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SAMPLE ADOPTION RESOLUTION

SAMPLE RESOLUTION

RESOLUTION NO.

A RESOLUTION OF (LOCAL GOVERNMENT) ADOPTING THE (TITLE AND DATE OF
MITIGATION PLAN)

WHEREAS the (local governing body) recognizes the threat that natural hazards pose to people
and property within its jurisdiction; and

WHEREAS the (local government) has prepared a multi-hazard mitigation plan, hereby known
as(title and date of mitigation plan) in accordance with federal laws, including the Robert T.
Stafford Disaster Relief and Emergency Assistance Act, as amended; the National Flood
Insurance Act of 1968, as amended; and the National Dam Safety Program Act, as amended; and

WHEREAS (title and date of mitigation plan) identifies mitigation goals and actions to reduce or

eliminate long-term risk to people and property 1n its jurisdiction from the impacts of future
hazards and disasters; and

WHEREAS adoption by the (local governing body) demonstrates its commitment to hazard
mitigation and achieving the goals outlined in the (title and date of mitigation plan).

NOW THEREFORE, BE IT RESOLVED BY THE (LOCAL GOVERNMENT), (STATE),
THAT:

In accordance with (local rule for adopting resolutions), the (local governing body) adopts the
(title and date of mitigation plan). While content related to (local government) may require
revisions to meet the plan approval requirements, changes occurring after adoption will not
require (local government) to re-adopt any further iterations of the plan. Subsequent plan updates
following the approval period for this plan will require separate adoption resolutions.

ADOPTED by a vote of (local governing body) this day of __,

Mayor:

Clerk:



https://www.fema.gov/about/stafford-act
https://www.fema.gov/about/stafford-act
https://www.fema.gov/about/stafford-act
https://www.fema.gov/sites/default/files/2020-07/national-flood-insurance-act-1968.pdf
https://www.fema.gov/sites/default/files/2020-07/national-flood-insurance-act-1968.pdf
https://www.fema.gov/sites/default/files/2020-07/national-flood-insurance-act-1968.pdf
https://www.govinfo.gov/content/pkg/BILLS-104s640enr/pdf/BILLS-104s640enr.pdf

Section 1 Introduction

1.1 General Description

Hazards are part of the world around us. The occurrence of floods, hurricanes, tornadoes, winter
storms, earthquakes, wildfires, and other hazardous events are inevitable. These hazards are
natural phenomena we cannot control. These events damage the ecological environment. Despite
their destructiveness, these occurrences are part of the natural system.

The natural environment is recuperative and can regenerate with resiliency. It is when manmade
environments intersect with these natural phenomena that disasters result. Disasters occur when
human activity, such as buildings, infrastructure, agriculture, and other land uses take place in
the path of the forces of nature. The man-made environment is not as recuperative as the natural
one. The consequences could mean damage and hardship for entire communities for years to
come.

While we cannot prevent natural hazards, we can take some measures to reduce some of their
adverse consequences. We have tools and techniques which, when put into effect in a timely
fashion, allow us to avoid the worst-case scenario when a hazard does occur. By managing a
community’s capabilities and infrastructure before a hazardous event occurs, we can mitigate
many of the negative impacts of a disaster. This reduces the magnitude of an event.

Hazard mitigation is the cornerstone of emergency management. It is defined as any sustained
action to reduce or eliminate long-term risk to life and property from a hazard event. Mitigation
encourages long-term reduction of hazard vulnerability. The goal of mitigation is to save lives
and reduce property damage.

In the past, federal legislation has provided funding for disaster relief, recovery, and some hazard
mitigation planning. The Disaster Mitigation Act of 2000 (DMA 2000) is the latest legislation to
improve this planning process. DMA 2000 amended the Robert T. Stafford Disaster Relief and
Emergency Assistance Act by repealing the previous Mitigation Planning section (409) and
replacing it with a new Mitigation Planning section (322). This new section emphasizes the need
for State, Tribal, and local entities to closely coordinate mitigation planning and implementation
efforts. The new legislation reinforces the importance of mitigation planning and emphasizes
planning for disasters before they occur. As such, this Act establishes a pre-disaster hazard
mitigation program (PDM) and new requirements for the national post-disaster Hazard
Mitigation Grant Program (HMGP). It also requires communities to have an approved hazard
mitigation plan to receive Stafford Act assistance, excluding assistance provided pursuant to
emergency provisions.

The goals of this Johnson County Hazard Mitigation plan are:

1. Reduce the potential for loss of life, injury and economic damage created by exposure
to natural hazard for residents of the planning area due to natural disasters.

2. Provide a framework and coordination to encourage all levels of government,
public/private organizations, and other participants to undertake mitigation to minimize
potential disasters and to employ mitigation in the recovery following disasters.

3. Seek grants for mitigation projects through State and Federal funding.



4. Protect existing properties from natural disasters.

Whole community approach to mitigation has specific planning objectives to minimize damage
due to disasters. These five specific objectives are:

1. Identify, describe, and characterize the natural hazards to which Johnson County is
susceptible,

2. Assess the risk of each hazard including probability and frequency, exposure, and
consequences,

3. Examine feasible mitigation opportunities appropriate for the identified hazards and
prioritize those opportunities,

4. Implement mitigation actions to reduce loss of lives and property, and

5. Identify mitigation opportunities for long-range planning consideration.

The Johnson County Hazard Mitigation Plan has been developed to assess the ongoing natural
hazard mitigation activities in Johnson County. It evaluates additional mitigation measures that
should be undertaken and outlines a strategy for implementation of mitigation projects. This
Hazard Mitigation Plan is multi-jurisdictional with a planning area that unincorporated Johnson
County and the municipalities within the County including the Cities of Clarksville, Coal Hill,
Hartman, Knoxville and Lamar, Clarksville School District, Lamar School District, Oark-Jasper
School District, Westside School District along with University of the Ozarks are included in the
Planning Area.

Formal adoption and implementation of a hazard mitigation plan presents many benefits to
Johnson County and its residents. By identifying problems and possible solutions in advance of a
disaster, the Planning Area will be in a better position to obtain pre- and post-disaster funding.

Specifically, the Disaster Mitigation Act of 2000 establishes a pre-disaster hazard mitigation
program and new requirements for the national post-disaster Hazard Mitigation Grant Program
(HMGP). It requires states and communities to have a FEMA approved hazard mitigation plan in
place prior to receiving post-disaster HMGP funds. Adoption of this hazard mitigation strategy
will also increase Johnson County’s eligibility for assistance from FEMA’s Flood Mitigation
Assistance (FMA) program. The Planning Area will also gain additional credit points under
FEMA'’s Community Rating System (CRS) program. This program provides discounts on
National Flood Insurance Program (NFIP) flood insurance premiums for residents of
communities who voluntarily participate in this program. Most importantly, Johnson County will
be able to recover faster and more wisely from a disaster. Through planning and acting on local
mitigation strategies, Johnson County communities will reduce vulnerability to disasters and
identify opportunities for mitigation. In addition, the communities may meet comprehensive
planning requirements and achieve community goals.

This update includes information pertaining to disasters that have impacted the Planning Area
since the last revision. This document helps in obtaining information to better mitigate hazards in
areas within the county that are prone to certain disasters. This plan is an update of the 2018
FEMA approved Johnson County Hazard Mitigation Plan. The priorities of the 2024 Johnson



County Hazard Mitigation Plan remain consistent with the 2018 FEMA approved Johnson
County Hazard Mitigation Plan. The priorities of the county have not changed.

1.2 Parts of the Plan

The Johnson County Hazard Mitigation Plan is divided into sections. These sections are created
to address FEMA requirements that became effective April 19, 2023.
1. Element A: Planning Process
Element B: Hazard Identification and Risk Assessment
Element C: Mitigation Strategy
Element D: Plan Maintenance
Element E: Plan Update
Element F: Plan Adoption
Element G: High Hazard Potential Dams
Element H: Additional State Requirements/Supporting Documentation

e A o

This Hazard Mitigation Plan is multi-jurisdictional with a planning area that includes all
unincorporated Johnson County and the municipalities within the County including the Cities of
Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville School District, Lamar School
District, Oark-Jasper School District, Westside School District along with University of the
Ozarks are also included in the Planning Area.

All jurisdictions and school districts listed above actively participated in the planning process
from its inception. Each jurisdiction provided a representative to participate on the planning team
or if a representative was unable to attend, they chose to be represented by the Johnson County
Office of Emergency Management. Planning team members actively participated in meetings,
solicited input from members of their communities, and ensured that all jurisdiction information
was reflected in the plan.

1.3 Involvement of Local Government

Johnson County’s mitigation update planning process was initiated September 6, 2022, when the
County, through the efforts of the Johnson County Office of Emergency Management (OEM),
was awarded a Hazard Mitigation Grant Program (HMGP) grant by FEMA through ADEM,
under Johnson County Judge Herman Houston. Johnson County negotiated a subcontract with
West Central Arkansas Planning and Development District to facilitate their mitigation planning
efforts. West Central Arkansas Planning and Development District served as facilitator. Klay
Rowbotham, Deputy Director of the Johnson County OEM, led the planning effort.

Once all participants in the Planning Area under the responsibility of the Johnson County OEM
formally agreed to participate, an initial planning team comprised of representatives from the
Planning Area was organized.

This initial team was instructed to solicit interested people from their communities to participate
on the planning team. This solicitation led to the addition of several planning team members. The
planning team members include representatives from County government, local governments,



city governments, public works officials, emergency management officials, fire districts, school
districts and nonprofits.

All community stakeholders actively participated in the planning process. This participation was
performed by soliciting input from communities in the Planning Area and participation in
meetings. Due to Covid-19 pandemic meetings were primarily by Zoom. If a city or school
district could not attend a meeting, Johnson County OEM Klay Rowbotham represented them.
Also, all minutes and materials were mailed/emailed out to the community stakeholders that
could not attend. Communication was followed up by phone and email by Klay Rowbotham,
Johnson County OEM and Kristen Lancaster or Kristin Cawyer at West Central Arkansas
Planning and Development District. Courtney Decker at West Central Arkansas Planning and
Development District completed communications, finished the plan writing, and followed
through with Public Review upload and revisions, ADEM, and FEMA.

The Planning Teams main discussion topics with WCAPDD were:
e Discussion on what mitigation is and how it benefits the Planning Area
Risk for the Planning Area
Past hazard occurrences
Mitigation actions/plans
Ongoing/future mitigation projects

Three planning events were scheduled throughout the planning process. A kick-off meeting was
held December 7, 2022, at the Johnson County Courthouse to discuss and distribute the Natural
Hazard Questionnaire.

In April 2023 there was a staff change at WCAPDD. Due to staff changes, and the amount of
time that passed, it was important to conduct a public meeting where the community
stakeholders could attend. April 16, 2024, a planning meeting was held. Invites were sent out via
email and phone calls to community stakeholders. The meeting date, time, place, and reason
were advertised in the newspaper, social media and on the West Central Arkansas Planning and
Development District website to reach underserved and vulnerable populations. This meeting
allowed us to:

Define mitigation and establish its purpose for the Planning Area
Organize a consistent Planning Team

Assess capabilities.

Engage the community.

April 30, 2024, a planning meeting was held. Invites were sent out via email and phone calls.
The meeting date, time, place, and reason were advertised in the newspaper, social media and on
the West Central Arkansas Planning and Development District website. This meeting was
lengthy and allowed the Planning Team to:

e Assess the risks for the Planning Area using the results from the Natural Hazards
Questionnaire and the National Risk Index
e Identify specific vulnerable populations.



e Discuss mitigation actions from the 2018 Hazard Mitigation Plan and identify what had
been completed.

e Develop new mitigation actions.

e Develop new mitigation plans/future projects.

e Determine how the Planning Team will maintain the Hazard Mitigation Plan once it is
adopted.

Technical assistance and training were provided to WCAPDD by the Arkansas Department of
Emergency Management and FEMA. Both entities discussed the importance of incorporating
whole community into the process. Guidelines for the mitigation plan were outlined in FEMA
Local Mitigation Planning Policy Guide FP 206-21-0002.

A whole community approach to mitigation planning was encouraged. According to FEMA a
whole community approach is one that attempts to engage the full capacity of residents,
emergency management, government (local, tribal, state, territorial and federal), private and
nonprofit sectors. This includes businesses, faith-based organizations, and disability
organizations. A whole community approach to mitigation provides people of the planning area a
more informed and shared understanding of the community’s risk, needs and capabilities. This
approach empowers the whole community and allows for resources to be effectively used. Using
a whole community approach to mitigation planning paves a path to the planning areas stability
and resilience.

For Johnson County to achieve a whole community approach, special consideration was taken to
enable and target underserved and vulnerable communities by providing the Natural Hazard Risk
Questionnaire in an online format for accessibility ease. Other vulnerable populations found the
online Questionnaire difficult to navigate, so a paper copy of the Natural Hazard Risk
Questionnaire was made available upon request.

1.4 Neighboring Community Involvement

During the Mitigation Planning Process neighboring communities, State and regional agencies
involved in hazard mitigation activities, and agencies that have the authority to regulate
development were informed of planning meetings. They received a personal invite by the
Johnson County OEM to attend these meetings. Representatives from Arkansas Department of
Emergency Management (Layce Blake, Jennifer Oakley), attended in person. These mutual aid
agreements were reviewed and discussed during the planning process.



Section 2 Planning Process

2.1 Planning Process

The Planning Process consisted of the following items:

Once the initial planning meeting was held, Planning Committees were formed. These
committees were divided by county/city/municipality. Everyone was encouraged to
participate in their committee and invite others to join often. Johnson County OEM
oversaw organizing and overseeing these committees. Johnson County OEM was
responsible for collecting data and documentation from committees and sharing them
with West Central Arkansas Planning and Development District (WCAPDD).

Johnson County Judge engaged West Central Arkansas Planning and Development
District (WCAPDD), the regional planning organization, to provide staff support in
conducting the planning process and preparing the plan.

Meetings were held with committee members to understand and agree on the planning
process. The steps required for the planning process include organizing resources,
assessing hazards, developing a mitigation plan, implementing the plan, and monitoring
progress.

WCAPDD staff attended workshops presented by FEMA and ADEM on the preparation
of the mitigation plan.

WCAPDD staff had numerous subsequent discussions about the planning process with
ADEM staff.

The WCAPDD staff discussed planning process issues with others in the state that were
involved in the preparation of other hazard mitigation plans such as neighboring Counties
and other Planning and Development Districts.

Natural Hazard Mitigation Questionnaires were distributed and a total of 2 were returned.
The natural hazards that the public seemed most concerned about were wildfire, flood,
dam failure, earthquake, and mudslide. A copy of the Natural Hazards Questionnaire and
the results collected are in the Supporting Documents section of this plan. The Natural
Hazards Questionnaire will be available year-round at the public library, County Website,
and WCAPDD website. The questionnaire is a google form. The google form provides
easy access to anyone with a cellphone or computer. The information will be
collected/documented in the next update.

Mitigation actions were created using the data from the Natural Hazards Questionnaire by
the planning team.

The Planning Committee utilized these technical documents:

- Arkansas Hazard Mitigation Plan was used as a guidance tool for past occurrences and
risk assessments.

- WCAPDD Comprehensive Economic Development Strategy was used to review
Disaster and Resiliency procedures from natural disasters that helped during the
mitigation actions process.

- Esri with ArcGIS was utilized to create maps.

- National Inventory of Dams
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- Google Earth was used when looking at dams as well as geological information of the
area.
- NOAA Storm Events Database was used to research previous natural hazard events.

