year to year, but over the years, the average amount is
reasonably constant. The amount of rain and snow also varies with the seasons. Even if the
total amount of rainfall for a year is about average, rainfall shortages can occur during a period
when moisture is critically necessary for plant growth, such as in early summer. When little to no
rail falls, soils can dry out, and plants can die. When rainfall is less than normal for several
weeks, months, or years the water in wells decreases. "If dry weather persists and water-supply

problems develop, the dry period can become a drought”" (USGS, 2018).

Location and Extent

Droughts occur throughout North America, and in any given year, at least one region of
the country is likely to experience drought conditions. Droughts are region-wide phenomena that
can affect many areas and jurisdictions simultaneously. The severity of drought can evolve
throughout the year; what begins as a mild drought can become severe or extreme, then
subside to a mild incident. This process can take weeks or months, and the effects can be felt
after drought conditions end.

“Over 60 inches of precipitation falls annually on the western side of West Virginia, while
just a little over 30 inches falls annually in the eastern mountainous terrain. All of Region 2 is in

the western portion of the state (see illustration below) (NOAA NIDIS, n.d.).
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The Palmer Drought Severity Index (PDSI) is a measure of drought that is widely used to
track moisture conditions. The PDSI is "an interval of time, generally in months or years in

duration, during which the actual

DM AND PD OMPARISG
moisture supply at a given place
. U.S. Drought Monitor Palmer Drought Severity Index
rather consistently falls short of the [\/x > 40 Extreme moist spell

climatically — appropriate  moisture 3.0t03.99 | Very moist spell
2.01t02.99 Unusual moist spell
1.0101.99 Moist spell

supply.” The range of PDSI is from -

40 (extremely dry) to +4.0 0.50t0 0.99 | Incipient moist spell
(excessively wet), with the central half -0.49t00.49 | Near normal
) -0.510-0.99 | Incipient dry spell
(-0.5 to +0.5) representing normal or |"pg | Apnormally dry -1.0t0-1.99 | Mild drought
near-normal conditions. In the United | D1 [ Moderate drought -2.0t0-2.99 | Moderate drought
Severe drought -3.010-3.99 | Severe drought

States, the USDA, National Drought | Extreme drought <-4.0 Extreme drought
Mitigation Center at the University of )38 Exceptional drought | N/A
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Nebraska-Lincoln, the U.S. Department of Commerce, and the National Oceanic and
Atmospheric Administration (NOAA) developed another measurement of droughts named the
U.S. Drought Monitor (USDM). The table above shows the two scales and how they compare.

As illustrated in the table above, DO, described as Abnormally Dry, corresponds with
the PDSI of -1.0 to -1.9. Possible impacts include “short-term dryness, slowing of crop and
pasture growth” (NDMC, 2016). Moderate Drought, level D1, corresponds to a PDSI of -2.0 to -
2.9. “These conditions can result in damage to crops and pastures and can cause the
development of some water shortages” (NDMC, 2023). The D2 level, known as a Severe
Drought, is a condition where “crop or pasture losses are likely and water shortages will be
common” (NDMC, 2016). This correlates with a PDSI of -3.0 to -3.9. The D3 (PDSI of -4.0 to -
4.9), or Extreme Drought level includes impacts such as “major crop and pasture losses as
well as widespread water shortages and restrictions” (NDMC, 2016). The most critical drought
category (D4, Exceptional Drought), with a PDSI of -5.0 or less, will create exceptional and
widespread loss and will lead to water emergencies as reservoirs, streams, and wells are short
of water (NDMC, 2016).

In addition to the PDSI, the Crop Moisture Index (CMI) calculates the change in moisture
available from week to week, which gives a short-

term status of agricultural moisture (NOAA NIDIS, CROP MOISTURE INDEX

n.d.). The table at right describes the Crop Moisture | Crop Moisture Drought Condition
Ind Index Value
naex. 3.0 and up Excessively Wet

Growing populations in portions of the region, 201029 Wet
o . 1.0t01.9 Moist

I I
individual and commercial demands upon water 091009 | Sightly Dry/ Favorable Moist
supplies, and regular industrial and agricultural water | -1.0to-1.9 Abnormally Dry
usage can combine to affect water availability during | -2:010-2.9 Excessively Dry
-3.0 or less Severely Dry

both normal and drought conditions. Water supplies
in the region are a mix of public and private systems (i.e., cities/towns/public service districts
and private corporations). A moderate percentage of the region utilizes private water wells.
Many of these wells may become dry or contaminated during a drought (long before public

systems), depending on the use, size, and depth of the wells.

Impacts and Vulnerability

Droughts can impact drinking water both in terms of availability and demand. According
to the U.S. Environmental Protection Agency (USEPA), as temperatures rise, people and

animals need more water to maintain health. Additionally, a large number of economic activities
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require abundant water sources, such as energy production and growing food crops. As
droughts reduce available water sources, local officials will need to monitor water usage closely
to maintain enough for critical uses. An extreme drought could harm the large agricultural or
open urban area sectors of Region 2. According to the United States Department of
Agriculture’s (USDA) 2012 Census of Agriculture, there are 1,647 farms in the region
encompassing over 229,929 acres of land. In total, the region produced over $46 million worth
of agricultural products (based on market prices at the time). The effects of drought would
negatively impact the following business types throughout the region: farmers, local water
utilities, restaurants, the tourism industry (i.e., parks, lakes, golfing, boating, fishing, etc.),
laundry mats, community swimming pools, and car washes.

Prolonged droughts can affect a municipality's ability to provide adequate water supplies
as storage could become critically low. Mandatory water conservation measures and water use
priorities may be necessary. Local health departments may have to conduct water quality
sampling of private water wells as a buildup of contaminants in these wells is common during
extreme drought conditions. Local clinics and hospitals may begin to see a significant increase
in respiratory infections (i.e., asthma, bronchitis, and pneumonia) resulting from the dry and
windy conditions potentially affecting air quality.

The lowering of the ground-water table and a decrease in ground-water discharge to
streams and lakes may affect tourism and the recreational attractions at parks, trout streams,
and lakes. Local and state agencies may be required to post no boating and no swimming signs
at various lakes and streams where water quality standards are not being met due to stagnant
and contaminated water. Stagnant water from reduced levels can provide a breeding ground for
disease-carrying mosquitoes.

The National Drought Mitigation Center (NDMC) has developed the U.S. Drought
Monitor. The Drought Monitor is a map that is updated weekly using data from the previous
week to show areas of the U.S. that are in a drought. The following table lists the U.S. Drought

Monitor classifications of drought, along with potential impacts (NDMC, 2024).
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Category Description Possible Impacts L D;zgg Qt AL
Going into drought:
e Short-term dryness slows planting, growth of
Abnormall crops or pastures

Do Dry ’ Coming out of drought -1.0t0-1.9
e Some lingering water deficits
e Pastures or crops not fully recovered
e Some damage to crops, pastures

D1 Moderate e Streams, reservoirs, or wells are low, and some 201029

Drought water shortages developing or imminent ' '

e Voluntary water-use restrictions requested

Crop or pasture losses likely
Water shortages common -3.0t0-3.9
Water restrictions imposed

Maijor crop/pasture losses

Widespread shortages or restrictions
Exceptional and widespread crop/pasture losses
Shortages of water in reservoirs, streams, and -5.0 or less
wells create water emergencies

-4.0t0-4.9

Exceptional
Drought

Severe drought conditions can negatively affect human health (CDC, 2020). Some
effects are short-term and can be directly observed and measured, while others are indirect and
are not easy to anticipate or monitor. The possible health implications of drought include:

e Compromised quantity and quality of drinking water,

e Increased recreational risks,

o Effects on air quality,

¢ Diminished living conditions related to energy, air quality, sanitation, and hygiene,
e Compromised food and nutrition, and

e Increased incidence of illness and disease.

Social Vulnerability Considerations

Other human-centric impacts are possible. Drought vulnerability has generally been
linked to poverty and drought-related health outcomes have been associated with air quality.
The reliance on small or poorly-maintained water distribution systems puts populations at
increased risk of morbidity due to exposure to contaminated drinking water or issues resulting
from reduced use of water resources for hygiene and food washing. Finally, children and the
elderly are vulnerable to various drought-related health outcomes, such as air and waterborne

diseases (Fard, Puvvula, & Bell, 2022). The following images show (a) Census tracts in the
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region where more than 25% of the tract's population is below 150% of the poverty level and (b)
Census tracts showing the highest percentages of vulnerable populations (i.e., those under 18
and 65+) as a function of the total population.
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Previous Occurrences

According to the National Integrated Drought Information System (NIDIS), West Virginia
has experienced several noteworthy droughts since the 1900s. During the drought of 1930-31,
nearly 100% of the state experienced what would currently be referred to as a D4, or
"exceptional drought,” for eight months. More recently, a widespread exceptional drought
occurred during the summers of 1988 and 1999, accompanied by heatwaves. During the 2000s,
increased precipitation amounts have reduced the severity of drought periods in the state. Five
of the top 10 wettest years on record have occurred since 2000.

The National Centers for Environmental Information (NCEI) Storm Event Database
records instances of drought from 1997 to the present. The following table presents the NCEI

droughts that have affected the region’s six counties.