Timeline of Events

Date Meeting Information Attendees
December 7, 2022 Johnson County HMGP Kick e Johnson County Judge Chief
Off Meeting Deputy Erin Rowbotham

e Kristen Lancaster, WCAPDD

e Klay Rowbotham, Johnson
OEM

o Jeff Cole, Hartman Fire
Chief

e Jeshua Reeder, Clarksville
Fire Deputy Chief

e Coal Hill Mayor, Ronnie
Garner

e Steven Wyatt, 4sst.
Superintendent Clarksville

School District
e Roy Hall, Lamar Fire Chief
April 16, 2024 Discuss and Distribute the e Klay Rowbotham, Johnson
Natural Hazard OEM

Questionnaire e Rickey Casey, Johnson

County DEM

e Honorable Herman Houston

e Karen Nordin, Coal Hill
Housing

e David Graves, RFD #3

e Steve Owens,
JCSO/Mapping

e Kiristin Cawyer, WCAPDD

e Courtney Decker, WCAPDD

o Jeff Mizo, CCU

e Jason Weaves, Clarksville
Fire

e Jonathan Smith, Johnson
Regional EMS
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e Robbin Roble, Clarksville
Housing Authority

e Kurt Schrock, Johnson
Regional Medical Center

January 30, 2024 Discuss mitigation actions e Klay Rowbotham, Johnson
and develop new Mitigation OEM
Strategy. Review details for e Courtney Decker, WCAPDD

plan maintenance. ..
e Kiistin Cawyer, WCAPDD

e David Graves, RFD #3

e Johnson County Judge
Herman Houston

e Jeff Mizo, CCU

e Robbin Roble, Clarksville
Housing Authority

o Jeff Ross, Clarksville Police
Department

e Rickey Casey, Johnson
County DEM

e Tommy Hobbs, JRMC

e Jonathan Smith, JRMC EMS

e Tracy Eichenberger, Ozark
Ridge Campground

e Tom Hughes, Johnson
County Sherriff’s Department

Those not in attendance for public meetings were represented by the Johnson County OEM Klay
Rowbotham. Information from the meeting was followed up by email/phone conversation.
Follow up meetings were held throughout 2022 and into 2024 with the Planning Team to address
questions regarding capabilities assessments, mitigation actions, and future mitigation plans to
address concerns in the Planning Area.

Prevention actions were updated:

e Zoning codes limiting development in a floodplain, open space preservation, and
development of parks and recreation areas in hazard prone areas.

e Land development regulations such as requiring large lot sizes to ensure a minimum
amount of impervious surface area.

e Storm water management regulations requiring retention/detention basins and clearing of
ditches.

e (apital improvements planning preventing extension of public infrastructure into hazard
areas.

¢ Building or fire codes requiring certain types of roofing or sprinkler systems
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Property Protection actions addressing individual buildings were addressed and updated such

as:

Acquisition

Relocation

Retrofitting

Flood-proofing

installing structures such as piles and retaining walls
grouting rock joints and fissures

Public Education and Awareness actions:

Provide hazard maps with specific hazard information.

Develop websites making hazard information publicly available.

Implement outreach programs providing hazard and mitigation information to the public.
Asking business owners to provide mitigation information to employees.

Mailouts about hazards

Newspaper articles

Designing education programs for school age children and adults

Natural Resource Protection actions:

erosion and sediment control programs

wetland protection programs

expanding public open space

environmental restoration, and freshwater/sediment diversion programs)

Emergency Services Protection actions:

emergency services before, during and immediately after an occurrence such as
protection of warning system capability

protection or hardening of critical facilities (fire stations and hospitals)
protection of infrastructure (roads needed for emergency response)

Structural Projects actions to control the hazard including:

reservoirs

levees

floodwalls

other stormwater diversions.

13



2.2 Public Review

After the completion of planning meetings, the draft plan was provided for the public viewing.
Copies of the draft were placed in the public library and the Johnson County Courthouse. The
draft can be found online on Johnson County social media page, WCAPDD social media page,
and on the WCAPDD website. The goal was to reach as many community members as possible
for public comment before submission to the Arkansas Department of Emergency Management.

wicapdd.org

Johnson County

2024 Johnson County HMP — UNDER PUBLIC REVIEW

Please feel free to review the plan and leave comments in our Google form here.

2.3 Plan Developers

Points of Contact

Judge Herman Houston Johnson County OEM City of Clarksville
Johnson County Director-Klay Mayoral Office
Courthouse Rowbotham David Rieder
215 W Main St. 215 W Main St. 205 Walnut St.
Clarksville, AR 72830 Clarksville, AR 72830 Clarksville, AR 72830
City of Coal Hill City of Hartman City of Knoxville
Mayoral Office Mayoral Office Mayoral Office
Ronnie Garner Jackie Weathers John Tyson
101 US-64 235 Main St. 153 Old Hwy 64
Coal Hill, AR 72832 Hartman, AR 72840 Knoxville, AR 72845
City of Lamar Clarksville School Lamar School District
Mayoral Office District Superintendent Superintendent
Jerry Boen David Hopkins Shane Gordon
437 W Main St. 1701 Clark Rd. 301 Elberta St.
Lamar, AR 72846 Clarksville, AR 72830 Lamar, AR 72846
Johnson County Westside Oark Campus of Jasper = University of the Ozarks
School District School District Principal PR Director
Superintendent Brad Kent Jeremy Pitts Larry Ische
400 AR-164 370 Hwy 215 415 N. College Ave.
Hartman, AR 72840 Oark, AR 72852 Clarksville, AR 72830

The following individuals participated in the plan development for their jurisdictions.
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Jurisdiction
Unincorporated Areas
of Johnson County &
State Agencies

City of Clarksville

Name of Participation and Activity

County Judge Herman Houston — Represented Johnson County.
Received hazard mitigation workbook, attended planning meetings,
received questionnaires, and provided information on disasters.
Participated in phone calls, emails, and other correspondence.

Johnson County Office of Emergency Management Director: Klay
Rowbotham, received hazard mitigation workbooks, attended
planning meetings, and distributed hazard questionnaires,
participated in collection of historical natural disasters information.
Participated in phone calls, emails, and other correspondence with
facilitator and school districts, cities, and fire departments.

West Central Arkansas Planning and Development District: Kristin
Lancaster, Kristin Cawyer and Courtney Decker planned the
meetings, received hazard mitigation workbook, attended planning
meetings, participated in open discussion, received natural hazard
questionnaire and distributed capabilities assessments.

Johnson County Mapping/GIS: Steve Owens received hazard
mitigation workbook, attended planning meetings, participated in
open discussion, received natural hazard questionnaire.

Johnson County Sherriff’s Department: Tom Hughes received
hazard mitigation workbook, attended planning meetings,
participated in open discussion, received natural hazard
questionnaire.

Ozark Ridge Campground: Tracy Eichenberger received hazard
mitigation workbook, attended planning meetings, participated in
open discussion, received natural hazard questionnaire.

Johnson Regional Medical Center: Kurt Schrock, Tommy Hobbs
and EMS Jonathan Smith received hazard mitigation workbook,
attended planning meetings, participated in open discussion,
received natural hazard questionnaire.

Clarksville Housing Authority: Robbin Roble received hazard
mitigation workbook, attended planning meetings, participated in
open discussion, received natural hazard questionnaire.

Clarksville Fire Department: Deputy Chief Jeshua Reeder and Jason

Weaves received hazard mitigation workbook and natural hazard
questionnaire.
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City of Coal Hill

City of Hartman

City of Knoxville

City of Lamar

Clarksville School
District

Lamar School District

Westside School
District

Oark-Jasper School
District

Clarksville Police Department: Jeff Ross received hazard mitigation
workbook, attended planning meetings, participated in open
discussion, received natural hazard questionnaire.

Mayor of Coal Hill: Ronnie Garner received hazard mitigation
workbook, attended planning meetings, participated in open
discussion, received natural hazard questionnaire.

Coal Hill Housing Authority: Karen Nordin received hazard
mitigation workbook, attended planning meetings, participated in
open discussion, received natural hazard questionnaire.

Hartman Fire Department: Chief Jeff Cole received hazard
mitigation workbook, attended planning meetings, participated in
open discussion, received natural hazard questionnaire.

Mayor was unable to attend planning meetings but participated in
discussions of the development of the mitigation plan with Klay
Rowbotham, OEM and WCAPDD Courtney Decker.

Johnson County Office of Emergency Management Director: Klay
Rowbotham, received hazard mitigation workbooks, attended
planning meetings, and distributed hazard questionnaires,
participated in collection of historical natural disasters information.
Participated in phone calls, emails, and other correspondence with
facilitator and school districts, cities, and fire departments.

Lamar Fire Department: Chief Roy Hall received hazard mitigation
workbook, attended planning meetings, participated in open
discussion, received natural hazard questionnaire.

Asst. Superintendent Clarksville School District: Steven Wyatt
received hazard mitigation workbook, attended planning meetings,
participated in open discussion, received natural hazard
questionnaire.

Lamar Schools Superintendent: Shane Gordon received hazard
mitigation workbook, received natural hazard questionnaire and
completed capabilities assessment.

School Superintendent was unable to attend planning meetings but
participated in discussions of the development of the mitigation plan
with Klay Rowbotham, OEM and WCAPDD Courtney Decker.

Johnson County Office of Emergency Management Director: Klay
Rowbotham, received hazard mitigation workbooks, attended
planning meetings, and distributed hazard questionnaires,
participated in collection of historical natural disasters information.
Participated in phone calls, emails, and other correspondence with
facilitator and school districts, cities, and fire departments.

School Superintendent was unable to attend planning meetings but
participated in discussions of the development of the mitigation plan
with Klay Rowbotham, OEM and WCAPDD Courtney Decker.

16



Johnson County Office of Emergency Management Director: Klay
Rowbotham, received hazard mitigation workbooks, attended
planning meetings, and distributed hazard questionnaires,
participated in collection of historical natural disasters information.
Participated in phone calls, emails, and other correspondence with
facilitator and school districts, cities, and fire departments.

University of the School President was unable to attend planning meetings but

Ozarks participated in discussions of the development of the mitigation plan
with Klay Rowbotham, OEM and WCAPDD Courtney Decker.

Johnson County Office of Emergency Management Director: Klay
Rowbotham, received hazard mitigation workbooks, attended
planning meetings, and distributed hazard questionnaires,
participated in collection of historical natural disasters information.
Participated in phone calls, emails, and other correspondence with
facilitator and school districts, cities, and fire departments.

2.4 Plan Maintenance

This plan is a blueprint for reducing risk and protecting the planning area’s investments. Below
is the process for maintaining the plan reflecting change. The purpose is threefold:

1. To track progress on implementing the mitigation strategy.
2. To update the plan as new information becomes available.
3. To record when disasters occur.

The plan needs to be revisited at regular intervals to keep it relevant. FEMA regulations require
this to be done every five years. It should also be done after major disaster events or if new
conditions significantly change risk.

Monitoring, Evaluating and Updating the Johnson County Hazard Mitigation Plan is required
by FEMA every five years. A review of the Johnson County Hazard Mitigation Plan is required
yearly. The planning team developed a method to ensure monitoring, evaluation, and updating of
the Johnson County Hazard Mitigation Plan occurs annually or as needed. The plan will be
submitted to FEMA within five years for review. The County will form a Hazard Mitigation Plan
Evaluation Sub-Committee of the existing Johnson County Local Emergency Planning
Committee (LEPC). The LEPC consists of members from fire service, health officials,
emergency management, law enforcement, community groups, transportation, hospital
personnel, school administration, emergency medical personnel, elected officials, and
owners/operators of covered facilities. The Director of the Johnson County Office of Emergency
Management will be the initial Chair of the sub-committee or Planning Team Leader. The
Planning Team Leader will contact the planning team committee, set up meeting dates quarterly,
and ensure each community will maintain a representative on the team.

During the update period, representatives of the Planning Team will verify point of contact
information is still correct. Also, as events occur within the jurisdictions covered by this plan,
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they will be recorded in the appropriate sections throughout. If the planning team feels a new
hazard is faced by the County and its jurisdictions, then this hazard should be added and
addressed in the plan. When Johnson County receives a new presidential declaration, this will be
noted in the appropriate sections of the plan. Mitigation actions are completed, the appropriate
section of the plan is updated. The responsible party for overseeing and assuring plan updates is
the Johnson County Office of Emergency Management. At this time, the maintenance procedures
for the Mitigation Plan will be conducted at the quarterly LEPC meeting. Each community’s
representative will be responsible for monitoring and evaluating the progress of the mitigation
strategies in the plan. The team members will monitor the plan by providing a mitigation
planning update at each quarterly meeting. During the last LEPC meeting of each year, the sub-
committee will meet to review and evaluate each goal and objective to determine their relevance
to changing situations in Johnson County. Changes in State or Federal policy will be evaluated.
The Sub-committee will also review and evaluate the risk assessment portion of the plan to
determine if this information should be updated or modified. The parties or agencies responsible
for the various implementation actions will report on the status of their projects and will evaluate
which implementation processes worked well, any difficulties encountered, how coordination
efforts are proceeding, and which strategies should be revised.

The Johnson County Office of Emergency Management will update the plan within three months
before submitting it to the Sub-Committee members and the State Hazard Mitigation Officer,
undergoing 12 to 18 months of update review. If no changes are necessary, the State Hazard
Mitigation Officer will be given a justification for this determination. Comments and
recommendations offered by Sub-Committee members and the State Hazard Mitigation Officer
will be incorporated into the plan update. In addition, the Johnson County Hazard Mitigation
Plan will be integrated into other plans. Integrating hazard mitigation into the local
comprehensive plan establishes resilience as an overarching value of the community and
provides opportunity to continuously manage development in a way that does not increase
hazard vulnerability.

Land Use and Development Plans will guide future growth and development away from areas
with known hazards. Plans will ensure design standards for new or improved construction taking
potential hazards into account. Land use policies can build community resilience by taking
information on location, frequency, and severity of hazards into consideration and setting forth
recommendations that influence development in a way that does not increase risk to life and

property.

Transportation Plans can build community resilience by adopting policies directing growth
away from known hazard areas. Transportation systems and other critical infrastructure are
designed to withstand the effect of known hazards, so they still function in the event of an
emergency or disaster.

Housing Plans help strengthen community resilience by ensuring new or improved housing
complies with existing building codes. They are a tool for identifying when building code
improvements are needed. Opportunities to strengthen or replace structures identified as
vulnerable to hazards can be promoted using existing maintenance or rehabilitation programs, or
policies regarding non-conforming, substantially damaged, or improved properties.

18



Economic Development Plans can promote commercial or industrial expansion in areas that are
not vulnerable to damage or disruption from hazards. They make community resilience a key
feature in attracting, expanding, and retaining businesses and industry. Public Facilities and
Infrastructure Plans can be adopted to ensure critical facilities (police and fire stations) and key
infrastructure (water and wastewater treatment plants) are protected from the effects of hazards.
They provide established goals and policies for mitigation projects such as storm water drainage
improvements or the public acquisition of hazard areas for open space.

Natural Resource Protection Plans have policies designed to preserve or enhance
environmental areas of concern, such as wetlands, riparian corridors, and floodplains. They often
include the added benefit of avoiding or minimizing development in hazard areas. These types of
policies build community resilience by protecting lives and property and maintaining natural and
beneficial functions of system acting as buffers against hazardous events.

Historic Properties and Cultural Resources Plans are designed to protect and preserve historic
and cultural sites, buildings, and other resources. They can be linked with mitigation strategies to
prevent damage and losses from hazardous events.

The Hazard Mitigation Plan will account for any changes in these plans and incorporate the
information accordingly in its next update.

The Planning Committee will make every attempt to ensure the public will be able to directly
comment on and provide feedback about the Plan. This will be done by posting the agenda and
submitting meeting notice to the local media through newspaper articles, county websites and
postings in public locations. This process will inform the citizens of the planning area on any
changes or revisions of the Johnson County Hazard Mitigation Plan.

Since future plans and government regulations may need to be adopted into the Hazard
Mitigation Plan, Johnson County Quorum Court will be informed of any necessary changes to
the plan by the Team Leader, to be adopted into the Plan by county resolution. The Arkansas
Department of Emergency Management will be contacted as necessary for professional and
technical advice as needed.
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2.5 Continuous Public Involvement

Johnson County is dedicated to involving the public directly in the continual reshaping and
updating of the Johnson County Hazard Mitigation Plan. The Hazard Mitigation Plan Evaluation
Sub-Committee members are responsible for the annual monitoring, evaluation, and update of
the plan. Although they represent the public to some extent, the public will be able to directly
comment on and provide feedback about the plan.

Copies of the FEMA approved Johnson County Hazard Mitigation Plan will be available at
www.wcapdd.org . Contained in the plan are the address, phone number, and e-mail of the
Director of the Johnson County Office of Emergency Management, the primary point of contact
for the plan.

A public announcement inviting all interested parties will be made prior to each quarterly LEPC
meeting, including the December LEPC meeting during which the Hazard Mitigation Planning
Sub-Committee reviews and evaluates the plan in its entirety. This meeting will provide the
public a forum for which the public can express concerns, opinions, or ideas about the plan. The
Johnson County Office of Emergency Management and the Johnson County LEPC will publicize
and host this meeting. Following the meeting, the evaluation committee will review the
comments and make changes to the plan, as appropriate.

2.6 Incorporation into Existing Planning Mechanisms

Johnson County and all plan participants currently use state laws pertaining to compliance with
the National Flood Insurance Program and state fire codes, to keep compliance with its hazard
mitigation programs. These existing mechanisms have hazard mitigation strategies integrated
into them. Johnson County has a current Emergency Operations Plan. The Hazard Mitigation
Plan will become an annex of the EOP for future submissions.

The Johnson County Hazard Mitigation Plan will be available for public view on the West
Central Arkansas Planning and Development District’s website www.wcapdd.org and the
Counties website for any entity or citizen who wishes to view or make a copy of it. Copies will
also be made available at public libraries, the Johnson County Courthouse and the municipalities
within the County including the Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar,
Clarksville School District, Lamar School District, Oark-Jasper School District, Westside School
District along with University of the Ozarks.

Any participant without previous plans in place will be encouraged to develop zoning plans and
other land ordinances to incorporate mitigation strategies. Participants will incorporate the
Johnson County Hazard Mitigation Plan as it pertains to them. After these discussions, each
incorporating mechanism will follow their local laws or guidelines necessary for implementation
through open forum public meetings. Each incorporating party will monitor the progress of any
incorporated mitigation strategy and report the success or failure to the Emergency Operations
Council for inclusion in its annual report. After each update of the Johnson County Hazard
Mitigation Plan, each incorporating participant will be informed of the changes so they can
reflect these changes in their plans also.
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All participating jurisdictions will use the risk assessment that was conducted in this mitigation
plan for creating strategies when dealing with hazards. The data and maps will be used as
supporting documentation to encourage participating jurisdictions to address hazards affecting
the planning area and organizations. This supporting data may be used in grant applications.
Johnson County will incorporate the Johnson County Hazard Mitigation Plan into the Johnson
County Continuity of Operations Plan and in county land use ordinances and/or plans by
following the laws set forth by the county government.

Incorporating the plan into other plans will be done by vote at the regular quorum court meetings
and passed by resolution.

All participating schools will incorporate the Johnson County Hazard Mitigation Plan into their
Continuity of Operations Plan by following the rules set forth by each school board.
Incorporating the plan into continuity of operation plans will be done at regular school board
meetings.

No additional incorporation of the Johnson County Hazard Mitigation Plan could be documented
at this time.
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Section 3 Planning Area and Resources

3.1 General Geography
35.6026° N, 93.5003° W

Nestled in the picturesque heart of the Ozark Mountains, Johnson County, Arkansas, is a land of
enchanting beauty and rugged charm. This slice of the Natural State boasts a diverse landscape,
where rolling hills, verdant forests, and sparkling streams create a tapestry of natural wonders.

At the center of Johnson County lies the Arkansas River Valley, a fertile plain flanked by
towering bluffs that rise majestically on either side. Here, the Arkansas River winds its way
through the landscape, carving a path through ancient rock formations and providing a lifeline
for the communities that call this region home.

To the north, the landscape transitions into the rugged terrain of the Ozark Mountains, where
dense forests carpet the hillsides and hidden valleys harbor secrets known only to the wildlife
that inhabit them. This rugged wilderness offers endless opportunities for outdoor adventure,
from hiking and camping to fishing and hunting.

In the southern part of the county, the landscape becomes gentler, giving way to rolling farmland
and pastureland. Here, quaint towns and hamlets dot the countryside, their historic buildings and
charming main streets offering a glimpse into the region's rich past.

Throughout Johnson County, nature reigns supreme, with sprawling state parks and wildlife
management areas providing havens for outdoor enthusiasts and nature lovers alike. Whether
exploring the towering bluffs of Mount Magazine State Park, casting a line into the clear waters
of Lake Dardanelle, or simply taking a leisurely drive along the scenic byways that crisscross the
county, there's no shortage of natural beauty to behold.
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But beyond its stunning landscapes, Johnson County is also home to a vibrant community of
people who take pride in their heritage and way of life. From the hardworking farmers and
ranchers who tend the land to the artists and artisans who draw inspiration from its beauty, the
spirit of Johnson County is as resilient and enduring as the landscape itself.

In Johnson County, Arkansas, the past and present converge in a harmonious blend of natural
beauty, cultural heritage, and small-town charm, making it a place like no other. Whether you're
exploring its rugged wilderness, savoring its down-home cooking, or simply taking in the
breathtaking scenery, one thing is certain: Johnson County will capture your heart and leave you
longing to return again and again.

3.2 Johnson County Census Bureau—2020

Jurisdiction Population % change 65+ (%) <18 (%)
Johnson County 26,129 1.50% 18% 24%
Clarksville 9,600 2.5% 16.7% 22%

United State Census Bureau-2020

3.3 General Land Use/Analyzing Development Trends

From 2010 to 2022, Johnson County experienced a population increase of 0.8%. The 2010
Census reported a population of 25,749. This increase is projected to continue in 2024. In 2020
census there were approximately 11,475 housing units in Johnson County.

The planning area has not seen a substantial increase or decrease in population, land use and
development that would impact the community’s infrastructure, people, and economy. However,
this information will continue to be documented by the planning team over the next five years.

3.4 NFIP Participation

The National Flood Insurance Program (NFIP) enables property owners to purchase flood
insurance. To qualify, communities must agree to adopt and implement local floodplain
management regulations. These regulations are intended to protect lives and reduce the risk of
new construction or substantial improvements from flooding.
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Johnson County is a member of the National Flood Insurance Program. Their community
Identification number is 05044 1B. Their initial Flood Hazard Boundary Map (FHBM) was
identified 08/02/1977, their current effective map date 05/16/2019 and Reg-Emergency Date
08/01/2008.

Johnson County participates in the NFIP by assisting residents with filling out documents for the
NFIP and educating citizens about the NFIP program. Building permits are not issued by
Johnson County. In Johnson County the city of Clarksville is the only city to issue building
permits. However, Johnson County does have a Certified Floodplain Manager (CFM) who
oversees the Counties floodplain management. The CFM monitors land use. This includes new
construction, substantial alterations to a structure, and changes in the use of a structure or land. If
floodplain resources are needed that the County cannot provide, the Counties CFM requests
assistance from Arkansas Natural Resource Conservation Service and FEMA. The ANRC
provides technical assistance to the community assuring that the community is adequately
enforcing its floodplain management regulations.

The county plans to continue participating in the NFIP through continuing floodplain education
and continually evaluating structures:

e Inneed of improvements

e Substantially damaged.

e Located within the floodplain.

The County will work with owners who have structures that are substantially damaged or need
improvements/repairs. The County will work with the owner to bring the structure into
compliance with State and Federal NFIP compliance codes by providing the owner with the
necessary codes and monitoring to ensure compliance.

Johnson County does not have a Community Rating System (CRS) Classification. Johnson
County currently lacks the necessary resources to take part in the CRS.
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The City of Clarksville is a member of the National Flood Insurance Program, Community
Identification Number 050112B. Their initial Flood Hazard Boundary Map was identified
11/30/1973, the Initial Flood Insurance Rate Map identified 09/30/1982, current effective map
date 05/16/2019, and Reg-Emergency Date 09/30/1982.

The City of Clarksville participates in the NFIP by assisting the residents with filling out
documents for the NFIP and educating citizens about the NFIP program.

The Mayor of Clarksville is the designated Floodplain Manager. The Floodplain Manager
oversees the cities floodplain management program. The Floodplain Manager monitors land use
within the city. This includes new construction, substantial alterations to a structure, and changes
in the use of a structure or land. If floodplain resources are needed that the city of Clarksville
cannot provide, the Floodplain Manager requests assistance from County. If the County cannot
provide the needed assistance they will rely on State/Federal guidelines and resources such as
Arkansas Natural Resource Conservation Service (AMRC) and FEMA. ANRC provides
technical assistance to the community assuring that the community is adequately enforcing its
floodplain management regulations. The city plans to continue to participate through continuing
floodplain education and staying in compliance with NFIP.

The City of Clarksville and Johnson County continues to evaluate structures that are:
¢ In need of improvements
e Substantially damaged.
e Located within the floodplain.

The city will work with owners who have structures that are substantially damaged or need
improvements/repairs. The city will work with the owner to bring the structure into compliance
with State and Federal NFIP compliance codes by providing the owner with the necessary codes
and monitoring to ensure compliance.
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The city of Clarksville does not have a Community Rating System (CRS) Classification.
Currently, the city lacks the necessary resources to take part in the CRS.

Coal Hill ID# 050315B
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Coal Hill - Google Maps

The City of Coal Hill is a member of the National Flood Insurance Program, Community
Identification Number 0503 15B. Their initial Flood Hazard Boundary Map was identified
01/10/1975, the Initial Flood Insurance Rate Map identified 05/04/1982, current effective map
date 05/16/2019, and Reg-Emergency Date 05/04/1982.

The City of Coal Hill participates in the NFIP by assisting the residents with filling out
documents for the NFIP, issuing permits, and educating citizens about the NFIP program.

The City of Coal Hill has a Certified Floodplain Manager. The Floodplain Manager oversees the
city's floodplain management program. The Floodplain Manager monitors land use within the
city. This includes new construction, substantial alterations to a structure, and changes in the use
of a structure or land. If floodplain resources are needed that the city of Coal Hill cannot provide,
the Floodplain Manager requests assistance from the County. If the County cannot provide the
needed assistance they will rely on State/Federal guidelines and resources such as Arkansas
Natural Resource Conservation Service (AMRC) and FEMA. ANRC provides technical
assistance to the community assuring that the community is adequately enforcing its floodplain
management regulations.

The city plans to continue to participate through continuing floodplain education, overseeing,
issuing permits and staying in compliance with NFIP.

The City of Coal Hill and Johnson County continues to evaluate structures that are:
e Inneed of improvements
e Substantially damaged.
e Located within the floodplain.
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The County will work with owners who have structures that are substantially damaged or need
improvements/repairs. The County will work with the owner to bring the structure into
compliance with State and Federal NFIP compliance codes by providing the owner with the
necessary codes, permits and monitoring to ensure compliance.

The city of Coal Hill does not have a Community Rating System (CRS) Classification.
Currently, the city lacks the necessary resources to take part in the CRS.

Hartman ID# 050251B
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The City of Hartman is a member of the National Flood Insurance Program, Community
Identification Number 050251B. Their initial Flood Hazard Boundary Map was identified
10/29/1976, the Initial Flood Insurance Rate Map identified 11/26/2010, current effective map
date 05/16/2019, and Reg-Emergency Date 11/26/2010.

The City of Hartman participates in the NFIP by assisting the residents with filling out
documents for the NFIP, issuing permits, and educating citizens about the NFIP program.

The City of Hartman has a Certified Floodplain Manager. The Floodplain Manager oversees the
cities floodplain management program. The Floodplain Manager monitors land use within the
city. This includes new construction, substantial alterations to a structure, and changes in the use
of a structure or land. If floodplain resources are needed that the city of Hartman cannot provide,
the Floodplain Manager requests assistance from County. If the County cannot provide the
needed assistance they will rely on State/Federal guidelines and resources such as Arkansas
Natural Resource Conservation Service (AMRC) and FEMA. ANRC provides technical
assistance to the community assuring that the community is adequately enforcing its floodplain
management regulations.

The city plans to continue to participate through continuing floodplain education, overseeing,
issuing permits and staying in compliance with NFIP.

The City of Hartman and Johnson County continues to evaluate structures that are:

27


https://www.google.com/maps/place/Hartman,+AR+72840/@35.4350359,-93.6346614,14.88z/data=!4m6!3m5!1s0x87cc722d5b7ac081:0x7e0dbd802e2762e3!8m2!3d35.4330846!4d-93.6151289!16zL20vMHF2MHI?entry=ttu

¢ Inneed of improvements
e Substantially damaged
e Located within the floodplain

The County will work with owners who have structures that are substantially damaged or need
improvements/repairs. The County will work with the owner to bring the structure into
compliance with State and Federal NFIP compliance codes by providing the owner with the
necessary codes, permits and monitoring to ensure compliance.

The City of Hartman does not have a Community Rating System (CRS) Classification. Currently
the city lacks the necessary resources to take part in the CRS.

Knoxville ID# 050260

Knoxville - Google Maps

The City of Knoxville is a member of the National Flood Insurance Program, Community
Identification Number 050260. Their initial Flood Hazard Boundary Map was identified
02/21/1975, the Initial Flood Insurance Rate Map identified 08/01/2008, current effective map
date 11/26/2010, and Reg-Emergency Date 08/01/2008.

The City of Knoxville participates in the NFIP by assisting the residents with filling out
documents for the NFIP, issuing permits, and educating citizens about the NFIP program.

The City of Knoxville has a Certified Floodplain Manager. The Floodplain Manager oversees the
cities floodplain management program. The Floodplain Manager monitors land use within the
city. This includes new construction, substantial alterations to a structure, and changes in the use
of a structure or land. If floodplain resources are needed that the city of Knoxville cannot
provide, the Floodplain Manager requests assistance from County. If the County cannot provide
the needed assistance they will rely on State/Federal guidelines and resources such as Arkansas
Natural Resource Conservation Service (AMRC) and FEMA. ANRC provides technical
assistance to the community assuring that the community is adequately enforcing its floodplain
management regulations.
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The city plans to continue to participate through continuing floodplain education, overseeing,
issuing permits and staying in compliance with NFIP.

The City of Knoxville and Johnson County continues to evaluate structures that are:
¢ Inneed of improvements
e Substantially damaged
e Located within the floodplain

The County will work with owners who have structures that are substantially damaged or need
improvements/repairs. The County will work with the owner to bring the structure into
compliance with State and Federal NFIP compliance codes by providing the owner with the
necessary codes, permits and monitoring to ensure compliance.

The City of Knoxville does not have a Community Rating System (CRS) Classification. At this
time the city lacks the necessary resources to take part in the CRS.

Lamar ID# 050113

Lamar - Google Maps

The City of Lamar is a member of the National Flood Insurance Program, Community
Identification Number 050113. Their initial Flood Hazard Boundary Map was identified
04/05/1974, the Initial Flood Insurance Rate Map identified 07/01/1987, current effective map
date 11/26/2010, and Reg-Emergency Date 07/01/1987.

The City of Lamar participates in the NFIP by assisting the residents with filling out documents
for the NFIP, issuing permits, and educating citizens about the NFIP program.

The City of Lamar has a Certified Floodplain Manager. The Floodplain Manager oversees the
cities floodplain management program. The Floodplain Manager monitors land use within the
city. This includes new construction, substantial alterations to a structure, and changes in the use
of a structure or land. If floodplain resources are needed that the city of Lamar cannot provide,
the Floodplain Manager requests assistance from County. If the County cannot provide the
needed assistance they will rely on State/Federal guidelines and resources such as Arkansas
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Natural Resource Conservation Service (AMRC) and FEMA. ANRC provides technical
assistance to the community assuring that the community is adequately enforcing its floodplain
management regulations.

The city plans to continue to participate through continuing floodplain education, overseeing,
issuing permits and staying in compliance with NFIP.