PREVIOUS DROUGHT OCCURRENCES - WV REGION 2 PDC

Location Date Injuries Deaths Property Damage | Crop Damage
All Counties 2/01/1997 0 0 $0 Reported $0 Reported
All Counties 5/01/1999 0 0 $0 Reported $0 Reported
All Counties 6/01/1999 0 0 $0 Reported $0 Reported
All Counties 7/01/1999 0 0 $0 Reported $0 Reported
All Counties 8/01/1999 0 0 $0 Reported $0 Reported
All Counties 9/01/1999 0 0 $0 Reported $0 Reported
All Counties 10/01/1999 0 0 $0 Reported $0 Reported
All Counties 9/01/2002 0 0 $0 Reported $0 Reported

Cabell,

b:ggg'r:‘ 6/08/2007 0 0 S0Reported |  $0 Reported

Wayne

Cabell,

lb:g‘s’g': 71112007 0 0 $0 Reported $0 Reported

Wayne
All Counties 8/1/2007 0 0 $0 Reported $0 Reported
All Counties 9/1/2007 0 0 $0 Reported $0 Reported
All Counties 10/1/2007 0 0 $0 Reported $0 Reported
All Counties 11/1/2007 0 0 $0 Reported $0 Reported

Loss and Damages

Loss estimates concerning drought are difficult to quantify, though droughts generally

affect crops rather than structures. There is no need for a loss estimate for structural damage.
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The varying severity levels of drought make estimating crop loss difficult, especially considering

the numerous possible mitigating factors such as time of year, heartiness of crops, etc.

The worst-case scenario would involve the entire agricultural sector being affected by a

prolonged and serious drought. Based on 2022 numbers, the most recent Census of Agriculture

published by the USDA, the market value of crops sold in the region was $38,364,000. Drought

conditions also affect livestock production. Low rainfall causes a drop in available drinking water

precluding the effective grazing of pastures. During drought years, a study from Africa

demonstrated that livestock suffers a lower conception rate due to an incomplete return to peak

body weight and a higher rate of miscarriage due to high-stress levels as the dry season

proceeds. Therefore, drought in one year will lead to lower calving rates in the following year. As

access to grazing pastures is reduced there will be a decrease in livestock body weight reducing

the value of livestock sold at market. Female milk output will also decrease as fodder access is

reduced. Once food intake is below a certain level, lactation will cease, reducing products for

the market and affecting a calf's nutrition (Toumlin, 1986).

CENSUS OF AGRICULTURE (USDA, 2022)

Cabell Lincoln Logan Mason Mingo Wayne Region 2
Number of Farms 420 173 21 805 12 216 1,647
Land in Farms 39,347 ac | 28,840 ac 752 ac 124,768 ac 4,083 ac 32,139 ac 22,929 ac
Average Size of 94 ac 167 ac 36 ac 155 ac 340 ac 149 ac 157 ac
Farm
Market Value of $2,488,000 | $1,602,000 | $83,000 | $40,697,000 | $137,000 | $1,767,000 | $46,774,000
Products Sold
Crop Sales $1,237,000 | $1,017,000 | $72,000 | $34,870,000 N/A $1,168,000 | $38,364,000
Crop Sales % 49.7% 63.5% 86.7% 85.7% N/A 66.1% 82.3%
Livestock Sales $1,251,000 | $584,000 $11,000 $5,827,000 N/A $599,000 | $8,272,000
Livestock Sales % 50.3% 36.5% 13.3% 14.3% N/A 33.9% 17.7%
Average Sales Per | $5,923.80 | $9,260.11 | $3,952.38 | $50,555.28 | $11,416.67 | $8,180.55 | $28,399.51
Farm

Although there is no direct correlation between the presence of farms and drought risk,

the market value of agricultural products sold provides evidence of total economic activity

exposed to losses from drought. On average, $46.7 million of agricultural products in Region 2

are vulnerable to drought conditions in any given year.

For planning purposes, utilizing research on average crop yield losses provides the

basis for a mathematical loss calculation. Kuwayama (2019), focused on corn and soybeans

and found that a week of drought in non-irrigating counties results in average crop yield

reductions ranging from 0.1% to 1.2%. The average market value of agricultural products sold
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annually (i.e., across 52 weeks) in the region suggests an average weekly value of
approximately $899,500 (for a potential exposure ranging from $900 to $10,800).

The declared incident cited above indicates the length of the 1999 drought was from
May through October (six months). The average length of historic droughts (receiving a
secretarial designation) in the region is five months (or 24 weeks). Combining these calculations
suggests a range of exposure of $21,600 to $259,200 per drought.

Future Occurrences

Though it is difficult to anticipate precisely where drought conditions will occur in the
future, the region’s member governments can estimate the chances of experiencing drought
conditions generally. The National Oceanic and Atmospheric Administration’s (NOAAs) Earth
System Research Laboratory (ESRL) has divided the U.S. into “climate divisions.” ESRL further
maintains data for each of these areas, including the Palmer Drought Severity Index (PDSI)
values for all months between 1895 and 2022.

The region falls into Southwestern division. The region has experienced severe or
extreme drought conditions during 100 of the 1,536 months comprising the 1895-2022 period.
The map below displays ESRL Climate Divisions’ months spent in severe or extreme drought in
the region (NOAA NCEI, 2023).
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Future Climate Considerations

The following images, taken from The Climate Explorer (NEMAC, n.d.), show the
numbers and ranges of dry days experienced and anticipated (by year) in the region. The
images show data (as gray bars) above and below the mean for 1950 through 2013 foreach of
the counties. The blue and red bands from the center of the image through the right model
conditions under lower greenhouse gas emissions (the blue line and band) and increasing
emissions (the red line and band). Per these graphics, the number of dry days shows relatively

little fluctuation.
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Risk Assessment

This section summarizes the vulnerability of the region to drought. The planning and
development council conducted an online survey for the public to share its thoughts on the
hazards listed in this plan. The following table presents the results of that survey, specifically
regarding drought.
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PUBLIC SENTIMENT, DROUGHT ‘

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses
Drought 19 (47.50%) 14 (35.00%) 6 (15.00%) 1(2.50%) 40
In the past ten years, do you remember this hazard occurring in your 4 (10.00%) 40
community?
Have you noticed an increase in the occurrences or intensity of this 3 (7.50%) 40
hazard?
Have you noticed a decrease in the occurrences or intensity of this 1(2.50%) 40
hazard?

The following table assigns point totals based on the methodology identified in Section

2.2: Describe Hazards above.

DROUGHT RISK RANKING

Category Points Description Notes
Frequency 2 Low (Unlikely to occur in | Six events in 25 years (i.e., 1997-2023) yield an
a year) estimate of 0.24 incidents per annum.

Response 4 One month Though the agricultural response may be extensive and
much longer, it is a response that is not as acute as
many other emergency responses.

Onset 1 Over 24 hours Drought conditions occur following an extended period
of specific hydrological circumstances.

Magnitude 3 Critical (25-50% of land | Historically, drought conditions have impacted the entire

area affected) region simultaneously.

Business 2 One week Drought is not likely to necessitate widespread business
closures for extended periods.

Human 1 Minimum (Few minor Drought is not likely to result in injuries; however, can

illnesses) result in a slight increase in respiratory infections such
as bronchitis and pneumonia.

Property 2 10-25% of property Though a significant amount of the land area could be

affected impacted, drought conditions do not affect personal
roperty as severely.

FEMA’s Local Mitigation Planning Handbook (2023c) directs entities compiling multi-

jurisdictional plans to identify any jurisdictions within the planning area for which the identified

risks are more or less prevalent as compared to the rest of the planning area. The following map

identifies those multi-jurisdictional risks with respect to drought. Those labels not underlaid by a

shaded drop shadow are not more or less at risk of drought. Those with red drop shadows are

more at risk (and represent those counties with more agriculture); those with green are less at
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risk. The region is generally at low risk of drought. Mason County appears red because it sees
more agricultural activity than the rest of the region. As such, all other jurisdictions are described
accurately by the above discussion, with no jurisdiction being notably less at risk than others
(which is why there are no green denotations).
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2.2.5 Earthquake

An earthquake is a sudden motion or trembling that is caused by a release of strain accumulated within or along
the edge of the Earth’s tectonic plates.
Risk Period of Any time Risk Low
Occurrence: Ranking:
HIGHEST
HIGH Warning None Type of Natural
Time: Hazard:
MEDIUM
Probability: Low (Unlikely to occur | Impact: Localized (Less than
LOW in a year) 10% of land area
affected)
LOWEST Disaster None
Declarations:

Hazard Overview

Earth consists of four layers: the inner core (innermost layer), outer core, mantle, and

crust (outermost layer). Further, the crust consists of many tectonic plates that are slowly

moving, sliding past, and bumping into one another.

TECTONIC PLATE
/62 miles thick
(brittle solid)

Most earthquakes originate along the edges of these

«—— Spreading
boundary

tectonic plates, called fault lines. The rough edges of

the tectonic plates become lodged against each

)}« CONnvergent
boundary

other. When a plate moves enough, the edges

become dislodged, causing an earthquake. The
epicenter of the earthquake is the location directly
above the ruptured fault.

Some earthquakes have foreshocks, which

are smaller earthquakes that happen at the same
location as the larger earthquake that follows. The Diagram of Earths layers
largest, main earthquake is called the main shock, which always has aftershocks that follow.
Current technology does not allow scientists to determine that an earthquake is a foreshock until
the larger earthquake follows.

Regulators and researchers have documented earthquakes induced by human activity in
the United States, Japan, and Canada. The source of these human-caused earthquakes has
been the injection of fluids into deep wells for waste disposal and secondary recovery of oil and

filling of large reservoirs for water supplies. Deep mining and nuclear testing can also cause
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small to moderate quakes. A common misconception is that hydraulic fracturing, or “fracking,” is

causing all of the induced earthquakes. In reality, fracking “is directly causing a small

percentage of the felt-induced earthquakes observed in the United States. Most induced

earthquakes in the United States are a result of the deep disposal of fluids (wastewater) related

to oil and gas production” (Rubinstein and Mahani, 2015).

Location and Extent

Earthquakes are one of nature’s most damaging hazards and are more widespread than

is often realized. The area of greatest seismic activity in the United States is along the Pacific

Coast in the states of California and
Alaska; however, as many as 40 states
have moderate earthquake risk.
Although most people do not think of
West Virginia as an earthquake-prone
state, at least 110 earthquakes with
epicenters in West Virginia have been
felt since 1824.