The City of Lamar and Johnson County continues to evaluate structures that are:
¢ Inneed of improvements
e Substantially damaged.
e Located within the floodplain.

The County will work with owners who have structures that are substantially damaged or need
improvements/repairs. The County will work with the owner to bring the structure into
compliance with State and Federal NFIP compliance codes by providing the owner with the
necessary codes, permits and monitoring to ensure compliance.

The City of Lamar does not have a Community Rating System (CRS) Classification. At this time

the city lacks the necessary resources to take part in the CRS.

30



3.5 Capabilities Assessment

Jurisdictions
School Districts
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Capabilities

Comprehensive Master Plan X X X

Capital Improvements X X

Economic Development X

Local Emergency Operations

Plan X X X

Continuity of Operations Plan X X X

Transportation Plan X X X X

Stormwater Management

Community Wildfire

Zoning Ordinance X X

Subdivision Ordinance X

Floodplain Ordinance X X

Building Codes X X

Acquisition of land for Open
Space

BCEGS Score




Jurisdictions

School Districts

Administrative & Technical
Capabilities

Johnson County

Clarksville

Coal Hill

Hartman

Knoxville

Lamar

Clarksville SD

Lamar SD

Oark-Jasper SD

Westside SD

University of the
Ozarks--Clarksville

Johnson County Local
Emergency Planning Committee

=

Planning Commission

I

Mutual Aid Agreements

<

i

Maintenance Programs to
Reduce Risk

Floodplain Administrator

Emergency Manager

Community Planner/Grant
Writer

GIS/HAZUS

Warning Systems

ol R Lo TR R el e

ol lo R oIl Rl

Civil Engineer

Hazard Data and Information

i

>~
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Financial Capabilities -
Fees for water, sewer, gas or electric
services X X X
Capital Improvement project funding X
Community Development Block
Grant X X
Federal Funding Programs X X X X
State Funding Programs X X X
Impact fees for New Development X X X
Authority to levy taxes for specific
purposes X X X X
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Jurisdictions

School Districts

Education & Outreach
Capabilities

Johnson County

Clarksville

Coal Hill

Hartman

Knoxville

Lamar

Clarksville SD

Lamar SD

Oark-Jasper SD

Westside SD

University of the
Ozarks--
Clarksville

Non-Profit Organizations
for Environment Protects,
Emergency Preparedness, or
Access to Asset Functional
needs populations

Ongoing Public Education
Program or Information
Program

Natural Disaster or Safety-
related School Programs

Firewise Community
Certification

Public/Private partnership
initiatives addressing
disaster related issues

Storm-Ready Certification
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3.5 Improving Capabilities
Leadership and representatives in all participating jurisdictions are very receptive to mitigation.
The Johnson County Judge, Johnson County OEM, and leadership make mitigation a top
priority. Representatives are actively seeking additional funding to improve the readiness and
preparedness of their communities. Ways the communities are improving capabilities are:

e Expand upon education and outreach about mitigation activities with an emphasis on

underserved populations.

e Work with schools and local jurisdictions to construct saferooms.

e Exploring funding options for flood mitigation.

e Improving roadways and bridges against flooding

e Constructing a County/Community Wildfire Plan



Section 4 Hazard Identification and Risk Assessment

4.1 Risk Assessment Overview

This chapter focuses on how the hazards identified in the Planning Area directly and uniquely
impact people, the economy, the built environment, and the natural environment.

The risk assessment helps communicate vulnerabilities, develop priorities, and inform decision-
making for the hazard mitigation plan and for other emergency management efforts. This plan
was completed with hours of input from stakeholders and community members in the Planning
Area. The 2024 risk assessment provides the factual basis for developing a mitigation strategy
for the Planning Area.

This assessment integrates an assets-based approach with an analysis of individual hazards to
provide a deeper understanding of specific hazards and their impact on the Planning Area. An
assets-based approach aligns with the most current FEMA guidance, allows communities to
identify assets that are critical to their stability and that are most exposed to hazards. For hazard
mitigation planning, this approach allows communities to drive mitigation actions more
effectively. Beyond the scope of this mitigation plan, results from the risk assessment should be
integrated into future emergency management planning, recovery planning, and development
efforts.

4.2 Structure of the Risk Assessment

This introductory section includes a brief discussion of previous FEMA disaster declarations, an
overview of the hazard assessment process, and a summary risk profile for the Planning Area.
The risk profile is driven by an assessment of the hazard’s overall significance, combined with a
hazard’s probability and extent, along with community vulnerabilities to the hazard. The
individual risk assessment for each hazard aligns with the same format. They outline a hazard’s
overall significance from a determination of its specific probabilities, risks, and communities’
specific vulnerabilities to them.

4.3 Developing the 2024 Risk Assessment

The 2024 risk assessment updates the risk assessment found in the 2018 Johnson County Hazard
Mitigation Plan. The update process included reviews of the 2018 Plan, previous events, and the
specific vulnerabilities of the planning communities. Outreach to subject-matter experts,
stakeholders, the public and information from the National Risk Index ensured the appropriate
elements of each hazard were included and that the best-available data was used for the risk
assessment.

4.4 Hazard Risk Profile Overview

The hazard risk profile summarized each hazard’s probability, location, extent, vulnerability, and
overall significance. FEMA’s Local Mitigation Planning Handbook Worksheet 5.1 provided the
basis for these classifications, but they were adjusted to better meet the needs of the Planning
Area. An overview of these four classifications is provided below.
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4.5 Vulnerability and Risk Assessment by Hazard

Vulnerability examines what assets are susceptible to damage from each hazard. Vulnerability is
a qualitative estimate based on the Planning Teams desktop research and local expertise from the
officials and stakeholders in the Planning Area.

The Planning Team did not use a quantitative metric to describe the vulnerability for each hazard
since the vulnerability was not uniform across the Planning Area for all hazards. Instead, the
Planning Team used a narrative to describe vulnerability.

The Johnson County Hazard Mitigation Plan includes a description or profile, location, and
extent of all-natural hazards affecting each jurisdiction. (44 CFR 201.6(¢c)(2)(i) and 44 CFR
201.6(c)(2)(iii).

Description: the natural hazard affecting the jurisdictions in the planning area.

Location: (Geographic Area Affected) the geographic areas in the planning area affected by the
hazard, and when possible, maps to illustrate the location. But for some hazards, such as
tornados, the plan states the entire planning area is equally at risk to that hazard.

Extent: (Magnitude/Strength based on historic events or future probability)

Previous Occurrences: hazard events for each jurisdiction (44 CFR 201.6 (c)(2)(i) that have
been addressed.

Probability of Future Events: means the likelihood of the hazard occurring in the future and
may be defined in terms of general descriptors, historical frequencies, and statistical
probabilities. Statistical probabilities often refer to events of a specific size or strength. Hazard
likelihood can also be compared using general descriptions or rankings. For the purpose of this
plan, we will use the general descriptors to describe the likelihood of hazard events based on
historical frequency.

The equation used to estimate probability of future events:

# of events x 100=
# of days

Impact: the consequence or effect of the hazard on the community and its assets. Impacts will be
described by referencing historical disaster impacts and/or an estimate of potential future losses,
such as percent damage of total exposure.

Vulnerability of Estimating Potential Loss: identifies structures, systems, populations, or other
community assets as defined by the community susceptible to damage and loss from hazard
events. It is a list of key issues or problem statements that clearly describe the community’s
greatest vulnerabilities and will be addressed in the mitigation strategy.
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Repetitive Loss Properties and Severe Repetitive Loss Properties: addresses NFIP insured
structures describing the types (residential, commercial, institutional, etc.) and estimates the
number of repetitive loss properties located in the identified flood hazard areas. (44 CFR
201.6(c)(2)(ii)

Methodology used in Estimating Potential Loss

The methodology used in this plan for the potential loss estimate was developed by using past
hazard events data from The National Climatic Data Center (NCDC) Storm Events Database.
If we were unable to obtain information of a certain type of past hazard event, we did not
estimate a potential loss due to the lack of information.

Natural Hazards Affecting the Planning Area
This mitigation plan addresses the natural hazards affecting the planning area. The hazards of

concern are dam failure, drought, earthquake, extreme heat, flooding, landslides, thunderstorms,
tornadoes, wildfire, and winter storms. Expansive soils are not addressed in this plan since they

are not an issue/threat to the planning area.

4.6 Disaster Declaration History

The Planning Area has been a recipient to 20 disaster declarations from 2000-2023. Since the
adoption of the Johnson County Hazard Mitigation Plan in 2018, there have been 5 disaster
declarations in the Planning Area. The table below is a list of disaster declarations from 2000-

2023. For more information on the data in the table below please go to Disaster Declarations for

States and Counties | FEMA.gov.

Disaster Declaration History
Declaration Incident
# Date Description
3159 | 12/28/00 @ Severe Ice Storm
1354 | 12/29/00 Severe Ice Storm
1516 5/7/04 | Severe Storm
3215 9/2/05 ' Hurricane
1751 | 3/26/08 @ Severe Storm
3301 | 1/28/09 Severe Ice Storm
1819 2/6/09 | Severe Storm
1861 | 12/3/09 Severe Storm
1975 5/2/11 | Severe Storm
4000 7/8/11 Severe Storm
4160 1/6/14 | Severe Ice Storm
4226  6/26/15 @ Severe Storm
3414 | 5/30/19 @ Flood
4441 6/8/19 | Flood
3461 | 3/13/20 Biological
4518 4/3/20 | Biological
3541 8/27/20 | Hurricane
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4.7 Hazard Classification and Identification

Classification
The planning team considered a full range of hazards that could affect the area for the 2023
Johnson County Hazard Mitigation Plan. FEMA and the Department of Homeland Security
generally organize threats and hazards into three categories:

e Natural

e Technological/accidental (dam incident)

¢ Human-induced/intentional

This plan will address hazards that can be categorized as natural or technological/accidental.
Although this plan recognizes the potential threat caused by human-induced/intentional threats,
these considerations are outside the scope of this mitigation plan. Natural or technological
hazards that have posed a historical threat or a probable future threat were addressed because
they FEMA'’s hazard mitigation requirements. These assessed hazards were derived from the
State Hazard Mitigation Plan and from the 2018 Johnson County Hazard Mitigation Plan. The
planning team, stakeholders, and the public participated in meetings and hazard questionnaires
that were designed to discuss each hazard as it relates to the Planning Area.

Identification

Hazard identification is the process of identifying hazards threatening a given area. It is the first
step in the risk assessment process. The planning team identified several natural hazards posing a
threat to the Planning Area warranting a complete profile in this hazard mitigation plan.

The following hazards were identified from historical information provided by planning team
members, newspapers, review of plans, reports, internet research, the State Mitigation Plan,
FEMA publication “Multi-Hazard Identification and Risk Assessment”, and information
provided by FEMA and ADEM.
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Hazards Hazard Events
Dam/Levee There have been no dam/levee failure
Failure events in Johnson County.

13 events reported from 1/1/2000-
Drought 1/1/2024
Earthquake 1 event reported from 1/1/2000-1/1/2024
Extreme Heat 1 event reported from 1/1/2000-1/1/2024
Flood/Flash 3 flood events and 37 flash flood events
Flood were reported from 2000-2024.

105 hailstorm events were reported from
Hailstorm 2000-2024.

There have been no landslide events in
Landslide Johnson County.
Lightning 2 events reported from 2000-2024

6 strong wind events were reported from
Strong Winds 2000-2024.
Thunderstorm 163 events were reported from 2000-
Winds 2024.

13 tornado events were reported from
Tornado 2000-2024.

4 wildfire events were reported from
Wildfire 2000-2024.
Winter/Ice 5ice storm and 15 winter storm events
Storm were reported from 2000-2024.

NOAA Storm Event Database - Johnson County

4.8 Natural Hazards affecting Johnson County

This mitigation plan addresses the natural hazards affecting the planning area. The hazards of
concern are dam failure, drought, extreme heat, earthquake, flooding, landslides, thunderstorms,
tornadoes, wildfire, and winter storms. Expansive soils are not addressed in this plan since they
are not an issue/threat to the planning area.
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4.8.1 Dam Failure

Dam failure: A dam failure is the collapse, breach or other failure resulting in downstream
flooding. A dam impounds water in the upstream area, referred to as the reservoir. The amount
of water impounded is measured in acre-feet. An acre-foot is the volume of water that covers an
acre of land to a depth of one foot. As a function of upstream topography, even a very small dam
may impound or detain many acre-feet of water. Two factors influence the potential severity of a
full or partial dam failure:

1. Amount of water impounded.

2. Density, type, and value of development and infrastructure located downstream.

The Arkansas Natural Resource Commission (ANRC) provides comprehensive regulation and
supervision of dams. The link may be used to reference the ANRC Rules Governing Design and
Operation of Dams Title 7. TITLE VII (arkansas.gov)

Low Risk Dams that are private, county, or state-owned dams not presenting a danger to
individuals, structures, residential housing, county roads or state highways will not be addressed
in this plan.

Extent, Magnitude or Severity of Dam Failure: Currently, no studies are available for the
dams to determine the extent of dam failure in the Planning Area. The need to conduct flood
inundation studies for high and significant risk hazard dams will be addressed in this plan as a
mitigation action.

Possible Impact of Climate Change: The challenges posed by climate change, such as more
intense storms, frequent heavy precipitation, heat waves, drought, and extreme flooding would
have minimal impact on dam failure but will be noted for continued research on nature-based
solutions to mitigate all possibilities of potential increased impact.

Possible Impact of Population Change: Changes in population pose a threat to dams and dam
failure. Population growth and urbanization change the landscape of the area. This results in
loss/addition of natural landscaping such as trees, grass, and rock. Building structure influence
climate and the natural path of water flow. Population growth will have an impact on the number
of resources used. Adjustments for population growth impacts wildlife. Population growth
increases the chances of loss of life if dam failure were to occur.

Previous Occurrences: There have been no previous occurrences of dam failure in the Planning
Area.

Probability of Occurrences: There have been zero occurrences of dam failure in the past.
However, there is always a possibility that a dam failure could occur. There is less than 1 percent

chance that a dam failure will occur in any given year.

Each dam will be described separately with their corresponding location, impact, and overall
summary of vulnerability due to the uniqueness of each dam and location.
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Dams located in the Planning Area

Haganville

Clarksyille

Altus
Coalltiill L2

De””}ﬂ%‘.

fondon

National Inventory of Dams (army.mil)

According to the Arkansas State Hazard Mitigation Plan, there are a total of 6 dams throughout
the entire county of Johnson. There are 3 dams rated as a low hazard in the State plan, therefore
they will not be profiled in the Johnson County Hazard Mitigation Plan update. There is 1 that is
ranked significant and 2 ranked high in Johnson County according to the state hazard mitigation
plan.
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https://nid.sec.usace.army.mil/#/

HORSEHEAD LAKE DAM: Lat: 35.578 Long: -93.634, NPDP ID: AR00441 ‘High’ Risk
Hazard.

opp®

https://nid.sec.usace.army.mil/#/dams/system/AR00441/structure
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Horsehead Lake Dam is owned by Arkansas State Game and Fish Commission. The dam was
constructed in 1950 and is used for recreational purposes; it has a dam height of 67 feet tall and
350 feet long. It has a normal surface area of 111 acres and is of earth construction.

Maximum discharge is 9,000 cubic feet per second. Its maximum capacity is 4,913 acres per
foot. Normal storage area is 3,663 acres per foot. The drain area is 16.9 square miles.

Impact/Vulnerability: There are currently no inundation studies available for Ludwig Lake
Dam. In the event of a dam failure, the approximate inundation area would estimate the area
impacted. Dam failure can range from spillover up to a catastrophic breach. Spillover could
cause damage or destruction of property: A complete breach would threaten loss of life to people
and animals, as well as destruction of property and the environment.

There are no spillways for water overflow to run from this dam. If the dam were to fail, there are
no inundation studies conducted to estimate what could be lost.