Earthquake epicenters occur on
fault lines; however, their effects can be
felt miles away. There are
approximately eight known fault lines
traversing West Virginia, as illustrated

+ 40° N8I W

N°”Z"5RN 38th

P; L7 4
NEAMENT ZgrA-LEL

ZONE

in the image to the right. This image portrays several faults and other structures that have been

identified by a variety of geologic studies. Known faults located beneath the region include the

LOWEST | HIGHEST
hazarp | I N

Rome Trough, the Eastern-Margin Faults, and
the Summersville Fault. These faults indicate
the locations where earthquakes could occur,
with the implication being that the entire region
could feel the effects of an earthquake, though
those effects would likely be light. The U.S.
Geological Survey (USGS) has denoted the
Region 2 area as the second- and third-lowest
risk areas per earthquakes that it will assign.

The line between these areas (appearing as
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green and blue in the image) runs horizontally from roughly the point at which West Virginia,
Ohio, and Kentucky meet eastward across southern West Virginia. As such, despite a generally
low risk throughout the region, the USGS estimates southern Cabell County, Lincoln, Logan,
Mingo, and Wayne Counties as having slightly higher risk.

West Virginia is on the periphery S o s
) ) ) NEW MADRID CANADA /\\/" 6_"_22—.5—400 -
of the New Madrid Seismic Zone, an A e p:
\
area in Missouri and adjacent states . Bnson®
i JMilwaukes Detroit
that was the site of the largest Chicago Mew Yok
Puladopia 1. Dec 16,1811
earthquake sequence to occur in g 8°0RS h\ v s
. . . . . i Speingtield e gy 2. oc;c 16, 1811
historical times in the continental United N . 'mw. Nagamuge: =78
) Type: aftershock
States. Based on data from the New e UNITED RS % > 5122&!?51375
o Nashville agnitude: ~
. Type: main shock
Madrid earthquakes of 1811 and 1812, 5 oColumbia 4 Feb.7,1812
@ tlanta 3:45 AM CST

Magnitude: ~7.7
Type: main shock

all six counties in the region could

it |\ atore SE—
perceive moderate shaking emanating ol e
from an event in this zone — ™ L }5 so
(Britannica.com, n.d.). The graphic at o [ ..
right shows the areas in the eastern ® oo
U.S. that could feel the impacts of a — Sm'z
e

large New Madrid zone event.

Note: Modern city locations and state boundaries shown

Sources: Magnitude and time of earthquakes from U.S. Geological Survey, Earthquake Hazards Program,
“New Madrid 1811-1812 Earthquakes.” Percelved shaking information from Otto W. Nuttli,
“The Mississippi Valley Earthquakes of 1811 and 1812"(1973); and U.S. Geological Survey.

Impacts and Vulnerability

Although there are numerous intensity scales to evaluate the effect of earthquakes, the
Modified Mercalli Intensity Scale (MMI) is the scale currently (officially) used in the United
States. Seismologists Harry Wood and Frank Neumann developed the MMI scale in 1931. It
assigns a value (as a Roman numeral) to a site after an earthquake based on observed effects,
ranging from acceptable to catastrophic. The MMI scale appears below (with a comparison to

the previously used Richter magnitude scale).
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MODIFIED MERCALLI AND MAGNITUDE SCALE COMPARISON

Modified Mercalli Scale Magnitude Scale

I Felt by few people under especially favorable conditions. 1.5 —]
Il Felt by few persons at rest, especially on upper floors of buildings. 20 —
25 —
Il Felt quite noticeably indoors, especially on the upper floors of buildings. Many —
do not recognize it as an earthquake. Standing vehicles may rock slightly. The _ ]
vibration feels like a passing truck. 3.0 ]
\% During the day, felt indoors by many and outdoors by few. At night, some —
awakened. Dishes, windows, and doors disturbed; walls make a cracking sound. | 3.5 ]
A sensation of a heavy truck striking a building; standing vehicles rock ]
noticeably. —
V Felt by nearly everyone; many awakened. Some dishes and windows are 4.0 —
broken. Unstable objects overturned. ]
45 ]
VI Felt by all; many frightened. Some heavy furniture moved, a few instances of —
fallen plaster or damaged chimneys. Damage slight. —
5.0 —
VII Damage is negligible in buildings of good design and construction; slight to —
moderate in well-built ordinary structures; and considerable in poorly built or _ ]
badly designed structures; some chimneys are broken. Noticed by vehicle 55 ]
drivers. —]

VIl Damage is slight in specially designed structures; considerable damage in
ordinary substantial buildings with partial collapse; damage is great in poorly 6.0 —]
built structures; chimneys, factory stacks, columns, monuments, and walls fall. —
Heavy furniture overturned. ]
IX Damage is considerable in specially designed structures; well-designed frame 6.5 —
structures thrown out of plumb. Damage is great in substantial buildings, with — ]
partial collapse. Buildings shifted off foundations. Underground pipes break. ]
7.0 |
X Some well-built wooden structures destroyed; most masonry and frame —
structures with foundations destroyed; train rails bent. ]
7.5 —
X Few, if any, masonry structures remain standing. Bridges destroyed. —
Underground pipelines taken out of service. Train rails bent significantly. 8.0 ]
Xl Damage total. Waves are seen on ground surfaces. Lines of sight and level are —]
distorted. Objects are thrown into the air. 85 ]
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The severity of the effects of earthquakes depends on the amount of energy released
from the fault or epicenter. The effects of an earthquake can be felt far beyond the site of its
occurrence. They usually occur without warning and after just a few seconds can cause
massive damage and extensive causalities. Common effects of earthquakes are ground motion
and shaking, surface ruptures, and ground failure. Ground shaking refers to the vibration of the
ground during an earthquake. Generally, the severity of ground shaking increases as magnitude
increases, and decreases as distance from the causative fault increases.

The most significant human risk during an earthquake is structure movement and
collapse. Contents within structures may fall or fail and injure or kill occupants inside of the
structures. Older structures may be more susceptible to cracks and damage. Earthquakes
further cause a variety of cascading effects, including fires due to broken electrical lines and gas
mains, ancillary structural damage, and utility and communication system outages. They can
trigger landslides, and, less commonly, tsunamis.

Earthquake fatalities fall into three categories: instantaneous, rapid, and delayed.
Instantaneous fatalities are usually due to head and chest injuries or internal and external
bleeding. Rapid deaths occur within hours and include hypovolemic shock, asphyxia, chest
compression, or environmental exposure such as hypothermia. Delayed fatalities occur within a
few days due to wound infections, dehydration, sepsis, environmental exposure, or crush
syndrome (Naghii, 2005).

Patients may also require acute care for non-surgical problems such as acute
myocardial infarction, exacerbation of chronic diseases such as diabetes or hypertension,
anxiety and other mental health problems, respiratory disease from exposure to dust and
asbestos fibers from the rubble, and near-drowning resulting from significant, rapid flooding as a
result of earthquakes. Dust from building damage or collapse causes eye injuries and
respiratory tract irritation (Naghii, 2005). Damaged infrastructure such as drinking water and
sewer pipes can lead to the spread of disease and death. Delivery of electricity and natural gas

can be disrupted causing individuals to succumb to environmental exposure (Naghii, 2005).

Social Vulnerability Considerations

The elderly, children, and the chronically ill and disabled seem to be at an elevated risk
for injury or death following an earthquake. Mobility impairment, inability to compensate for
trauma, and underlying disease contribute to the vulnerability of these groups (Naghii, 2005).

The following maps show the Census tracts of the region with the highest percentages of (a)
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elderly populations, (b) children, and (c) non-institutionalized populations with functional/access
needs.
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Low-income populations are also at an elevated risk. They often live in the most
vulnerable housing and lack the resources to undertake mitigation or evacuation measures.
Low-income individuals tend to reside in older homes and low- or moderate-income apartments
that are not subject to the most advanced building codes. Those who live in rental units depend
on landlords for structural loss prevention (Insurance Institute for Business & Home Safety,
n.d.).

Previous Occurrences

The West Virginia Geological and Economic Survey maintains the “Earthquake
Epicenters of West Virginia” database, which lists all earthquakes detected in West Virginia.
According to the database, there have been nine earthquakes epicentered in the region
between 1824 and 2023, as illustrated in the table and map below. There have been no

reported earthquakes epi-centered in Cabell or Wayne Counties since 1824 (WVGES, 2024b).

EARTHQUAKE EPICENTERS IN THE REGION (1824-2023)

Date Location Magnitude MMI Rating
June 15, 1933 Mingo County 0.0 Null (not felt)
August 11, 1970 Lincoln County 2.8 \Y
November 30, 1981 Mingo County 2.5 Null (not felf)
February 2, 1984 Mingo County 1.9 Null (not felt)
March 19, 1989 Logan County 1.9 Null (not felt)
March 27, 2002 Mingo County 2.1 Null (not felf)
September 13, 2010 Lincoln County 24 Null (not felt)
August 6, 2016 Mingo County 2.31 I
February 17, 2023 Mason County 2.61 1l
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Lincoln County Earthquake, August 1970

The largest recorded earthquake in the region occurred in Lincoln County on August 11,

1970, at approximately 6:15 a.m. The epicenter of the Magnitude 2.8 quake was south of

Sweetland off of County Route (CR) 22 (just north of the intersection of Summers Trail with CR

22). The depth of the earthquake was approximately 10 kilometers. There were no reported

injuries or damage.

Mason County Earthquake, February 2023

The most recent recorded earthquake (at the time of the 2024 submission) was a

February 27, 2023, event in Mason County. The epicenter was seven kilometers southeast of
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Cheshire, Ohio, roughly to the east of the McClintic Wildlife Management area in Mason County.
This event was a Magnitude 2.61, and there were no injuries or significant damage reported.

Loss and Damages

Though experience is not always an accurate predictor of future impacts, history
suggests that earthquake losses and damages will be minimal throughout the region. Further,
when examining the likely MMI levels of earthquakes that could occur in the region (i.e.,
averaging in the MMI Ill and IV ranges with events topping out at the MMI V level), significant

damages would not be expected.

Future Occurrences!

According to the USGS, the region has a very low earthquake risk. As such, future
occurrences remain a low priority of concern. In a study examining risks to federal buildings, the
Government Accountability Office (GAQ) included a map illustrating MMI level earthquakes with
a 2% probability of exceedance in 50 years. For reference “A 2% in 50-year probability equates
to an earthquake recurring and exceeding a given MMI level about every 2,475 years” (GAO,
2016). As can be seen in the map below the entirety of the region is within a maximum MMI V
level. The USGS indicates that MMI V earthquakes would be felt with potential dishes and/or
window damage and an overturning of unstable objects, yet damage would be minimal.

Modified Mercalli Intensity
(MMI) level

MMI is a measure of
earthquake shaking intensity
which can be related to its
effect on people and
buildings. Map shows MM|
with a 2 percent probability
of exceedance in 50 years.

1l Weak

I\

v

VI

VIl Very strong

Rl
[ D
| S Extreme

Source: GAO presentation of U.S. Geological Survey mapping; Maplnfo (map). | GAO-16-680

! Though earthquake is a natural hazard, it is not as readily connected to climate fluctuations as the other natural
hazards considered by this plan. Notably, though, the USGS has noted a correlation between weather and large
changes in atmospheric pressure caused by major storms and earthquakes (Buis, 2019).
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Risk Assessment

This section summarizes the vulnerability of the region to earthquakes. The planning and
development council conducted an online survey for the public to share its thoughts on the
hazards listed in this plan. The following table presents the results of that survey, specifically

regarding earthquakes.

PUBLIC SENTIMENT, EARTHQUAKES

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses

Earthquakes 29 (72.5%) 10 (25.0%) 0(0.0) 1(2.5%) 40
In the past ten years, do you remember this hazard occurring in your 2 (5.0%) 40
community?
Have you noticed an increase in the occurrences or intensity of this 0(0.0) 40
hazard?
Have you noticed a decrease in the occurrences or intensity of this 3 (7.5%) 40
hazard?

The following table assigns point totals based on the methodology identified in Section

2.2: Describe Hazards above.

EARTHQUAKES RISK RANKING ‘

Category Points Description Notes
Frequency 2 Low (Unlikely to occur in | There have been nine earthquakes reported throughout
a year) the region in the past 199 years (i.e., 1824-2023), which
yields an estimate of 0.05 incidents per annum.
Response 2 One day Data indicate that earthquakes have caused little to no
damage in the region; thus, the response, if there was
one, would likely be one day or less.
Onset 4 Less than 6 hours Earthquakes occur with little to no advanced warning.
Magnitude 1 Localized (less than 10% | The most powerful earthquake in the region was a 2.8
of land area affected) | magnitude with an MMI rating of IV. This event did not
cause any recorded damage.
Business 1 Less than 24 hours No previous earthquakes have disrupted the regional
economy.
Human 1 Minimum (minor injuries) | Past earthquakes have been low magnitude and have
not resulted in any reported injuries or fatalities.
Property 1 Less than 10% of Earthquakes in the region have been low magnitude and
property affected have resulted in little to no reported property damage.
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FEMA’s Local Mitigation Planning Handbook (2023c) directs entities compiling multi-
jurisdictional plans to identify any jurisdictions within the planning area for which the identified
risks are more or less prevalent as compared to the rest of the planning area. The following map
identifies those multi-jurisdictional risks with respect to earthquakes. Those labels not underlaid
by a shaded drop shadow are not more or less at risk of earthquakes. Those with red drop
shadows are more at risk; those with green are less at risk. Cabell County appears with neutral

white because it contains areas of both higher and lower risk (per the discussion above).
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2.2.6 Epidemic/Pandemic

An epidemic is an increase in the number of cases of a disease above the usual level in a population or area. A pandemic is
an epidemic that has spread over several countries or continents, typically affecting a large number of people.
Risk Period of At any time Risk Medium
Occurrence: Ranking:
HIGHEST
HIGH Warning Over 24 hours Type of Natural
Time: Hazard:
MEDIUM
Probability: Unlikely to occur in a Impact: Catastrophic (This is a
LOW year health related hazard
and does not affect land
LOWEST or property)
Disaster EM-3450-WV (2020)
Declarations:  DR-4517-WV (2020)

Hazard Overview

According to the Centers for Disease Control and Prevention (CDC), there are three
widely-accepted levels of disease presence. This profile focuses on epidemics and pandemics.

e Endemic: The baseline level of a particular disease in population of area. This level is
not necessarily the desired level, but the observed level.

e Epidemic: An increase in the number of cases of a disease above the usual level in that
population or area. Epidemics may result from an increase of the disease’s virulence,
presence of a disease in a new outbreak, enhanced disease transmission, increased
susceptibility among exposed persons, or increased exposure to the disease-causing
agent. Note that while the term “epidemic” originally included infectious diseases, some
non-infectious health conditions (such as obesity and the opioid misuse) have reached
epidemic status in the United States.

e Pandemic: An epidemic that has spread over several countries or continents, typically

affecting a large number of people.

Location and Extent

An epidemic can affect all parts of Region 2, but it is more likely to impacted densely-
populated areas and congregate populations, such as multi-unit residential complexes, nursing
homes, detention facilities, etc. The first graphic below shows the region’s population by Census

block group. Some of the densest areas of population are in and around Huntington; however,
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some larger, more rural block groups also report higher populations (in large part due to
geographic size).

The second graphic below identifies nursing homes and detention facilities in the region.
These facilities house populations in close quarters, and outbreaks are common (during both
epidemics and pandemics). The map also identifies the schools in the region. During the Covid-
19 pandemic, virus spread in schools was a major concern. Similar to congregate housing,
schools see concentrated populations of vulnerable individuals on a frequent basis. Cabell
County is also home to Marshall University with 10 on-campus living facilities as well as 10

fraternities and six sororities that provide housing.
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Impacts and Vulnerability

Major concerns during any outbreak include the ability of local health care providers to
provide medical attention to everyone who becomes ill and the ability to identify the source or
what is causing the population to become ill. The cascading effects of epidemics and pandemics
can include the following.

¢ lllness or death

e Civil disturbance

e Distrust of government
o Poor water quality

e Temporary loss of income

There are also economic impacts of a pandemic. The global COVID-19 pandemic has
had sweeping impacts on society; some of the direst are economic in nature. In West Virginia,
stay-at-home orders enacted by Governor Justice in March 2020 resulted in many West
Virginians losing work, in part or altogether. The shutdowns also shifted consumption patterns,
with more spending online and at grocery stores taking the place of entertainment, travel, and
accommodations. To respond to the economic hardships felt by the pandemic, beginning in late
March, the United States federal government issued multiple rounds of financial assistance in
the form of business loans, stimulus checks, grants, and contracts.

Yet, broad indications of impacts from the COVID-19 pandemic do not tell the whole
story. West Virginia’s highest rate of new cases per day occurred in December of 2021 and
January of 2022, when the seven-day average of new cases was 4,668. The highest seven-day
average for COVID-related deaths occurred in October 2021 with 21. In West Virginia, the
economic impacts were substantial. On April 18, 2020, the state reported 146,566
unemployment claims, which was a substantial increase over the 14,154 claims noted for March
14" of the same year. Unemployment claims fell back to the neighborhood of 20,000 by the end
of 2020, and as of August 12, 2023, reported claims had fallen to 6,664 (USA Facts, 2024).

Social Vulnerability Considerations

Disease can affect any age group; however, it can more easily affect the youngest and
oldest populations. The maps on the following pages use U.S. Census data to identify
concentrations of younger (i.e., under 18) and older (i.e., 65 and over) populations. Another
consideration is those do not seek medical treatment due to lack of health insurance. The US

Census (2022) provides information on the population of uninsured non-institutionalized
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population. Of the estimated 229,713 non-institutionalized residents, 17,804 (7.75%) do not
have health insurance. Cabell County has the highest rate of uninsured at 9.1% while Lincoln
County has the lowest at 4.5%. The third map below shows the percentage of the population

without health insurance by county.
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Previous Occurrences

Five pandemic influenza events have occurred in the last century. The 1918 Spanish
Influenza outbreak remains the worst-case pandemic on record, with the number of deaths
dramatically decreasing with each event, with the exception of the current and on-going Corona
Virus, 2019 (COVID-19) pandemic.

PREVIOUS WORLDWIDE PANDEMIC EVENTS ‘

Date Pandemic Name/Subtype Worldwide Deaths (Est.)

1918-1920 Spanish Flu / HIN1 50 million

Est. 675,000 in the U.S.
1957-1958 Asian Flu / H2N2 1.1 million

Est. 116,000 in the U.S.
1968-1969 Hong Kong Flu / H3N2 1 million

Est. 100,000 in the U.S.
2009-2010 Swine Flu / A/lH1N1 152,000 - 575,000

Est. 12,000 in the U.S.
2020-2023 Corona Virus 2019 (COVID-19) / (SARS) 7 million?,2

Est. 1.2 million in the U.S.".2

H1N1 Pandemic of 2009

A recent pandemic influenza event was the HIN1 (swine flu) incident in 2009. The CDC
monitored the spread of the disease on a near-daily basis. The H1N1 flu was relatively mild for
most people, but the virus spread rapidly; more than 700 schools in the United States closed,
and many hospitals quarantined infected individuals. HLN1 was almost entirely responsible for
total anomalies resolved as health events for 2009.