Hunt, Arkansas lies downstream approximately 3.1 miles. Hartman, Arkansas and Interstate 40
are located downstream approximately 12.0 miles.

Horsehead Lake Dam is in the Ozark National Forest in west central Johnson County. The area is
inhabited with vegetation. There is no housing in the surrounding area, 50% of the area has
vegetation.

Extent: An Emergency Action plan (EAP) is available to further outline the risk to the city of
Clarksville, Hunt, and Hartman. Due to lack of inundation studies being conducted, the
inundation descriptions of the areas that would flood downstream are unavailable to the planning
team.

According to Association of Dam Safety Dams Incident Database there have been no breaches
(https://damsafety.org/incidents).

Over the next five years the Planning Team should research and document natural based
mitigation projects for dam failure.
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LUDWIG LAKE DAM: Lat: 35.533 Long: -93.456, NPDP ID: AR00442 ‘Hi

gh’ Risk Hazard.

1d[3456)

County/Road[3550 5

https://nid.sec.usace.army.mil/#/dams/system/AR00442/summary
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Ludwig Lake Dam is locally owned by Clarksville Light and Water Company. The dam was
constructed in 1950 and is used for recreation and water supply purposes; it has a dam height of
70 feet tall and 1,882 feet long. It has a normal surface area of 260 acres and is of earth
construction.

Maximum discharge is 6,421 cubic feet per second. Its maximum capacity is 5,000 acres per
foot. Normal storage area is 3,886 acres per foot. The drain area is 4.8 square miles.

Impact/Vulnerability: There are currently no inundation studies available for Ludwig Lake
Dam. In the event of a dam failure, the approximate inundation area would estimate the area
impacted. Dam failure can range from spillover up to a catastrophic breach. Spillover could
cause damage or destruction of property: A complete breach would threaten loss of life to people
and animals, as well as destruction of property and the environment.

Clarksville, Arkansas lies downstream approximately 5.8 miles. Lamar, Arkansas is located
downstream approximately 9.8 miles.

If there were a breach or spillover from the Ludwig Lake Dam, the pool elevation would have to
exceed 5,000 cubic feet per second. Ludwig Lake Dam is in a low-density housing area with
50% vegetation. Surrounded by picnic areas and cemeteries, it is located north of Ludwig
community which has 49% to 74% housing density. Additionally, County Road 3550 and
Arkansas State Highway 21 may become unstable.

Extent: An Emergency Action plan (EAP) is available to further outline the risk to the city of
Clarksville, Lamar, and Knoxville. Due to lack of inundation studies being conducted, the
inundation descriptions of the areas that would flood downstream are unavailable to the planning
team.

According to Association of Dam Safety Dams Incident Database there have been no breaches
(https://damsafety.org/incidents).

Over the next five years the Planning Team should research and document natural based
mitigation projects for dam failure.

46


https://damsafety.org/incidents

HARRIS POND DAM: Lat: 35.418 Long: -93.378, NPDP ID: AR00444 ‘Significant’ Risk
Hazard.

HARRIS LN County/Road 2642008

https://nid.sec.usace.army.mil/#/dams/system/AR00444/structure



https://nid.sec.usace.army.mil/#/dams/system/AR00444/structure

Harris Pond Dam is privately owned by Bruce Harris. The dam was constructed in 1956 and is
used for recreational purposes; it has a dam height of 18 feet tall and 300 feet long. It has an
unknown normal surface area and elevation levels. It is made of earthen construction.

Maximum discharge is unknown. Its maximum capacity is 325 acres per foot. Normal storage
area is 215 acres per foot. The drain area is unknown.

Impact/Vulnerability: In the event of a dam failure the approximate inundation area is outlined
in yellow to estimate the area impacted. Dam failure can range from spillover up to a
catastrophic breach. Spillover could cause damage or destruction of property: A complete breach
would threaten loss of life to people and animals, as well as destruction of property and the
environment.

Spillover from this Dam would be redirected to State Highway 64 down to Interstate 40, as there
are no spillways in the event of a dam failure.

Knoxville Junction, Arkansas lies downstream approximately 0.5 miles. Knoxville, Arkansas is
located downstream approximately 3.0 miles.

Extent: An Emergency Action plan (EAP) is available to further outline the risk to the city of
Clarksville, Lamar, and Knoxville. Due to lack of inundation studies being conducted, the
inundation descriptions of the areas that would flood downstream are unavailable to the planning
team.

According to Association of Dam Safety Dams Incident Database there have been no breaches
(https://damsafety.org/incidents).

Over the next five years the Planning Team should research and document natural based
mitigation projects for dam failure.
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4.8.2 Drought

A drought is a period of unusually dry weather that persists long enough to cause serious
deficiencies in water supply (surface or underground). Drought conditions can mean different
things in different regions. Normally, drought conditions are defined depending on the average
amount of precipitation that an area is accustomed to receiving.

Determining the start of a drought can be tricky as there is no sudden and dramatic onset of this
natural hazard unlike tornadoes, earthquakes, and hurricanes. Droughts are more of a slow onset
hazard. It can take weeks or years for the full effects of long-term inadequate rainfall to become
apparent. However, over time they can severely affect crops, municipal water supplies,
recreation resources and wildlife. If drought conditions extend over several years, the direct and
indirect economic, social, vegetative, wildlife and climate impacts can be significant. In addition,
human actions and demands for water resources can accelerate drought-related impacts. There
can be a cascading effect as high temperatures, high winds, and low humidity levels that occur in
drought conditions may make areas more susceptible to wildfire.

The end of a drought is also difficult to determine. A single rainstorm will provide short term
relief from a drought, but it may take weeks or months before levels of precipitation return to
normal.

The United States Drought Monitor (USDM) differentiates between short-term and long-term
drought. Short-term drought can have impacts on agriculture and grasslands, and the drought
classification can rapidly change. Long-term drought, in contrast, has deeper impacts on
hydrology and ecology and can persist even with short-term gains in precipitation (Drought

Classification | U.S. Drought Monitor (unl.edu)).
e S = Short-term, typically less than 6 months (agriculture, grasslands)

e L = Long-term, typically more than 6 months (hydrology, ecology)
e SL = Area contains both short- and long-term impacts

Locations Affected by Drought

The entire Planning Area is equally susceptible to experiencing a drought. There is no defined
geographic hazard boundary.

Extent, Magnitude or Severity of Drought

The entire Planning Area could experience a drought that is rated between a DO and D2 in any
given year.
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D4

Exceptional
Drought

Exceptional and widespread
crop/pasture losses; exceptional fire
risk; shortages of water in
reservoirs, streams, and wells,
creating water emergencies

Drought Classifications (weather.gov)

Previous Occurrences

Drought Severity Classification
RANGES
Category |[Description Possible Impacts Palmer | CPC Soil USGS Percent of | Standardized Satellite
Drought| Moisture Weekly Normal Precipitation | Vegetation
Index Model Streamflow | Precipitation | Index (SPI) Health
(Percentiles) | (Percentiles) Index
DO Abnormally Going into drought: short-term -1.0to 21-30 21-30 <75% -05t0 36-45
Dry dryness slowing planting, growth of| -1.9 for 3 0.7
crops or pastures: fire risk above months
average. Coming out of drought:
some lingering water deficits;
pastures or crops not fully
recovered.
D1 Moderate Some damage to crops, pastures; | -2.0to 11-20 11-20 <70% -0.8 to 26-35
Drought fire risk high: streams, reservoirs, 29 for 3 -12
or wells low, some water shortages months
developing. or imminent,
voluntary water use restrictions
D2 Severe Crop or pasture losses likely; fire | -3.0to 6-10 6-10 <65% -13to 16-25
Drought risk very high: water shortages -39 for 6 -15
common; water restrictions months
imposed

-2.0 or less

There have been 13 past occurrences of drought in the Planning area in the years of 2000-2023.

NOAA Storms Database for Drought

Number of County/Zone areas affected:

Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:
Number of Days with Event and Crop Damage:
Number of Event Types reported:

- O O O O =~ =~

Totals: 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 09/08/2000 18:00 CST  Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 08/02/2011 06:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 06/19/2012 06:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 07/01/2012 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 08/01/2012 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 09/01/2012 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 10/01/2012 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 11/01/2012 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 12/01/2012 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 01/01/2013 00:00 CST-6 Drought 0 0 0.00K 0.00K

50


https://www.weather.gov/riw/drought_index
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5157686%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=332210%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=380642%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=388258%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=399253%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=406288%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=411422%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=415308%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=419888%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=423175%20

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/01/2013 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 03/01/2013 00:00 CST-6 Drought 0 0 0.00K 0.00K
JOHNSON (ZONE) JOHNSON (ZONE) AR 11/28/2017 00:00 CST-6 Drought 0 0 0.00K 0.00K
Totals: 0 0 0.00K 0.00K

Storm Events Database - Search Results | National Centers for Environmental Information (noaa.gov)

September 8, 2000, the Governor of Arkansas asked that all 75 counties in Arkansas be declared
agricultural disasters areas. Dry foliage and dead grass led to numerous grass fires. 1200 acres
burned in Petit Jean State Park, leaving several forested areas completely burned.

June 2012 in Johnson County was a hot, dry weather month. Several counties across the state
declared emergencies so that volunteer fire departments could haul water to stock ponds on
private property. Some instituted mandatory water restrictions. Other counties were placed under
a burn ban, which were upheld throughout the 2012 summer months.

July 2012 offered no relief to the Planning Area which suffered from June’s hot, dry weather. By
the end of the month, extreme drought conditions covered the western portion of the Planning
Area.

In 2012 the Planning Area experienced unusually dry weather. The entire State of Arkansas was
placed under a burn ban. Daily wildfires broke out across the State, burning up to 100 acres each
time. Drought conditions in the Planning Area continued to exist thru the end of October.

For mapping of past drought conditions, please go to Johnson County Conditions: Drought.gov.
Mapping goes back to 1979 and is updated every five days.

Probability of Future Events

Future Climate Indicators

5 Early Century Mid Century Late Century
_ Modeled History (2015 - 2044) (2035 - 2064) (2070 - 2099)
Indicator (1976 - 2005)

Lower Emissions Higher Emissions Lower Emissions Higher Emissions Lower Emissions Higher Emissions
Min - Max Min - Max Min - Max Min - Max Min - Max Min - Max

Precipitation:

Average annual total precipitation 28" ag" 49" 49" ag” 29" 49"
4 44 4 44~ 3 -5 4; 3
Days per year with precipitation (wet days) 163 days 159 days. 158 days 158 days 156 days 157 days 152 days
156-170 146- 170 132- 168 142-170 122-174 140-171 110-175
Days per year with no precipitation (dry days) 203 days 206 days 207 days 207 days 209 days 208 days 213 days
195-200 195-220 197 - 233 195-223 162-243 154-226 190-255
Maximum number of consecutive dry days 16 days 17 days 17 days 18 days 17 days 18 days 18 days
14-20 14-21 14-20 15-21 14-22 15-25 15-26

days with maximum temperature > 90 °F 63 days 92 days 95 days 103 days 111 days 114 days 142 days
63-75 74-113 73-118 75-127 88 - 130 87-144 112-168
Annual days with maximum temperature > 100 °F 7 days 19 days 21 days 27 days 35 days 36 days 68 days

5-9 5-37 7-54 6-57 15-84 12-57 30-117

N/A = Data Not Available for the selected area
e
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=427748%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=432023%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=724090%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Drought&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.drought.gov/states/arkansas/county/clark

Climate Projections for EarlyCentuerUL:—ZGMC Lower emissions ligher emissions
Average annual total precipitation 48.8 inches 49.0 inches
+0.5 since 1976-2005 +0.7 since 1976-2005
Days per year with precipitation (wet days) '15910_“ _];58}“
Days per year with no precipitation (dry days) ZOE?”' ZJO‘?? o
Maximum number of consecutive dry days lTkl,*, . . 1?\277 .
Annual days with maximum temperature = 90°F :?:%.’;1__";':_\': . . ?‘3;';6_;_;_‘“ .
Annual days with maximum temperature > 100°F _1.1.?;;7_:'7:-_‘. . __-2-%.;0_:’;‘_‘.--5

Average annual total precipitation
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Modeled History Early Century Mid Century Late Century

Modeled History (1976-2005) Lower emissions Higher emissions

CMRA - Climate Mapping For Resilience and Adaptation (arcgis.com)

Climate mapping trends indicate a slight increase in annual precipitation with a decrease in the
number of wet days. This combined with an increase in the number of dry days, an increase in
the number of consecutive dry days, and rising temperature thresholds could mean that future
drought conditions could exist.

The probability that the Planning Area will experience a drought event every year is less than
one percent.

The probability of a drought was estimated using the following formula:

# of events x 100=
# of days
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https://livingatlas.arcgis.com/assessment-tool/explore/details

Data collected from 2000-2023 was equal to 8,395 days.
Vulnerability and Impact of Drought

Lack of water could be devastating to the Planning Area. As a dry period progresses and water
supplies dwindle, existing water supplies will be overtaxed and dry up. If the drought persists
long term the impact of the drought could be permanent. Specific impacts may be:

e Economy: loss of revenue/income, higher rates of unemployment, loss of land
value/prices
Population density: there may be forced migration
Health: dehydration, poor nutrition, famine
Natural wildlife: wildlife will be competing for the same resources as people
Land use: not all plant life will be able to survive in drought conditions changing
availability of food for both people and wildlife. Erosion from flash floods, high winds,
and possible wildfire from consistent dry conditions may change the landscape and
natural habitats permanently.
e Damage or loss of infrastructure
e Social: conflict over resources

The populations vulnerable to a drought event are the unincorporated Johnson County and the
municipalities within the County including the Cities of Clarksville, Coal Hill, Hartman,
Knoxville and Lamar, Clarksville School District, Lamar School District, Oark-Jasper School
District, Westside School District along with University of the Ozarks. Populations included in
the Planning Area which are vulnerable to these conditions are children under five years, the
elderly over 65 years, disabled, those living below the poverty level, and farmers raising
livestock, crops, hay, and timber. Buildings and infrastructure are not vulnerable to drought
events. The primary and most devastating effect for the Planning Area is the lack of water. As a
dry period progresses and water supplies dwindle, existing water supplies are overtaxed and may
dry up. If the drought is long term, it may result in permanent changes in settlement, social, and
living patterns in these jurisdictions. Cascading effects also include major ecological changes
such as increased flash flooding and desertification.

Drought produces impacts that affect the social, environmental, and economical standard of
living. Some direct impacts of drought are reduced crop, rangeland, and forest productivity;
reduced water levees; increased fire hazard; increased livestock and wildlife death rates; and
damage to wildlife and fish habitat. A reduction in crop productivity usually results in less
income for farmers, retailers, and increased prices for food.

Environmental losses are caused by damages to plant and animal species. Wildlife habitat and air
and water quality are usually damaged due to a lack of water and an increase in forest and range
fires, insect infestations, plant disease and wind erosion. Most of the effects of drought are short-
term, and as the drought comes to an end many problems are solved.

Damages from drought are generally economic. Assets at risk would include open land that

could become vulnerable to the wildfire hazard due to extended periods of low rain and high
heat. Water supply resources would be affected and the vulnerable populations such as the
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farmers. Farmers, ranchers, and private individuals own about 90% of the timberland in the
Planning Area. Drought can have serious impact on farmland and agriculture. Failed crops,
inability to maintain healthy livestock, and decreased land value/prices will cause economic
strain. The landscape may be unable to adapt and could be permanently changed. Those who
depend on the land for their livelihood may be forced to sell their herds, migrate in search of
better grazing lands/fertile fields, or move to urban areas in search of employment.

Public Health would be affected through lack of water supply, unsafe water in ponds and creeks,
and airborne dust. Those affected most would be the homeless, children, those with health
conditions and elderly.

Severe droughts also elevate the potential for wildfires. Burned areas that were once forested or
used as stock ponds may dry up permanently. The increased dry fuel load created by drought
could ignite. The wildfire could ravage the Planning Area as well as surrounding Counties.