In West Virginia, a total of 99 outbreaks were identified and reported to local health
departments. Forty of the 55 counties in West Virginia (73%) reported outbreaks, including
multi-county outbreaks. The number of outbreaks in Region 2 counties were: Cabell (3), Lincoln
(1), Logan (5), Mason (3), Mingo (0), and Wayne (2). Influenza A (H1N1) accounted for 23
(43.4%) of all respiratory disease outbreaks in 2009 (WVBPH, 2009). Applying this percentage
to the total outbreaks for each county yields the following estimates of HIN1 outbreaks for
Region 2 counties: Cabell (1), Lincoln (less than 1), Logan (2), Mason (1), Mingo (0), and
Wayne (less than 1).

! Figures estimated at the time of this update
2 Data from the World Health Organization; all other data from the CDC
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Coronavirus Disease of 2019 (COVID-19 / SARS-CoV-2)

The most recent pandemic to impact the United States was the COVID-19 pandemic.
The pandemic was arguably ongoing at the time of the 2024 update to this plan. The virus
causing the pandemic is believed to have started spreading as early as 2018, originating in
Wuhan, China. To date, there have been nearly 775 million confirmed cases of the virus,
resulting in over seven million deaths worldwide (WHO, 2024). The virus has impacted every
continent and country in the world.

As of March 2023, there were approximately 641,000 confirmed cases and just over
8,000 deaths in West Virginia. The table below provides statistics for Region 2 counties, current
as of July 23, 2023 (USA Facts, 2024).

COVID-19 SURVEILLANCE INFORMATION, REGION 2 AREA

Population (2022 (Presumed)
County estimate) Confirmed Cases Deaths Recovered?
Cabell 92,730 33,871 442 33,429
Lincoln 19,901 7,267 96 7,171
Logan 31,316 12,893 204 12,689
Mason 25,000 8,899 111 8,788
Mingo 22,573 9,976 135 9,841
Wayne 37,998 11,678 148 11,530
Region 2 Totals 229,518 84,584 1,136 83,448

Loss and Damages

Losses based on historical epidemics are difficult to estimate. Epidemics rarely affect
structures, though because they affect people, at times, the operations of critical facilities,
businesses, and other community assets may be impacted. According to a study, seasonal
influenza results in a substantial economic impact, estimated, in part, at $16.3 billion in lost
earnings (Molinari et al., 2007). By population, Region 2 represents 0.07% of the United States
(calculations based on Census data). Since seasonal influenza primarily impacts the human
population, using the region’s composition of the U.S. as a multiplier (i.e., 0.0007) and applying
it to the potential economic impact, lost earnings in the region could reach $11,410,000 each
year. Though that number appears high, it equates to approximately $49.71 per year for each
person listed by the U.S. Census Bureau.

According to a study of inpatient costs for COVID-19 patients, from August of 2020
through July 15, 2023, there were approximately 6.2 million hospital admissions per the CDC.

3 Planners derived the “(Presumed) Recovered” total by subtracting the deaths from the cases.
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Using the cost to provide care (direct medical resources and hospitals delivery of services) of
$11,275, the cost to treat patients with COVID-19 was an estimated $70 billion dollars. This
number does not include outpatient treatment, testing, immunization, or patients released
directly from an emergency department visit (Kapinos, 2024). The United States Office of
Personnel Management (OPM) reports that “from February to August 2020, the six federal
health care programs spent at least $695.5 million on COVID-19 testing for their beneficiaries”
(2021).

Future Occurrences?

Seasonal influenza activity peaks every winter, generally from December to February
(CDC, 2022b). These spikes may reach outbreak status, particularly in congregate settings such
as nursing homes, detention facilities, and schools. Other bacterial and viral sicknesses, such
as the common cold, RSV, hand-foot-mouth disease, etc., may also yield localized (i.e., site-
specific) outbreaks. In the United States, the CDC surveils various conditions in concert with
state and local public health entities. At the global level, it coordinates with the World Health
Organization (WHO) regarding outbreaks and epidemics that have the potential to evolve into a
pandemic.

It is likely that new variants will continue to influence the trajectory of COVID-19. It is
almost impossible; however, to predict the characteristics of a new variant prior to its arrival,
making forecasting a complex and challenging task.

“There is a growing concern over illegal immigration bringing infectious diseases into the
United States. Approximately 500,000 legal immigrants and 80,000 refugees come to the United
States each year, and an additional 700,000 illegal immigrants enter annually. Legal immigrants
and refugees are required to have a medical examination (i.e., skin test, chest x-ray
examinations, blood tests, etc.) for migration to the US. Individuals who fail the exam due to
certain health-related conditions are not admitted to the US. Such conditions include drug
addiction or communicable diseases of public health significance such as tuberculosis (TB),
syphilis, gonorrhea, leprosy, and a changing list of current threats such as polio, cholera,
diphtheria, smallpox, or severe acute respiratory syndromes. lllegal immigrants crossing into the
United States could bring any of these threats. (Glick, 2015)”

4 Future climate considerations are not included (as a subsection).
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Risk Assessment

This section summarizes the vulnerability of the region to epidemic/pandemic. The
planning and development council conducted an online survey for the public to share its
thoughts on the hazards listed in this plan. The following table presents the results of that
survey, specifically regarding epidemic/pandemic.

PUBLIC SENTIMENT, EPIDEMIC/PANDEMIC

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses
Epidemic/Pandemic 6 (15.00%) 12 (30.00%) 16 (40.00%) 6 (15.00%) 40
In the past ten years, do you remember this hazard occurring in your 34 40
community?
Have you noticed an increase in the occurrences or intensity of this hazard? 18 40
Have you noticed a decrease in the occurrences or intensity of this hazard? 8 40

The following table assigns point totals based on the methodology identified in Section

2.2: Describe Hazards above.

EPIDEMIC/PANDEMIC RISK RANKING

Category Points Description Notes
Frequency 2 Low (Unlikely to occurina | There have been five pandemics (i.e., the worst-case when
year) compared to epidemics) in 106 years that impacted Region 2,
yielding an estimated 0.047 events per year.
Response 5 More than one month The response to the Covid-19 pandemic exceeded two years

in length. The response to epidemics will be much smaller;
planners opted to estimate based on the worst-case.

Onset 1 Over 24 hours Disease surveillance efforts typically will suggest an
escalating problem prior to a formal pandemic declaration.
Epidemics occur somewhat more quickly, but are detectable
in a similar manner.

Magnitude 4 Catastrophic (more than The term “catastrophic” is a bit dramatic in this instance, yet
50% of land area affected) | the entire region is susceptible to a pandemic.
Business 1 Less than 24 hours Even though some businesses shut down during the Covid-19

pandemic, many businesses continued operations virtually;
restaurants and retail establishments offered drive through,
delivery, or pick-up services; etc.

Human 4 High (multiple deaths) The region experienced 1,002 deaths from the Covid-19
pandemic.
Property 1 Less than 10% of property | Epidemics and pandemics impact human populations, not

affected physical property.
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FEMA’s Local Mitigation Planning Handbook (2023c) directs entities compiling multi-
jurisdictional plans to identify any jurisdictions within the planning area for which the identified
risks are more or less prevalent as compared to the rest of the planning area. The following map
identifies those multi-jurisdictional risks with respect to epidemic/pandemic. Those labels not
underlaid by a shaded drop shadow are not more or less at risk of epidemic/pandemic. Those
with red drop shadows are more at risk (i.e., the City of Huntington solely because of a higher

density population and the influx of students from out of the area); those with green are less at
risk.
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2.2.7 Extreme Temperatures

Extreme heat often results in the highest number of annual deaths of all weather-related hazards. In most of the
United States, extreme heat is defined as a long period (two to three days) of high heat and humidity with
temperatures above 90 degrees (Ready.gov, 2023). Extremely cold air comes every winter in at least part of the
country and affects millions of people across the United States. The arctic air, together with brisk winds, can lead
to dangerously cold wind chill values. People exposed to extreme cold are susceptible to frostbite and
hypothermia in a matter of minutes.

Risk Period of At any time, typically Risk Low
Occurrence:  during the middle Ranking:
HIGHEST summer and middle
winter months
HIGH Warning More than 24 hours Type of Natural
MEDIUM Time: Hazard:
LOW Probability: Will occur within a year | Impact:
Disaster S3934 (USDA FSA) (2015)
LOWEST Declarations:  WV-00036 (SBA) (2015)
54589 (USDA FSA) (2019)
S4734 (USDA FSA) (2020)
S4735 (USDA FSA) (2020)

Hazard Overview

Temperatures can vary widely over a year, but each season is associated with general,
expected temperature ranges. Summer and winter will generally have the highest and lowest
temperature ranges, respectively. Extreme temperatures are those 10 degrees above or below
the average high or low temperature for an area. For example, an extremely cold temperature
for Lincoln County (for example), would be below 14.6° F in January (based on the average
minimum January temperature of 24.6° F for the county). Those temperatures above 97° F in
July (per the average maximum of 86.6° F) would constitute an extremely hot temperature.
Ready.gov uses a slightly different definition for extreme heat, identifying it as “a period of high
heat and humidity with temperatures above 90 degrees for at least two to three days”
(Ready.gov, 2023, emphasis added). Significantly, this definition adds a time element and the
moderating variable of humidity. Duration can be significant in that the inability to get relief from
the extreme temperatures contributes to the impact.