Population

Population changes would impact drought. As populations grow there is an increased strain on
water supplies. The Planning Area has seen an increase in population and industry that relies on
the current water supply. Increased population and increased industry would stress the current
water supply, without a drought. Drought conditions would expedite the impact. Over the next
ten years, the Planning Area should anticipate the need to expand its water supply to meet the
need of increased industry.

Land Use

Changes in land use could impact the Planning Area. The Planning Area has both agricultural
and industrial areas. Both agriculture and industry are dependent on sustainable sources of water.
Unsustainable land use by either agriculture or industry can lead to a breakdown of the
ecosystem and environmental degradation. Over the next ten years the Planning Area will be
working to increase water supply to meet the increased demand that is projected.

The Planning Area has not conducted a study to determine an increase or decrease in agriculture.
Over the next five years the Planning Team will need to research and document changes in land
use and its effects on the Planning Area.

Climate Change

Climate change is expected to correlate with land use. Lack of green space, increased land use
for agriculture, and waste from industry impact climate. The Planning Area contains large
amounts of rural agricultural areas and is expected to see a growth in industry. With the
industrial growth, there will be more urban island heat effected areas within the County.
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4.8.3 Earthquake

An earthquake is a sudden motion or trembling caused by an abrupt release of accumulated strain
on the tectonic plates comprising the Earth’s crust.

An earthquake is what happens when two blocks of the earth suddenly slip past one another. The
surface where they slip is called the fault or fault plane. The location below the earth’s surface
where the earthquake starts is called the hypocenter, and the location directly above it on the
surface of the earth is called the epicenter.

Sometimes an earthquake has foreshocks. These are smaller earthquakes that happen in the same
place as the larger earthquake that follows. Scientists can’t tell that an earthquake is a foreshock
until the larger earthquake happens. The largest, main earthquake is called the mainshock.

Mainshocks always have aftershocks that follow. These are smaller earthquakes that occur
afterwards in the same place as the mainshock. Depending on the size of the mainshock,
aftershocks can continue for weeks, months, and even years after the mainshock.

The Encyclopedia of Arkansas defines an earthquake swarm as numerous, smaller earthquakes
that occur in a localized area over a short period of time.

Locations Affected by Earthquakes

The map below shows the location and magnitude of reported earthquakes that have occurred in
and around the Planning Area from 1938-2007.
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West-Central Arkansas Seismic Zone PDF

Extent, Magnitude or Severity of Earthquake Events

The Planning Area can expect to see earthquakes up to a magnitude of 5.0 on the Richter Scale
The area with the highest probability due to past recorded occurrences would be the city of
Clarksville. Other nearby towns could experience earthquake activity within the Planning Area
It is possible that any surroundings of the Planning Area could experience an earthquake

(Historic Earthquake Web Map in Arkansas).

Johnson Clarksville 4/19/20 1:48 AM 2.1 14.7
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https://www.geology.arkansas.gov/docs/pdf/maps-and-data/geohazard_maps/west-central_arkansas_seismic_zone.pdf
https://www.geology.arkansas.gov/geohazards/historic-earthquakes-web-map.html

Category Effects Richter Scale

(approximate)
I. Instrumental Not felt 1-2
II. Just perceptible Felt by only a few people, especially on upper floors 3
of tall buildings
IIl. Slight Felt by people lying down, seated on a hard surface, 35
or in the upper stories of tall buildit
|V, Perceptible Felt indoors by many, by few outside; dishes and wi rattle 4
V. Rather strong lly felt by everyone; sleeping people may be awakened 4.5
VI. Strong Trees sway, chandeliers swing, bells ring, some damage 5
from falling objects
VII. Very strong General alarm; walls and plaster crack 5.5
VIII. Destructive Felt in moving vehicles; chimneys collapse; 6
orly constructed buildings seri
0 ome houses collapse; pipes brea
Disastro Obvious ground ailroad be
ome landslides o ep de
d 0 building bridges damaged or destroyed
e pted
g oad dslid
op 0 on; 0 0

er co d topograp d

The Arkansas Geological Survey confirms that damage is not a concern unless a quake has a
magnitude of at least 4.0. As shown below, the Planning Area could experience up to a 5.0
magnitude earthquake on the Richter Scale.
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Previous Occurrences

The New Madrid Seismic Zone is a very active geologic fault located closely to the State of
Arkansas. Within the Planning Area, there have been zero earthquakes.

Location Date Magnitude
Clarksville 4/19/20 2.1

Probability of Future Events

The probability of an earthquake taking place in any given year is less than one percent. The
probability of an earthquake was estimated using the following formula:

# of events x 100=
# of days

Data collected from 1974-2024 is equal to 18,250 days.
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Vulnerability and Impact of Earthquakes

According to the Arkansas State Mitigation Plan the regions with the highest probability of
impact and vulnerability are those located along the New Madrid Fault. The portions of Arkansas
that are most likely to experience damage are in the northeast part of the state. This does not
include the Planning Area.

The Arkansas Geological Survey confirms that damage is not a concern unless a quake has a
magnitude of at least a 4.0. Most of the Planning Area is in Earthquake Zone VI. This means the
planning area could see an earthquake up to a 5.0 on the Richter Scale. Damage at this
magnitude could result in cracked walls.

All buildings and infrastructure in the Planning Area are vulnerable to earthquakes. As
businesses and residential areas grow so will the impact and vulnerability of the Planning Area.
Growth in the number and size of both businesses and residential areas will require more
mitigation efforts to address both new and existing structures.

Damage from an earthquake can be widespread and varied. Buildings can be structurally
damaged or collapse depending on the magnitude of the earthquake. Furniture and equipment
may be overturned or displaced. Windows could be broken or become unanchored from the
structure. Mobile homes could be knocked off their foundations. Infrastructure and lifesaving
services could be delayed, damaged, or destroyed by an earthquake. Depending on the magnitude
of the earthquake, pipes carrying water and other utilities may become damaged. Hazardous
material may be released. Services such as cell service and landlines may become unavailable
due to damage or capacity limits.

The planning Area includes populations under the age of 5, over the age of 65, special needs, and
those living below the poverty level. These population are at risk of injury, death, or inability to
recover from an earthquake.

The city of Clarksville would be most affected by an earthquake (stronger than 4.0) due to the
building density in the area. There are vulnerable commercial structures located in downtown
Clarksville that are constructed with unreinforced masonry. During a 5.5 magnitude earthquake,
the walls of the buildings would crack, or collapse and windows would break. All furniture,
equipment, and material inside the buildings could be overturned, broken. Cars parked
downtown could be rocked and displaced by the shaking and damaged or destroyed by falling
debris. Sidewalks could be cracked. Pedestrians located in downtown Clarksville would be
especially vulnerable. They could be knocked off their feet, and falling debris from buildings
could strike a bystander.

The cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar are in rural areas. In these
areas most housing is constructed with unreinforced masonry. The walls of the buildings could
crack or collapse. The windows could be broken and or destroyed. Mobile homes that are
mounted on piers could be knocked off their foundations and dropped 24 to 36 inches before
striking the ground. Any residents in mobile homes are vulnerable and would be knocked from
their current position to the floor and injured or killed.
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Clarksville School District and University of the Ozarks are in Clarksville. Some of the buildings
are older and constructed with unreinforced masonry. The walls of the buildings could crack or
collapse. Furniture and equipment inside the buildings would be overturned and displaced.
Heavy furniture and equipment could strike students, faculty, or staff located in the buildings
during an earthquake event. Due to the amount of people that could be in one area during an
earthquake event, widespread panic could pose additional risk to those located on campus trying
to exit the building and injuring others in their path.

Lamar School District in Lamar, Westside School District in Hartman, and Oark-Jasper Schools
in Oark contain buildings that are older and constructed with unreinforced masonry. The walls of
the buildings could crack or collapse. Furniture and equipment inside the buildings would be
overturned and displaced. Heavy furniture and equipment could strike students, faculty, or staff
located in the buildings during an earthquake event. Due to the amount of people that could be in
one area during an earthquake event, widespread panic could pose additional risk to those
located on campus trying to exit the building and injuring others in their path.

Population

Population increase/decrease will not alter the probability of an earthquake event; however,
changes in demographic, socioeconomic characteristics, and distribution of population can affect
the vulnerability and impact of earthquakes. Higher population density and lower economic
characteristics will result in increased vulnerability and impact.

Over the next five years, the planning team should monitor increase/decrease of population and
its impact. The mitigation plan should be updated for any significant changes.

Land Use

Sustainable urban resilience to natural disasters is a constant challenge. Lack of green space
makes urban areas more vulnerable. Land use planning is an essential tool in promoting
earthquake resilience. There have been no land use studies conducted for the Planning Area.

Over the next five years the planning team should consider a land use study and update the
mitigation plan with any significant changes.

Climate Change
Climate change does not have a direct impact on earthquake vulnerability, impact, or frequency.
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4.8.4 Extreme Heat

There is no strict definition of extreme heat. The term is used to describe a hotter than normal
period for the time and place of the extreme heat event.

Extreme heat is a dangerous weather condition. According to MIT it is the leading cause of
weather-related deaths in the United States (https://climate.mit.edu/explainers/extreme-
heat). Extreme heat effects:

e Health

e Roads

e Infrastructure
e Crops

e Livestock
e Escalates natural disasters like drought and wildfire

Locations Affected by Extreme Heat

There is no geographic hazard boundary for extreme heat. The entire Planning Area is a risk for
extreme heat.

Extent, Magnitude, or Severity of Extreme Heat

The entire Planning Area can experience extreme heat seasonally. Temperatures in the summer
months average between 80" and 115°.

The magnitude or intensity of an extreme heat event is measured in relation to the percentage of
humidity. According to the National Oceanic Atmosphere Administration (NOAA) this
relationship is referred to as the “Heat Index”. The Heat Index measures how hot it feels outside
when humidity i1s combined with high temperatures. The Planning Area has seen heat indices
near 120° (Storm Events Database - Event Details | National Centers for Environmental
Information (noaa.gov)).

NWS Heat Index Temperature (°F)
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https://climate.mit.edu/explainers/extreme-heat
https://climate.mit.edu/explainers/extreme-heat
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=239548
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=239548

The heat index does not account for variables such as direct sunlight and wind speed. Many
individuals in the Planning Area must perform activities outside, therefore these variables must
be considered. A Wet Bulb Globe Temperature (WBGT) would be utilized to identify and notify
when protective measures should be taken for outdoor work (Heat Forecast Tools
(weather.gov)). The chart below is an example of the differences between heat index and
WBGT.

HOW DOES
WBGT differ WBGT HEAT INDEX
from HEAT INDEX Measured in the sun

Measured in the shade

WET BULB GLOBE TEMPERATURE
The Wei Globe WBGT,

Uses temperature

Uses relative humidity

Uses wind
HEAT INDEX

Th
fe

Uses cloud cover

Uses sun angle

Previous Occurrences

There has been one previous occurrence of extreme heat between January 2000 and December
2023.

On August 2, 2010, most reporting satellite stations around the state of Arkansas saw
temperatures at 100+ degrees Fahrenheit. Heat indices soared for the next few days, seeing 105
to 110 degrees Fahrenheit across Northern Arkansas. Central and Southern areas across the State
recorded indices hovering around 115 degrees F. Relief was only brought by a low-pressure
system causing severe thunderstorms across the State.

Storm Events Database Excessive Heat 2000-2023:

Number of County/Zone areas affected:

Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:

S ©O O O = =

Number of Days with Event and Crop Damage:

Number of Event Types reported: 1
Storm Events Database - Search Results | National Centers for Environmental Information (noaa.gov)
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https://www.weather.gov/safety/heat-index#:~:text=The%20Heat%20Index%20is%20a%20measure%20of%20how,Chart%20above%20or%20check%20our%20Heat%20Index%20Calculator.
https://www.weather.gov/safety/heat-index#:~:text=The%20Heat%20Index%20is%20a%20measure%20of%20how,Chart%20above%20or%20check%20our%20Heat%20Index%20Calculator.
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Excessive+Heat&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=9999&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

Probability of Future Events

The probability of an extreme heat event occurring in the Planning Area in any given year is less
than one percent. The probability of an extreme heat event was estimated using the following
formula:

# of events x 100=
# of days

Data collected from 2000-2023 was equal to 8,395 days.

Vulnerability and Impact of Extreme Heat
The entire Planning Area could be impacted by extreme heat.

The populations vulnerable to an extreme heat event of the unincorporated Johnson County and
the municipalities within the County including the Cities of Clarksville, Coal Hill, Hartman,
Knoxville and Lamar, Clarksville School District, Lamar School District, Oark-Jasper School
District, Westside School District along with University of the Ozarks are children under 5 years,
the elderly over 65 years, tourists, and those living below the poverty level. For children and
elderly, prolonged exposure to temperatures above 100 degrees Fahrenheit can cause significant
health-related ailments that include heat stroke and even death. Building structures are not
affected by extreme heat. It primarily affects elderly, children, homeless, agriculture, livestock,
wildlife, water supply and timber plantations; however, it is important to note that urban areas
are typically hotter than the surrounding rural areas. Construction materials such as asphalt
absorb and re-omit more heat. This creates an urban heat island effect. Changing the natural
landscape of an area destroys its ability to moderate air temperatures. Trees, plants, soil, and
water can naturally lower air temperatures thru evaporative cooling ( Urban Heat Islands | MIT
Climate Portal).

Urban Heat Island Effect

95°F (35°C)

Heat emanates |
from urban areas
|

88°F (31°C)

g 4 LNTRS

~ | Vegetation keeps forests, Pavement and other surfaces in —
farms, and parkland cities absorb sunlight and Cars, buildings, mdu;try, and
relatively cool re-radiate heat at night people radiate heat in urban areas

urban heat island - Search Images (bing.com
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https://climate.mit.edu/explainers/urban-heat-islands
https://climate.mit.edu/explainers/urban-heat-islands
https://www.bing.com/images/search?view=detailV2&ccid=PkhtnmvW&id=33332A6243B5D8703262BE290E6CAD243220477A&thid=OIP.PkhtnmvWpvn7tT035kZQXwHaFj&mediaurl=https%3A%2F%2Fimage.slideserve.com%2F1431287%2Furban-heat-island-effect-l.jpg&cdnurl=https%3A%2F%2Fth.bing.com%2Fth%2Fid%2FR.3e486d9e6bd6a6f9fbb53d37e646505f%3Frik%3DekcgMiStbA4pvg%26pid%3DImgRaw%26r%3D0&exph=768&expw=1024&q=urban+heat+island&simid=608012927046218342&form=IRPRST&ck=958851211CB9A5CBAB1378DB2FAA595E&selectedindex=17&itb=0&ajaxhist=0&ajaxserp=0&vt=0&pivotparams=insightsToken%3Dccid_iaVjG3aU*cp_813737C5835B96EFA5EB640645DE24A4*mid_04E4E3D239048468D15F2FE2F90E061D8C57BE60*simid_608042540838556463*thid_OIP.iaVjG3aU1Xx59LU--euqrwHaEc&sim=11&iss=VSI

It affects people of all ages, primarily the elderly, children and homeless. All agriculture crops,
livestock, water supply and timber plantations are vulnerable to extreme heat. Heat exhaustion
usually affects people who are working or exercising in a hot environment. No area can be said
to be immune from, or any more or less vulnerable to extreme heat. Socioeconomic issues
increase the risk of heat exhaustion if access to air conditioning is limited. During heat waves,
large cities often open cooling centers to help minimize the risk of large numbers of people
succumbing to heat-related illness. Tips for preventing heat-related illness can be found at Tips
for Preventing Heat-Related Illness | Natural Disasters and Severe Weather | CDC.

The rural, natural landscape within the Planning Area is less altered than more urbanized areas.

However, rural areas may be vulnerable to extreme heat. The rising temperatures may impact
people, the natural environment, wildlife, livestock, and farmland. Extreme heat may result in
people, the natural environment, wildlife, livestock, and farmland to increase water usage.

Extreme heat may cause water sources to run short or dry up.