The National Weather Service (NWS) chart below shows the various temperatures and
humidity levels that can be a danger to humans and animals. These conditions can also have
serious impacts on crops, causing below-average harvests. Repeated years of extreme

temperatures can easily cause significant economic impacts on agricultural industries.
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NOAA’S NATIONAL WEATHER SERVICE HEAT INDEX

80 | 82| 84 | 86 | 88 | 90 | 92 | 94 | 96 | 98 | 10 | 102 | 104
40 |80 |81 ] 83 | 8 | 8 | 91 | 94 | 97 | 101 [ 105 | 109 | 114
45 180 (82| 84 | 87 | 89 | 93 | 9% | 100 | 104 | 109 | 114 | 119
50 |81 83|85 | 8 | 91 | 95 | 99 | 103 | 108 | 113 | 118 | 124
55 |81 84| 8 | 8 | 93 | 97 | 101 | 106 | 112 | 117 | 124
60 [ 82 84| 8 | 91 | 95 | 100 [ 105 | 110 | 116 | 123
65 |82 85| 89 | 93 | 98 | 103 | 108 | 114 | 121
70 [ 83186 | 90 | 95 | 100 | 105 | 112 | 119
75 |84 188 | 92 | 97 | 103 | 109 | 116 | 124
80 [ 84|89 | 94 | 100 | 106 | 113 | 121
85 [ 85|90 | 96 | 102 | 110 | 117
90 [ 86|91 | 98 | 105 | 113 | 122
95 | 86|93 | 100 | 108 | 117
100 | 87 | 95 | 103 | 112 | 121
Likelihood of heat disorders with prolonged exposure or strenuous activity

|  Caution | Extreme Caution | Danger

Extremely cold temperatures are immediately dangerous to both humans and livestock
by causing frostbite and hypothermia, which can lead to permanent injury and death. The chart
below, again from the NWS, shows how quickly frostbite can occur at different temperatures
and wind speeds. In unprotected structures cold temperatures can freeze water pipes causing
them to burst upon thawing, leading to significant damage. Cold snaps during typically warmer
weather during the growing season can damage and destroy some crops, depending on their

sensitivity to temperature.
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NOAA’S NATIONAL WEATHER SERVICE WINDCHILL CHART
Tem

perature (°F)

Calm |40 (35 (30 |25 |20 {15 {10 |5 |0 |-5

5 (3631 (2519|137 |1 |5 [11] 16 |aeRaEoe s

10 34 (27 |21 |15 |9 3 |4 [-10]-16

15 32 (25119 (13 |6 |0 |-7 |-13

IE I AR ERERER 5] 2 48 (55 61 68 74 81
25 |29 (23|16 |9 (3 |4 Kl 0 37 44 51 58 64 71 78 84
g— 30 28 (22 |15 | 8 1 -5
AP APEEAEEOEEAE ) 3 41 48 55 62 69 76 B2 89
IR ARIEIEERERER - 2 % 43 50 57 64 71 78 84 91
=045 (2619 |12]5 |2 |9

A AN EREDEA | 38 45 52 60 -67 74 81 88 95

FRVAIERENEREDN . 32 39 46 54 61 68 75 82 89 97

60 25 |17 |10 | 3 4 | -1

Frostbite Times
| 10 Minutes 5 Minutes

Location and Extent

Extreme temperatures can affect all participating jurisdictions throughout the region. The
average minimum temperatures for the region’s counties, taken from data reporting January low
temperatures between 1895 and 2024 (NOAA, 2024), are 24.1°F (Cabell), 24.8°F (Lincoln),
25.1°F (Logan), 23.2°F (Mason), 23.3°F (Mingo), 24.4°F (Wayne). The high temperatures,
representing an average of the July highs between 1895 and 2023 are 86.6°F (Cabell), 86.6°F
(Lincoln), 85.5°F (Logan), 86.3°F (Mason), 86.2°F (Mingo), 86.4°F (Wayne) (NOAA, 2024). If
using these data for calculation, an average January minimum temperature for the region is
24.2° F, while a July high is 86.3° F.

The National Weather Service, in collaboration with local partners, issues several heat-
related products as conditions warrant. Descriptions of those products are in the table below.
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NWS, HEAT-RELATED PRODUCTS

Product Description
Excessive Heat Warning | Issued within 12 hours of extremely dangerous heat conditions. Issued when the
maximum heat index temperature is expected to be 105°F or higher for at least two
days and nighttime air temperatures will not drop below 75°.
Excessive Heat Watch Issued when conditions are favorable for an excessive heat event in the next 24 to 72
hours. A watch is used when the risk of a heatwave has increased, but its occurrence
and timing are still uncertain.
Heat Advisory Issued within 12 hours of the onset of extremely dangerous heat conditions. This
Advisory is issued when the maximum heat index temperature is expected to be 100°F
or higher for at least two days, and nighttime temperatures will not drop below 75°.
Excessive Heat Outlook Issued when the potential exists for an excessive heat event in the next 3-7 days.
Provides information to those who need considerable lead time to prepare for an event.

A potential variable to consider is the urban heat island. Urban heat islands occur when
urbanized areas replace natural land cover with dense concentrations of pavement, buildings,
and other surfaces that absorb and retain heat. Urbanized areas experience higher
temperatures than outlying rural areas as these buildings, infrastructure, etc. absorb and re-emit
the sun’s heat. Daytime temperatures in urban areas can be approximately 1° to 1.7° F higher
than temperatures in more rural areas, and nighttime temperatures can be between 2° and 5° F
higher (USEPA, 2023b). These conditions thus exacerbate heat events.

Portions of some municipalities are more urbanized than others, with the greater
Huntington area being the most urban of the region. The following graphic estimates areas
susceptible to the urban heat island effect in the region. The denser concentration of structures
serves as a proxy for “urbanized areas.” (Planners conducted an “optimized hot spot analysis”
within the ArcMap 10.8.2 GIS software, using structure points as the input feature.) The red and
orange areas on the map, largely around the greater Huntington area (though there is a small
area in the Logan area), represent denser clusters of structures. The blue areas of the map are

those in the region that are the least-densely built-out.
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The National Weather Service also issues products regarding extremely cold
temperatures. Such products include frost advisories, freeze watches and warnings, and hard
freeze watches and warnings. The descriptions are in the table below.

NWS, PRODUCTS RELATED TO EXTREME COLD

Product Description

Frost Advisory Issued when temperatures, winds, and sky cover are favorable for frost development.
This is most likely when temperatures are less than or equal to 36 degrees.

Freeze Watch Freeze Watches are issued a few days ahead of a cold front in which temperatures are
expected to be 29-32 degrees.

Freeze Warning Freeze Warnings are issued when low temperatures are expected to be 29-32 degrees.

Hard Freeze Watch Hard Freeze Watches are issued days ahead of a cold front in which temperatures are
expected to be 28 degrees or less.

Hard Freeze Warning Hard Freeze Warnings issued when temperatures are expected to be 28 degrees or
less

Impacts and Vulnerability

The impacts of extreme temperatures can affect the population’s health rather than
structures. The extent of damage to infrastructure would consist of broken pipes, cracks in the
pavement due to expansion/contraction, and power outages. Infrastructure systems may be
constrained during both hot and cold events, as residents push air conditioners (during hot
spells) and furnaces (during cold snaps).

Extreme heat can impact health in a variety of ways. High temperatures can trigger a
variety of heat stress conditions such as heat stroke, heat exhaustion, heat cramps, sunburn,
and heat rash. High relative humidity exacerbates these conditions. High humidity also reduces
the ability of sweat to evaporate from the skin, reducing the body’s ability to cool itself.
Prolonged exposure to heat can necessitate medical intervention; in extreme cases, prolonged
exposure could cause death. The table below outlines the possible heat disorders for people in

high-risk groups (i.e., children, elderly, etc.).
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HEAT RISKS

Heat Index Possible Heat Disorders for People in High-Risk Groups
80°F-90°F Fatigue is possible with prolonged exposure to physical activity
o o Sunstroke, heat cramps, or heat exhaustion is possible with prolonged
90°F -105°F ) -
exposure and/or physical activit

Extreme cold conditions also impact human health in several ways. Cold weather acts

as a vasoconstrictor, meaning it constricts blood vessels and raises the risk of a heart attack.
Prolonged exposure to cold weather can cause cold-related illnesses, which include
hypothermia, frostbite, trench foot/immersion foot, and chilblains.

Social Vulnerability Considerations

Extreme temperatures of either type, heat or cold, appear to impact children and the
elderly more severely than other population groups. The first of the following maps shows
concentrations of the elderly (i.e., 65 and over) as well as children (i.e., under 18) in the region.
Many seniors live alone, isolated from children and other younger family members who
established careers and live in other areas. This problem is potentially acute in a state like West
Virginia which is experiencing a high instance of out-migration. It is difficult to map areas with
high concentrations of socially isolated senior citizens, though connections need not be limited
to family. Areas with active senior citizens centers, congregate living areas with programs
serving seniors, etc., foster community and social capital. Even in areas with high
concentrations of elderly populations, this social capital can mitigate the effects of extreme
temperatures (Klinenberg, 2015).

Further, elderly populations living in the areas above as potentially susceptible to the
urban heat island effect may experience exacerbated severe heat illnesses. Similarly, those
living in poverty may find themselves in areas more impacted by the urban heat island effect,
and these individuals may not have the resources to contribute toward medical care if suffering
from heat-related illnesses. The second of the following maps shows the intersection of Census
tracts with greater than 25% of persons living below the poverty line with the estimated urban

heat islands.
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Finally, the homeless population could also be more at risk simply from being exposed to
the elements. Many communities in West Virginia anecdotally feel that homelessness is
becoming more of a problem, with it manifesting not only as people living outdoors of a structure
but also those "couch surfing" or staying with friends and acquaintances. These populations are
nearly impossible to map, but an awareness of their potential risk is helpful.

Previous Occurrences

According to the NOAA's National Centers for Environmental Information (NCEI), there
have been 269 extreme temperature events in the region since 1996. As with other weather-
related hazards, many of these events are duplicates because the hazard impacts the region as
a whole (and, as such, multiple counties are listed separately as having had an event). In the
table below, there are 49 unique dates (NOAA NCEI, 2024), which yields a more accurate

number of incidents. This revised figure, 49, suggests an average of 1.75 incidents per year.

PREVIOUS EXTREME TEMPERATURE EVENTS

Property Crop
Location Date Type Deaths | Injuries | Damage Damage

Cabell, Lincoln, Logan, 2/4/1996 Cold/Wind Chill 0 0 $15,000 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 2/27/1996 Heat 0 0 $0 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 3/10/1996 Cold/Wind Chill 0 0 $0 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 5/13/1996 Cold/Wind Chill 0 0 $0 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 1/111997 Heat 0 0 $0 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 1/16/1997 Cold/Wind Chill 0 0 $10,000 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 2/21/1997 Heat 0 0 $0 $0

Mason, Mingo, Wayne

Counties

Cabell, Lincoln, Logan, 4/1/1997 Cold/Wind Chill 0 0 $0 $0

Mason, Mingo, Wayne

Counties

Logan, Mingo Counties 5/1/1997 Cold/Wind Chill 0 0 $0 $0
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PREVIOUS EXTREME TEMPERATURE EVENTS

Location

Date

Type

Deaths

Injuries

Property
Damage

Crop
Damage

Logan, Mingo Counties

5/11/1997

Cold/Wind Chill

0

0

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

9/4/1997

Cold/Wind Chill

0

0

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

10/23/1997

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

11/1/1997

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

3/10/1998

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

3/26/1998

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

9/14/1998

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

12/6/1998

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

1/22/1999

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

2/11/1999

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

3/1/1999

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

1/2/2000

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

1/28/2000

Extreme Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

2/25/2000

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

2/26/2000

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

3/8/2000

Excessive Heat

$0

$0
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PREVIOUS EXTREME TEMPERATURE EVENTS

Location

Date

Type

Deaths

Injuries

Property
Damage

Crop
Damage

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

10/8/2000

Cold/Wind Chill

0

0

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

11/21/2000

Extreme Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

12/1/2000

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

2/9/2001

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

3/1/2001

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

10/8/2001

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

12/1/2001

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

1/28/2002

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

1/31/2002

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

4/16/2002

Excessive Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

5/19/2002

Extreme Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

1/14/2003

Cold/Wind Chill

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

8/16/2007

Excessive Heat

$0

$0

Cabell, Lincoln, Mason,
Wayne Counties

711212011

Heat

$0

$0

Cabell, Lincoln, Logan,
Mason, Mingo, Wayne
Counties

7/20/2011

Heat

$0

$0
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PREVIOUS EXTREME TEMPERATURE EVENTS

Property Crop
Location Date Type Deaths | Injuries | Damage Damage

Cabell, Lincoln, Logan, 712812011 Heat 0 0 $0 $0
Mason, Mingo, Wayne
Counties
Cabell, Lincoln, Logan, 1/6/2014 Extreme Cold/Wind Chill 0 0 $680,000 $0
Mason, Mingo, Wayne
Counties
Cabell, Lincoln, Logan, 1/27/2014 | Extreme Cold/Wind Chill 0 0 $200,000 $0
Mason, Mingo, Wayne
Counties
Cabell, Lincoln, Logan, 2/14/2015 Cold/Wind Chill 0 0 $0 $0
Mason, Mingo, Wayne
Counties
Cabell, Lincoln, Logan, | 2/18/2015 | Extreme Cold/Wind Chill 0 0 $50,000 $0
Mason, Mingo, Wayne
Counties
Mason County 2/23/2015 Cold/Wind Chill 0 0 $0 $0
Cabell, Lincoln Mason, 3/6/2015 Cold/Wind Chill 0 0 $0 $0
Wayne Counties
Mingo County 7/10/2019 Heat 0 $0 $0
Cabell, Mingo, Wayne 12/23/2022 | Extreme Cold/Wind Chill 0 $1,040,000 $0
Counties

Totals 0 0 $1,995,000 $0

Extreme Cold, December 2022

An arctic cold front swept into the region on December 23, 2022, with temperatures
dropping more than 40 degrees over six hours. Wayne County began experiencing water issued
on Christmas evening as waterlines throughout the county froze. The Kermit and Mingo PSDs in
Mingo County, which feeds Wayne County, failed due to ice jams. Once the water plants were
restored, Wayne County was once again cut off due to multiple leaks in the lines caused mostly
by main line shifts and breaks and burst water lines under residences. Lines were not restored
until after Christmas leaving residents under a boil water advisory well into the new year as

restoration projects were completed.

Loss and Damages

Extreme temperatures can impact all areas and jurisdictions of the region and are
typically widespread events. Extreme temperature events have resulted in $1,995,000 in
property damage over the past 28 years with $1,040,000 coming from one extreme cold event

in December of 2022. There have been no reported damages during extreme heat events.
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As shown in the table above, most extreme temperature events do not result in property
damage; however, dividing the total property damage by the number of events (i.e,
$1,995,000/49), planners estimated that the region can expect property damages of
approximately $40,714 per event. Data indicates that the region experiences 1.75 events per
annum, resulting in an average of $71,250 in property damage per year.

Future Occurrences

The U.S. Environmental Protection Agency notes that extreme weather is likely to
become more frequent. Since 1901, average temperatures have continued to rise in the
contiguous 48 states with nine of the 10 warmest years having occurred since 1998. Since the
1970s, summer highs and winter lows have become more common and occur at a more
frequent rate (2023). As such, participating jurisdictions can expect to see more extreme highs

and lows more frequently than in the past.

Future Climate Considerations

The following graphic shows an upward trend in the hot daily lows in the contiguous 48
states (USEPA, 2021). The smoothed line of the hot daily highs is not trending upward as much,
but it appears as though the nation is not getting the relief on those hot days that it once did.
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Area of the Contiguous 48 States with Unusually
Hot Summer Temperatures, 1910-2020

20

—— Hot daily highs
80 === Hot daily highs (smoothed)
70 —— Hot daily lows

=== Hot daily lows (smoothed)

Percent of land area

Year

Data source: NOAA (National Oceanic and Atmospheric Administration). 2021, LS. Climate Extremes Index. Accessed March 2021.
www.ncdc.noaa.gov/extremes/cei.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

The general regional area appears to be an outlier in this trend, as shown in the graphic
below (USEPA, 2021). While the region may continue to experience pockets of extreme heat,
this graphic shows the heat trends to be more pronounced in the western states, small areas of
the south, and along the eastern coast. The northern and mountainous areas of West Virginia

are mainly within the five-day change (+/-).
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Change in Unusually Hot Temperatures in the Contiguous 48 States, 1948-2020
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Data source: NOAA (National Oceanic and Atmospheric Administration). 2021. National Centers for Environmental Information.
Accessed March 2021. www.ncdc.noaa.gov.

For more information, visit U.S. EPA’'s “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

West Virginia has seen, on the whole, little change in the number of days colder than the

fifth percentile (USEPA, 2021), though there are pockets of areas registering as within the five-
to 15-day range.
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Change in Unusually Cold Temperatures in the Contiguous 48 States, 1948-2020
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Data source: NOAA (National Oceanic and Atmospheric Administration). 2021. National Centers for Environmental Information.
Accessed March 2021. www.ncdc.noaa.gov.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

While these graphics may suggest that the region should anticipate similar extreme
conditions in the future, this data is purely climatological. It does not consider the interaction
between fluctuations in temperatures and vulnerable populations. Despite a trend of out-
migration, other evidence suggests that the state’s population is aging, which could exacerbate
the heat- and cold-related health issues noted above.

Risk Assessment

This section summarizes the vulnerability of the region to extreme temperatures. The

planning and development council conducted an online survey for the public to share its
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thoughts on the hazards listed in this plan. The following table presents the results of that

survey, specifically regarding extreme temperatures.

PUBLIC SENTIMENT, EXTREME TEMPERATURES

Level of Concemn Total
Hazard Not at All Somewhat Concerned Very Responses
Extreme 5(12.5%) 14 (35.0%) 17 (42.5%) 4 (10.0%) 40
Temperatures
In the past ten years, do you remember this hazard occurring in your 21 (52.5%) 40
community?
Have you noticed an increase in the occurrences or intensity of this 17 (42.5%) 40
hazard?
Have you noticed a decrease in the occurrences or intensity of this 3 (7.5%) 50
hazard?

The following table assigns point totals based on the methodology identified in Section

2.2: Describe Hazards above.

EXTREME TEMPERATURES RISK RANKING

Category Points Description Notes
Frequency 5 Excessive (Will occur | According to historic data, extreme temperatures affect
during a year) the region an average of 1.75 times per year.

Response 2 One day The communities in the region can open warming and
cooling stations, as needed, to assist residents during
extreme temperature events. Planners noted that the
length of these operations can vary significantly and
opted to use an average of one day for this calculation.

Onset 1 Over 24 hours Extreme temperatures can be predicted several days in
advance.

Magnitude 4 Catastrophic (more than | Extreme temperature incidents often affect multiple or all

50% of land area counties of the region.
affected)

Business 1 Less than 24 hours Extreme temperature incidents do not usually affect
business or the economy.

Human 1 Minimum (minor injuries) | The region has not experienced any injuries or fatalities
from extreme temperature events.

Property 1 Less than 10% of Historically, there has been a reported $1,995,000 in

property affected property damage. All recorded damages occurred during

six events as most extreme temperature events do not
cause property damage.
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FEMA’s Local Mitigation Planning Handbook (2023c) directs entities compiling multi-
jurisdictional plans to identify any jurisdictions within the planning area for which the identified
risks are more or less prevalent as compared to the rest of the planning area. The following map
identifies those multi-jurisdictional risks with respect to extreme temperatures. Those labels not
underlaid by a shaded drop shadow are not more or less at risk of extreme temperatures. Those
with red drop shadows are more at risk; those with green are less at risk. The greater
Huntington area appears more at risk because of the urban heat island effect.
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2.2.8 Flood

A flood is a general or temporary condition of partial or complete inundation of normally dry land areas or the rapid
accumulation of runoff surface water from any source. A flash flood is a sudden local flood, typically due to heavy

Risk
HIGHEST
HIGH
MEDIUM
LOW

LOWEST

rainfall
Period of At any time, typically Risk Medium
Occurrence:  after prolonged periods | Ranking:
of precipitation
Warning 6-12 hours Type of Natural
Time: Hazard:
Probability: Excessive (will occurin | Impact: Localized (less than 10%
a year) of land area affected)
Disaster DR-224-WV (1967 DR-1838-WV (2009)

Declarations:

(1967)
DR-323-WV (1972)
DR-349-WV (1972)
DR-416-WV (1974)
DR-531-WV (1977)
EM-3052-WV (1977)
DR-569-WV (1979)
DR-706-WV (1984)
DR-1096-WV (1996)
DR-1115-WV (1996)
DR-1132-WV (1996)
DR-1168-WV (1997)
DR-1229-WV (1998)
DR-1319-WV (2000)
DR-1378-WV (2001)

WV-L0080 (SBA) (2001)

DR-1410-WV (2002)

WV-L0082 (SBA) (2002)
WV-L0083 (SBA) (2002)

DR-1455-WV (2003)
DR-1474-WV (2003)
DR-1500-WV (2004)
DR-1522-WV (2004)
DR-1536-WV (2004)
DR-1558-WV (2004)
DR-1696-WV (2007)

WV-00012 (SBA) (2009)
DR-1918-WV (2010)
WV-00022 (SBA) (2010)
DR-4059-WV (2012)
DR-4061-WV (2012)
$3386 (USDA FSA) (2012)
WV-00023 (SBA) (2012)
WV-00027(SBA) (2012)
DR-4132-WV (2013)
DR-4210-WV (2015)
DR-4219-WV (2015)
DR-4221-WV (2015)
DR-4236-WV (2015)
$3934 (USDA FSA) (2015)
DR-4273-WV (2016)
DR-4359-WV (2018)
S4444 (USDA FSA) (2018)
$4532 (USDA FSA) (2019)
DR-4605-WV (2021)
WV-00053 (SBA) (2021)
$5322 (USDA FSA) (2022)
KY-00091 (SBA) (2022)
WV-00057 (SBA) (2022)
WV-00058 (SBA) (2023)
WV-20001 (SBA) (2023)

Hazard Overview

Floods are the most prevalent hazard in the United States. Each year, floods cause

more property damage in the U.S. than any other type of natural disaster, killing an average of

150 people a year. According to NOAA, some of the possible causes of flooding include the

following.

240




Region 2 PDC Hazard Mitigation Plan
2.0 Risk Assessment

o Excessive Rainfall: This is the most common cause of flooding. Water accumulates
quicker than the soil can absorb, resulting in flooding.

e Snowmelt: It occurs when the primary source of water involved is melting snow. Unlike
rainfall which can reach the soil almost immediately, the snowpack can store the water
for an extended period until temperatures rise above freezing, and the snow melts.

e Ice or Debris Jams: Common during the winter and spring along rivers, streams, and
creeks. As ice or debris moves downstream, it may get caught in obstructions to the
water flow. When this occurs, water can be held back, causing upstream flooding. When
the jam finally breaks, flash flooding can occur downstream.

o Dam Breaks or Levee Failure: Dams can overtop, have excessive seepage, or have a

structural failure. For more information, see Section 2.2.3 Dam and Levee Failure.

Location and Extent

Floods are described by their horizontal extents, the depth of the floodwaters, and the
probability of occurrence. Unfortunately, meteorological officials historically have expressed the
likelihood of occurrence in terms such as a “100-year flood”, which the general public logically
assumes means a flood that happens once in 100 years. The probability of occurrence is
interpreted best as a percent chance of occurring. So, a 100-year flood is a flood level that has
a 1% chance of occurring in any given year. The 100-year, or 1% flood, is often a function of
risk planning. Smaller floods are more likely to occur; thus, a 10-year flood has a 10% chance of
occurring in any given year.

The following maps identify the special flood hazard areas (SFHAs) for the region’s six
counties. The SFHAs shown include the floodway (the channel of a river or other watercourse
and the adjacent land areas that must be reserved to discharge the base flood without
cumulatively increasing the water surface elevation by more than a designated height), 1%
annual chance hazard areas (see the above definition), and the 0.2% annual chance areas
(moderate flood hazard areas, formerly referred to as the “500-year flood”) (FEMA, 2020). Flood
hazard mapping by participating jurisdiction appears in Appendix 5.
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Impacts and Vulnerability

Impacts from flooding can be primary or secondary. Primary effects are those that occur
due to contact with water. Secondary effects occur because of flooding, such as disruption of

services and changes in the position of river channels.

EFFECTS OF FLOODING \

Type Description

Primary Impacts With higher velocities, streams can transport larger particles as suspended loads.
Such large particles include not only rocks and sediment, but, during a flood, could
include such large objects as automobiles, houses, and bridges.

o Massive amounts of erosion can be accomplished by floodwaters. Such erosion can
undermine bridge structures, levees, and buildings causing their collapse.

e  Water entering human-built structures causes water damage. Even with minor
flooding of homes, furniture is ruined, floors and walls are damaged, and anything that
comes in contact with the water is likely to be damaged or lost. Flooding of
automobiles usually results in damage that cannot easily be repaired.

o The high velocity of floodwater allows the water to carry more sediment as a
suspended load. When the floodwaters retreat, velocity is generally much lower, and
sediment is deposited. After the retreat of the floodwaters, everything is usually
covered with a thick layer of stream-deposited mud, including the interior of buildings.

o Flooding of farmland usually results in crop loss. Livestock, pets, and other animals
are often carried away and drown.

e Humans that get caught in the high-velocity floodwaters are often drowned by the
water.

o Floodwaters can concentrate garbage, debris, and toxic pollutants that can cause the

secondary effects of health hazards.

Drinking water supplies may become polluted, especially if sewerage treatment plants

are flooded. This may result in disease and other health effects, especially in

underdeveloped countries.

o (Gas and electrical service may be disrupted.

o Transportation systems may be disrupted, resulting in shortages of food and clean-up
supplies. In underdeveloped countries, food shortages often lead to starvation.

Long-Term (Tertiary) e  The location of river channels may change as a result of flooding, new channels

Impacts develop, leaving the old channels dry.

e Sediment deposited by flooding may destroy farmland (although silt deposited by
floodwaters could also help to increase agricultural productivity).

e Jobs may be lost due to the disruption of services, destruction of business, efc.
(although jobs may be gained in the construction industry to help rebuild or repair
flood damage).

e Insurance rates may increase.

e Corruption may result from the misuse of relief funds.

o Destruction of wildlife habitat.

Secondary Impacts

In addition to property and structure damage, flood waters pose a risk to human health.

Floodwater can contain downed power lines, human and livestock waste, household, medical,
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and industrial waste and debris, wild or stray animals, and other contaminants that can cause
illnesses (CDC, 2022a).

Flash floods are often the most dangerous floods. Flash flood waters are fast-moving
and can destroy buildings and bridges and scour new channels. Occasionally, debris floating in
flash floodwaters accumulates at natural or human-made obstructions and restricts the flow of
water. This obstruction causes upstream flooding and subsequent downstream flooding if the
obstacle suddenly releases.

Flooding impacts include injuries and potential fatalities, damage to property, lost
revenue and other economic damages, and increased demand for public safety and
infrastructure-related services. Response activities include unplanned overtime for emergency
operations center (EOC) activations, evacuations and sheltering of displaced individuals,
rerouting traffic destined for impassible roads, bridge and road repairs, and rescue or medical
missions related to motorists and isolated individuals. Private property damages to homes and
vehicles, as well as land erosion, river channel changes, agricultural damages, and livestock

losses resulting in significant rural economic impacts to residents.

Social Vulnerability Considerations

Flooding can impact numerous social vulnerability categories, in both direct and subtle
ways. Direct impacts include the following. Flood insurance can be costly, and those living in
poverty may not be able to afford coverage. As a result, they forego coverage and feel
disproportionate impacts if their home floods. Renters may not be aware that they can purchase
flood insurance, and as such, they may face similar impacts when floods occur. The following
map shows the Census tracts with more than 25% of their persons living in poverty overlaid by

flood hazard data.
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In the aftermath of disasters such as Hurricane Katrina in New Orleans and Hurricane
Harvey in Houston, Texas, more affluent (often white) impactees chose to purchase or rebuild in
less hazard-prone areas, further concentrating lower-income, often racially segregated
populations in hazard-prone areas (Craemer, 2010; Olin, 2021). Regional steering committee
representatives were not aware of this having occurred after previous floods (e.g., 1985),
though awareness of the possibility can help to prevent it from occurring (to the extent possible)
in the future.

Other direct impacts are related to response capabilities. Households with no vehicle
can experience difficulty evacuating. The following map shows the relationship between special
flood hazard areas and the Census tracts with the highest percentage of households with no
vehicle (i.e., tracts with more than 15% of the households having no vehicle). (NOTE: The map

zooms as close as possible while still capturing the Census tracts in question.)
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Other effects can be more subtle. Frequent flooding (or the potential for frequent
flooding) can depress property values in hazard areas, which can (over time) steer lower-
income residents into those areas as a matter of what they can afford. These individuals not
only have difficulty affording flood insurance premiums (as noted above), but also homeowner's
insurance more generally. The lack of insurance hampers their ability to recover when floods

occur.

Previous Occurrences
There have been 175 floods and 223 flash floods in the region since 1996 (NOAA NCEI,

2024). Some of these events are duplicates (i.e., flooding occurred in multiple counties as a

result of the same storm system). As with other weather-related data from the NCEI for the
region, it is more accurate to examine the number of unique dates with flooding (i.e., 88) or flash
flooding (i.e., 130) to determine the per annum estimate. Doing so yields 3.26 floods and 4.81

flash floods, on average, per year. The table below lists the instances of flooding.

PREVIOUS FLOOD OCCURRENCES

Location Date Event Type | Deat