Extreme heat may impact the growth cycle production of many crops. In extreme heat crops may
become stressed causing crop production to be altered or fail. Rate of plant growth and
development is dependent on the surrounding temperatures. Root development may be altered
depending on the amount of moisture in the soil. Pollinators such as bees may be harmed by
extreme heat. Dry soil and crops may become prone to drought and wildfire. The economic loss
may be felt by the farmer, community or global economy creating a food shortage.

Extreme heat may impact livestock. As temperatures rise livestock will require more water.

During extreme heat water sources may become low or dry up. Heat stress can increase
vulnerability to disease, reduce fertility, and reduce milk production. Heat stress is one of the
major climate change impacts on domesticated livestock. Livestock is responsible for revenue
that exceeds $140 million in the Planning Area.

During extreme heat the natural environment such as trees and wildlife also compete for water
resources. Tree growth may be altered due to the availability of water. Wildlife is at a higher risk
of disease. Extreme heat may result in drought and an increase in wildfire. The natural
environment may be permanently altered or destroyed.

Population

Population changes in size and spatial distribution may have an impact on extreme heat. The
Planning Area has seen a decrease in population. There have been no specific studies performed
in the Planning Area to document the impact and extent of population changes. Over the next
five years the Planning Team will need to research how population changes and distribution are
affecting the Planning Area.
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Land Use

Land cover plays a vital role in controlling the amount of heat absorbed/radiated by the
environment. Temperatures rise in urban areas due to the concentration of asphalt and other
materials while rural areas with larger portions of green space remain cooler. There have been no
studies in the Planning Area for land use and its effect on extreme heat. Over the next five years
the Planning Team will need to research and document heat mitigation. Heat mitigation involves
changing land use to reduce the heat island effect.

Climate Change
The Planning Area has already experienced rising temperatures and extreme highs. With the

expected growth in industry, it will be important for the Planning Team to research, document
and mitigate against rising temperatures.
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4.8.5 Flood

Flood is defined as an overflowing of a large amount of water beyond it normal confines,
especially over what is normally dry land. It can be a partial or complete inundation. The various
types of flooding in the Planning Area include riverine flooding, urban flooding, shallow
flooding and flash flooding.

Riverine flooding occurs from excessive rainfall in upstream area that gradually cause rivers and
streams to overflow their banks inundating the adjacent floodplains. However, it can also be
caused by runoff, snowmelt, or dam release. This type of flooding typically lasts longer than
flash flooding or shallow flooding. This type of flooding often causes more damage due to the
length of tie structures are inundated, the velocity and depth of water and size/force of floating
debris.

Urban flooding occurs when heavy rainfall runs off structures, parking lots and streets. It
converges in culverts and drainage ways that are often clogged with debris, causing streets to
flood and storm sewers to back up.

Shallow flooding is defined as flooding with an average depth limited to 3 feet or less where no
defined channel exists.

A flash flood is caused by heavy or excessive rainfall in a short period of time, usually less than
6 hours. Flash floods can reach peak flow within a few minutes. They are usually characterized
by raging torrents and move with great force and velocity. They can sweep through riverbeds,
urban streets, or mountain canyons sweeping everything in their path, rolling boulders, tearing
out trees and destroying structures.

Flooding can result in damage to personal property, buildings and infrastructure. In addition to
property destruction, flooding can lead to injuries or even fatalities.
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Locations Affected by Flooding

FIRM Panel Index

The FIRM Panel index for the planning area and can be found at the following link:
https://map1.msc.fema.gov/firm?id=05071CINDOB.

There are a total of 14 panels that make up the planning area. These panels are located in the
appendix of this Hazard Mitigation Plan. Each map contains a quick link below the map.

The Flood Insurance Rate Maps (FIRM) inserted below depict the locations of flood zones

withing each jurisdiction. The entire planning area has potential to be affected by one or more of
the flood events described above, even if they are not directly located in a designated flood zone.
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/j22d3f8527edf4678bb41c3618d72ac3f/scratch/FIRMETTE_98d53831-1374-4a37-aa37-a9866d0361f2.pdf

Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.

ms
1S

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet
>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). G y of terms...

Coal Hil¥ Lamar

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) )

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Aod™y Clarkspille
¢ y

“'Hli‘\")
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City of Clarksville Flood Map 05071C0355D Effective 11/26/2010
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/jf5769dc08a174ea3a782fff04c6bff21/scratch/FIRMETTE_301f9420-75b8-4ed5-81bf-c6577510b694.pdf
https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/jf5769dc08a174ea3a782fff04c6bff21/scratch/FIRMETTE_301f9420-75b8-4ed5-81bf-c6577510b694.pdf

Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.

Glossary of terms...

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet
>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). Glossary of terms...

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) ()

<1foot > 3 to 4 feet
>1to 2 feet > 410 5 feet

>21to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).
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City of Coal Hill Flood Map 05071C0325E Effective 5/16/2019
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https://msc.fema.gov/portal/firmette?latitude=35.437329&longitude=-93.661987

Flood Extent (1% And 02%) (%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms

Caoal Hill

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet >4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any

Rabbit Hill Rd

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) )

<1foot >3 to 4 feet
>1to 2 feet > 410 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Rabbit Hill Rd
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City of Hartman Flood Map 05071C03S0E Effective 5/16/2019
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https://msc.fema.gov/portal/firmette?latitude=35.432400&longitude=-93.621059

Flood Extent (1% And 02%) (%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms

Hartmp an

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet
>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). Glossary of terms..

Hartman

i

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) )

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above

land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year). Glossary of terms...
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Town of Knoxville Flood Map 05071C0400D Effective 11/26/2010
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/jf76db25fc4fd4c1faf5bd3b375e608a6/scratch/FIRMETTE_e9d94f0b-b207-46bf-861a-824e7fd5e67a.pdf

Flood Extent (1% And 02%) (%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms

Knoxville

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet >4 to 5 feet
> 2 to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). Glossary of terms...

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) ©)

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Knoxville
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National Flood Hazard Layer FIRMette
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City of Lamar Flood Map 05071C0360D Effective 11/26/2010
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Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a

1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms...

Lamar

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet >4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any

Lamar

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) )

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Lamar
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Clarksville School District Flood Map 05071C0355D Effective 11/26/2010
1701 Clark Rd. Clarksville, AR 72830

National Flood Hazard Layer FIRMette &% FEMA Legend
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/j698b56e46d7a44cf83f8ffeb3905ff79/scratch/FIRMETTE_e53abced-ce6f-41ec-a969-e164eff39d1c.pdf

Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms

» Clarksville
Clarksville , Ir HS
Elem Sch = >

Flood Depth (1%)

<1foot >3 to 4 feet

>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any

- Clarksville
Clarksville , Ir HS .
Elem Sch* » >

Clarksville
Mid Sch

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) )

<1foot >3 to 4 feet

>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

» Clarksville
Clarksville , Ir HS
Elem Sch = >
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Lamar School District Flood Map 08099C0309C Effective 4/19/2016
301 Elberta St. Lamar, AR 72846

National Flood Haz ¥ FEMA Legend
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/j142bb84b34e4414aa49eedb87f3e79cc/scratch/FIRMETTE_4a291509-445b-4ed2-99b5-a5540df46ccb.pdf

Flood Extent (1% And 02%) (%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.

Glossary of terms

Lamar HS

Flood Depth (1%)

<1foot >3 to 4 feet

>1to 2 feet >4 to 5 feet

>2to 3feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). Glossary of terms...

Lamar Mid Sch

Elem LAGRONE
Sch
4

Lamar HS

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) S

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

LAGRONE

Lamar HS
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Waestside School District Flood Map 05031C0131C Effective 9/27/1991
400 Hwy 16, Hartman, AR 72840

National Flood Hazard Layer FIRMette & FEMA Legend
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/j44c3d1bddb32456b8e0aeb00cf575f70/scratch/FIRMETTE_7f06ed96-05a7-43a1-b7e4-4b3d4b4d4f0b.pdf

Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a

1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.

Westside
Elem Sch

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet > 4 t0 5 feet
>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). Glossary of terms...

Westside

Elem Sch

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%)

=1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet

>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Westside
Elem Sch
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Oark-Jasper School District Flood Map 050160B Effective 2/5/1986
370 Hwy 215 Oark, AR 72852

National Flood Hazard Layer FIRMette ¥ FEMA  Legend
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https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/jc1fbfb8f0e654260ac55f75b11192df3/scratch/FIRMETTE_7496e742-a0c7-419c-850a-0f0e79bb2904.pdf

Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a

1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms...

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet > 4 to 5 feet
>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). Glossary of terms...

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) ©)

<1foot > 3 to 4 feet
>1to 2 feet > 410 5 feet

>21to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Qark Sch

»
-
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University of the Ozarks Flood Map 05029C275D Effective 3/21/2019
415 N. College Ave. Clarksville, AR 72830

National Flood Hazard Layer FIRMette & FEMA Legend

3372821°W IS5 846N SEE 18 HEPORT ARD INDEX WP PUNEL LUt

‘Wenout Base Flosd Bewation (BFE)
Lovw A X Ay

With BFE or Depth Sww 46 40, v . Av
Regulatery Flosdwiry

Q2% Acnunl Chance Fleod Hazard, Aveas
of 1% annual chance flosd wikth average
dapth loss than one feot or with drakmage
areas of less than one square mie 2o ¥

‘\‘ Future Condmions 1% Annust

. © Chance Flosd Hazard 2w x

Fh Area with Resuced Flood Risk due 1o

OTHER AREAS OF | Levee. Seo Notes s

FLOOD HAZARD | " 7 Aren with Flosd Risk dhim 10 Levwe 2ies 0

woscmen Aren of Minimal Flood Mazard 2o
00 ettective LOMAS.
Asea of Undetermined Flood Hazaed 2o 0

===~ Channel, Cuvert, or Sieem Sewer
NN Lvee, Dion, or Ficostwall

Cross Sections with 1% Anreal Chance
—IL3  Water Surface Elevation
. Coastal Transect
e iy e Bait Fiood Elevation Line (BFE)
S5 Limie of Study
Jurisdiction Boundary
----- — Coastal Transect Basedne
= w— Profie Gaseline
Hydrograghic Feature

Digtal Data Axndabie

N
No Digital Data Avadatie
MAP PANELS Usmapped

9 The pin displayed on the map is an approximate
Point sedacted by the wsar and does not represent
0 authertatve proparty lscation

This map complies with FEMA'S standands for the wse of
Age tiood maps If 1 s not vold ms descred Bolow,
The basemap shown comples with FEMA's basamap
Accurncy standards

The flosd hazard Information Is darved directly from the
authorttative NFHL web sarvices provided by FEMA. This map
was exparied on 12/27/2024 at 756 PM and does not
Teflact changes of amendmaents subsequent 1o this date ana
1ime, The NFHL and affactive information may changs or
Bacome suparsaded by new data over tme,

Thiss map mage is void if the one or more of the fellowing map
clements do sel appear: basemap imagery, Nosd 2one labels,
legend, seale bar, mag creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images fee
wnmappad and unmodemired areas cannet Be wsed for
reguimery purposes.

Basemap imagery Source: USGS National Map 2023



https://msc.fema.gov/arcgis/rest/directories/arcgisjobs/nfhl_print/mscprintb_gpserver/jc15ea9fab3c247138fdf72e50ffd234b/scratch/FIRMETTE_9842b56b-89c1-4c20-9d75-de9df7bf22f1.pdf

Flood Extent (1% And 0.2%)

High risk (1% flood zone)

Low to moderate risk (0.2% flood
zone)

Comments: Properties within high risk areas have a
1 percent (1/100) chance of flooding in any year, while
properties within low to moderate risk areas have a 0.2
percent (1/500) chance of flooding in any year.
Glossary of terms...

Flood Depth (1%)

<1foot >3 to 4 feet
>1to 2 feet >4 to 5 feet
>2to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 1% annual chance storm event (a
storm that has a 1/100 chance of occurring in any
calendar year). C ry_of terms

Univ Of
<« The Ozarks

https://webapps.usgs.gov/infrm/estbfe/

Flood Depth (0.2%) ©)

<1foot >3 to 4 feet
>1to 2 feet > 410 5 feet
>21to 3 feet > 5 feet

Comments: Depicts estimated water depths above
land surface during a 0.2% annual chance storm event
(a storm that has a 1/500 chance of occurring in any
calendar year).

Univ Of
2 The Ozarks



https://webapps.usgs.gov/infrm/estbfe/

Extent, Magnitude, or Severity of Flood

For flooding, location refers to areas of the planning area that are at the highest risk of flooding
frequently. Location is based on FIRM mapping and data from communities in the planning area.

The unincorporated jurisdictions of Johnson County may expect flash flooding events when
receiving 3 or more rainfall. Other locations may experience minor to moderate flood events:

The city of Clarksville may expect flash flooding events when receiving 3” or more rainfall.
Areas that may expect flooding to occur would be Arkansas State Highways 352 and 103.
Johnson County road flooding could affect:

o 3149

e 3151
3355
3521
3341
3315
3390
3329
The city of Coal Hill may expect flash flooding events when receiving 3” or more rainfall.
The city of Hartman can expect flash flooding events when receiving 3” or more of rainfall.
The city of Knoxville may expect flash flooding events when receiving 3” or more rainfall.
The city of Lamar may expect flash flooding events when receiving 3” or more rainfall.

Locations affected by Floods

All portions of the Planning Area are expected to receive the same amount of rainfall.

Flood severity categories used by the National Weather Service (NWS) include minor flooding,
moderate flooding, and major flooding. Each category has a definition based on property damage
and public threat.

Severity Impact

Minimal or no property damage, but possibly
some public threat or inconvenience
Some inundation of structures and roads near
streams. Some evacuations of people and/or
transfer of property to higher elevations are

Minor Flooding

Moderate Flooding

nccessary.




Previous Occurrences

The planning area suffered 3 flood events between January 1, 2000, and January 31, 2023,
resulting in $525,000 in property losses and $250,000 in crop losses.

Number of County/Zone areas affected:

Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:
Number of Days with Event and Crop Damage:

- a2 W O O W -

Number of Event Types reported:

Location County/Zone St. T.Z. Type Mag Dth Inj
Totals: 0 0 525.00K 250.00K
EDNA JOHNSON CO. AR  10/30/2009 06:00 CST-6 Flood 0 0 25.00K 0.00K
OARK JOHNSON CO. AR  04/26/2011 02:00 CST-6 Flood 0 0 250.00K 0.00K
OARK JOHNSON CO. AR 05/01/2011 00:00 CST-6 Flood 0 0 250.00K 250.00K
Totals: 0 0 525.00K 250.00K

NOAA Storm Event Database

On April 26, 2011, flooding damaged property and crops across the State of Arkansas. Water
reached aerial flood levels, which remained constant for the next several days from the eastern
counties, backed up to the Planning Area. The Mississippi River experiences heavy water flow,
backing up the Arkansas and White rivers. This led to farmlands across the State and Counties
being underwater for days, ruining crops and property. The total damage from the flood is
estimated at $250,000.
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=197851%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=305273%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=309101%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

There were 37 flash flood events reported between 01/01/2000 and 12/31/2023.

Number of Days with Event:

Number of Event Types reported:

Number of County/Zone areas affected:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:
Number of Days with Event and Crop Damage:

Location

Totals:
SALUS
COUNTYWIDE
OARK
COAL HILL
COUNTYWIDE
COUNTYWIDE
COUNTYWIDE

WEST PORTION

COUNTYWIDE
HARTMAN
CLARKSVILLE
COUNTYWIDE
LUDWIG
COUNTYWIDE
CLARKSVILLE
EDNA
KNOXVILLE
COAL HILL
YALE
JAMESTOWN
OARK
WHITE OAK
CLARKSVILLE
KNOXVILLE

CLARKSVILLE MUNI ARP

HUNT
ZADOCK
CLARKSVILLE
LAMAR
CLARKSVILLE
KNOXVILLE

County/Zone

JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.
JOHNSON CO.

AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR
AR

05/27/2000
06/17/2000
06/17/2000
06/21/2000
12/16/2001
01/31/2002
03/19/2002
04/23/2004
04/24/2004
06/15/2004
07/01/2004
07/03/2004
09/24/2004
01/12/2005
08/20/2006
10/16/2006
05/15/2007
03/18/2008
04/10/2008
06/13/2008
10/29/2009
09/07/2010
09/09/2010
07/23/2014
05/10/2015
05/10/2015
12/27/2015
08/15/2017
08/19/2018
05/03/2019
06/05/2019

03:00
10:00
12:15
07:05
13:30
10:15
07:00
04:45
05:00
13:00
18:15
04:00
15:30
22:45
16:00
06:30
13:30
13:30
07:30
22:15
17:44
11:23
14:25
14:52
01:00
01:00
17:27
05:20
18:52
18:15
15:05

CST
CST
CST
CST
CST
CST
CST
CST
CST
CST
CST
CST
CST
CST
CST
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6
CST-6

Type

Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood
Flash Flood

o

O O O O O O O O O O 0O O O 0O 0O OO0 oo oo o o o o o o o o o o

Mag Dth Inj

o

O O O O O O O O O O 0O O O 0O 0O 0O 0o oo oo o o o o o o o o o o

2.337M 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
100.00K 0.00K
0.00K 0.00K
0.00K 0.00K
2.000M 0.00K
15.00K 0.00K
100.00K 0.00K
20.00K 0.00K
0.00K 0.00K
100.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5149274%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5164095%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5164099%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5164100%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5275413%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5280052%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5287041%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5393269%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5393285%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5407513%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5415849%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5415856%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5422142%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5438662%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5532158%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=2987%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=26720%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=86127%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=91744%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=119384%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=196401%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=249526%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=249530%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=523444%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=581108%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=581109%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=612906%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=717565%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=767574%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=823083%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=832422%20

OZONE JOHNSON CO. AR 06/23/2019 06:40 CST-6 Flash Flood 0 0 0.00K 0.00K
CLARKSVILLE JOHNSON CO. AR 09/24/2019 07:30 CST-6 Flash Flood 0 0 0.00K 0.00K
CLARKSVILLE JOHNSON CO. AR 04/29/2021 05:00 CST-6 Flash Flood 0 0 0.00K 0.00K
HICKEYTOWN JOHNSON CO. AR 04/29/2021 11:11 CST-6 Flash Flood 0 0 0.00K 0.00K

CLARKSVILLE MUNI ARP JOHNSON CO. AR 11/04/2022 21:08 CST-6 Flash Flood 0 0 2.00K 0.00K
CLARKSVILLE JOHNSON CO. AR 03/24/2023 15:44 CST-6 Flash Flood 0 0 0.00K 0.00K
Totals: 0 0 2337M 0.00K

NOAA Storm Event Database

September 9, 2010, there was widespread flooding in Arkansas. The flooding was caused by
large amounts of rain from days prior due to Tropical Storm Hermine. This caused high water to
flow downstream and led to backwater flooding from rivers and large creeks/bayous. Many
county roads in Clarksville were flooding, halting traffic due to moving water speeds. Water
damage to one house occurred along Arkansas Highway 352 near Horsehead Creek. All of the

Planning Area experienced heavy rainfall and damage caused from this storm is approximated at
$100,000.

May 10, 2015, the Planning Area experienced several rounds of rainfall, showers, and
thunderstorms. The large amounts of moisture and humidity kept the roads wet, and many
instances of flash flooding occurred. Within the county, several roads were washed out due to
flooding, creating difficult escape routes. In Hunt, Arkansas, two water rescues were performed
overnight at homes that had been isolated due to flash flooding. Estimated damage from the
storm: $100,000.

Probability of Future Flood Events

Future Climate Indicators

5 Early Century Mid Century Late Century
Modeled History (2015 - 2044) (2035 - 2064) (2070 - 2099)

Indicator (1976 - 2005)

Lower Emissions Higher Emissions Lower Emissions Higher Emissions Lower Emissions Higher Emissions
Min - Max Min - Max Min - Max Min - Max Min - Max Min - Max Min - Max

Precipitation:

Annuzl average total precipitation 48" 49" ag" 49" ag" ag" 49"
46-51 44-56 44-52 44-57 38-55 42-57 35.57

Days per year with precipitation (wet days) 163 days 159 days 158 days 158 days 156 days 157 days 152 days
156-170 146-170 132-168 142-170 122-174 140-171 110-175

Maximum period of consecutive wet days 12 days 12 days 12 days 12 days 12 days 12 days 12 days
10-13 10-15 9-15 9-16 9-15 9-15 9-14

Annual days with:

Annual days with total precipitation > linch g days 9 days 10 days 10 days 10 days 10 days 10 days
8-10 8-11 8-12 5-12 7-12 8-12 7-14

Annual days with total precipitation > 2 inches 1days 1days 1days 1 days 1 days 1 days 2days
1-1 1-2 1-2 1-2 1-2 1-2 1-3

Annual days with total precipitation > 3 inches o days o days 0 days 0 days 0 days 0 days odays
0-0 0-0 D-0 0-1 0-1 0-1 0-1

Annual days that exceed 99th percentile 7 days 7 days & days 8 days 9 days 8 days 9 days

precipitation 7-7 7-8 §-9 E-B 8-9 8-9 9-10

Days with maximum temperature below 32 4days 2 days 2 days 2 days 1 days 1days 0days
3-5 1-4 1-3 0-4 0-3 0-3

N/A = Data Not Available for the selected area
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=835975%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=855441%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=951796%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=951799%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1064154%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1088166%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Flood&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

Climate Projections for Early Century (2015-2044) $
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CMRA - Climate Mapping For Resilience and Adaptation (arcgis.com)
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https://livingatlas.arcgis.com/assessment-tool/explore/details

Climate mapping trends do not show a significant change in precipitation and how it relates to
flooding. There is a slight increase in annual average total precipitation with a slight decrease in
wet days per year. Data for the annual days with total precipitation for less than 1 inch, less than
2 inches, and less than 3 inches remains consistent with no trending changes.

The probability for a flood event occurring in the Planning Area in any given year is less than
one percent. The probability for a flood event was estimated using the following formula:

# of events x 100=
# of days

Data collected from 2000-2023 was equal to 8,395 days.
Vulnerability and Impact of Flood

Unincorporated areas of Johnson County such as Interstate-40, Ridgewood Dr, Harmony Road,
Cherry Street, Taylor Road and others may be closed during flood events. Many roads in
Johnson County are unpaved. These unpaved roads are susceptible to a great deal of damage
during flooding events that may go unnoticed until the water recedes. Residents may experience
a much longer drive time to avoid the closed roads.

In regard to the Clarksville School District, Lamar School District, and Westside School District
according to the FIRM maps that are located in this plan and available through the FEMA
mapping services, none of the schools physically sit within a flood zone. However, disruptions
can still occur because road may be blocked, or the homes of student and staff could be affected
in the event flooding or flash flooding was to occur.

A major concern in most areas of the county is the impact of flooding on crops, livestock, and
timber plantations. During flood events, fields may wash out and crops lost. Farmers will suffer
economically from the loss of crops and livestock forage. Timber plantations may become
stressed or die out after being submerged during extended flood events. Flood water may drown
livestock or cut off their access to feed and forage.

City of Clarksville

Flooding may disrupt roadways resulting in transportation problems. This can cause economic
losses for citizens but also companies located in this area. When goods or services are unable to
be performed revenue will be lost. Transportation delays can also cause other issues especially
during an emergency. According to the firm maps there are many streets that could be impacted
by flood waters.

Unincorporated areas of Johnson County, Cities of Coal Hill, Hartman, Knoxville and
Lamar

All populations located in these areas could be at risk of death or injury due to flooding. There
have been a few instances in the past where rescue operations for residents trapped in homes
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have been carried out. Many county roads and culverts were out resulting in repair expenses but
also leaving people stranded in their homes or away from their homes depending on where they
are in the flooding occurs.

Clarksville School District, Lamar School District, and Westside School District

According to the FIRM maps there does not appear to be a direct threat of flooding to the school
campuses and property however this does not mean that disruption may not occur to the services
that the school depends on but also perform for the areas that they service. Roads being
inundated and or washed out could possibly disrupt school but also what staff and students are
able to make it to the campus depending on where they reside.

In all the above jurisdictions, flood waters could interrupt gas, electricity and water services and
contaminate the water supply, making drinkable water unavailable. Homes, personal belongings
and businesses could be damaged or lost entirely as a result of ravages of flooding. Residents and
homeowners who do not have flood insurance are vulnerable. They could suffer a great financial
hardship from the expenses of clean up and rebuilding in the event of a flood.

Economic

Residential loss or damage. Businesses also suffer, not only from the loss of property, but the
lack of customers during the flood and recovery. Farmers suffer from the loss of their crops.

Financial

Residents who do not carry flood insurance suffer a great financial hardship. Those who do have
insurance get help with the clean-up, but some costs may still come out of pocket. Towns

and cities impacted by a flood carry the financial burden of fixing the public buildings, roads and
other structures damaged by the flood waters. People who are impacted by the flood may also
lose wages because the business they work for suffered damages or they are unable to get to
work.

Health

Flood waters can also damage the health of those living and working in the area. Because flood
waters can wash dangerous waste into water supplies, tap water may become unsafe to use if
the local authorities do not issue a boil advisory warning everyone to boil water before ingesting
it. Mold is also likely to grow in homes and other buildings engulfed by the flood waters. It is
important to search all homes for mold and remove it completely before moving back in.
Breathing the mold spores is dangerous for your health. A flood can also contribute to other
health problems from human waste contaminating the ground.
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Safety

Once flooding begins, strong currents can pull a grown man beneath the water to drown.
Once the flood waters have settled, it is still unsafe to wander through the water by car or on
foot. Deep spots may be undetectable and there may be electric currents running through the
water.

Rural Impact

Floods damage farmland by burying crops in silt, uprooting crops by the force of the water or
drowning crops. Flood waters can drown livestock as well. Flooding devastates wetlands

and other wildlife habitats by depositing massive amounts of silt or leaving behind toxic
substances such as petroleum products, fertilizers and pesticides and other man-made chemicals.
This can kill animals and lead to water and land pollution.

Disease

Flooding increases human exposure to dysentery and other diseases. Flooded sewage treatment
plants contaminate drinking water supply.

Population

Population may have an impact on flood events when there is a shift in population size and
composition. Population growth and urbanization alter the natural landscape. This results in
loss/addition of natural landscaping such as trees, grass, and rock. Building structures to
accommodate growth influences climate and the natural path of water flow. Population
growth/density will place a larger number of people at risk for injury or death. The shift could
create limited escape routes. Rising populations could mean that more people are vulnerable to a
flood event. Population growth will increase the need for mitigation measures to protect people,
property, resources, and the natural environment.

The Planning Area is currently trending a slight increase in population. There have been no
research studies on population and flood risk for the Planning Area. Over the next five years the
Planning Team will need to research and document the shift in population and its effect if any on
flood events.

Land Use

Changes in land cover such as urbanization, deforestation and cultivation may result in increased
flood frequency and severity. Urbanization may result in a lack of the natural environments
capacity to absorb water. Loss of vegetation and forest clearing disrupts the natural environments
process of evaporating water from both the soil and leaves of plants.

Flooding results in poor soil aeration, leading to poor plant growth. Soil becomes more

acidic following a flood. In addition, flooding can lead to soil erosion or soil contamination from
such man-made pollutants as oils (on roadways), fertilizers (in yards and farms) and paints.
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Flooding can severely stress or even kill trees, depending on how deeply or how long they
remain submerged. Floods kill trees that are completely covered by water and seedlings pushed
over by the force of the water or buried under silt. Prolonged flooding can cause root rot, leading
to tree death. Prior tree health plays a role in whether the trees survive after flooding.

Currently there is no documented research for the Planning Area on land use and its effect on
flood events. Over the next five years the Planning Team will need to conduct and document
research on the effects of land use and flood events in the Planning Area.

Climate Change

Climate change may have an impact on flooding. Changes in temperatures impact the frequency
and severity of flood events. Warmer temperatures could cause increased amounts of
precipitation. The Planning Area is currently trending both higher temperatures and more days
each year of extreme heat. These warmer temperatures, in addition to population distribution and
land use, affect the amounts of water evaporating from the land. This process called
evapotranspiration, impacts atmospheric temperature changes. Higher rates of evapotranspiration
can have a cooling effect on the lands surface and aid the natural environment’s ability to filter
water.

Transpiration

recipitation

e

https://www.usgs.gov/special-topics/water-science-school/science/evapotranspiration-and-water-cycle

The Planning Area does not have any documented research on climate change and its effects on
flooding. Over the next five years the Planning Team will need to research and document climate
changes and its effect on frequency and size of flood events.
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Repetitive Loss

Repetitive loss information was provided by Whit Montague, Arkansas Natural Resources. No
personal identifiable information will be presented. Information is as of 5/31/2024.

There are no repetitive loss properties in the Planning Area.

Vulnerability of Estimating Potential Loss

The entire Planning Area is vulnerable to one or more types of flood events. Loss of life and
injuries are possible. Expect damage to residential and business structures, transportation
systems, disruption of utility services, and major environmental damage.
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4.8.6 Landslide

“Landslide” is used to describe the downward and outward movement of slope-forming
materials reacting under the force of gravity. Landslides are classified by type of movement and
type of materials. The types of movement are:

e Slides of soil or rock involve downward displacement along one or more failure
surfaces. The material from the slide may be broken into several pieces or remain a
single, intact mass.

e Flows are characterized by shear distributed throughout the mass of material.

e Lateral Spreads are large elements of distributed, lateral displacement of
materials characterize lateral spreads.

e Falls and topples occur when masses of rock or other material detach from a steep slope
or cliff, and descend by free fall, rolling, or bouncing.

Extent, Magnitude or Severity of Landslide

Landslide movement is measuring using an extensometer. This is an instrument that can
detect movement of the ground surface between stable ground and sliding ground. Mapping
and observations are other ways of detecting landslide activity.

Slope
movement
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Figure B10. Example of a network for measurement and transmission of real-time
landslide data. (Schematic from U.S. Geological Survey.)

As can be seen in the figure below, slope movement can occur in multiple ways. They typically
start on steep hillsides. Landslides may occur with or without warning and travel up to 35 mph.
Historically, landslides have been responsible for moving up to 1,000 tons of rock, dirt, and
debris.

If a landslide were to occur, it is expected that a rock fall, topple, or slide would occur

unexpectedly in a matter of seconds with no warning time.
(modified from Cruden and Varnes, 1996)
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Locations Affected by Landslide

Topographic maps seen below utilize contour lines to represent the shape and elevation of the
land. These lines show how the land rises and falls across the area. The closer the lines are
together, indicated by % inch spaced lines, the steeper the slope and greater risk for landslide
events. When they're farther apart, the land is flatter.

Landslides are more likely to occur on steep slopes because gravity can more easily move the
material down the hill.
e Look for closely spaced contour lines. Areas with contour lines that are very close
together indicate a steep slope, which could be a potential landslide hazard.
e Sharp changes in slope (where the contours sharply turn or create an angular shape) can
also indicate a steep and potentially unstable area.

Topographic maps of the Planning Area indicate that the terrain is relatively stable and does not
excessively exhibit the steep slopes typically associated with landslide susceptibility. The area’s
elevation changes are gradual, and there are minimal significant geological features, such as fault
lines or unstable rock formations, that would increase the risk of landslides; however, this does
not exclude the Planning Area from the hazard of landslides entirely. In each jurisdiction within
the Planning Area, while the hazard is not probable, it is monitored in areas showing above
average elevation changes. Topographic mapping is provided by the Arkansas Office of the State
Geologist (https://www.geology.arkansas.gov/maps-and-data/topo_maps/topographic-
quadrangle-maps-for-arkansas-1-24k-scale.html)

Unincorporated Areas of Johnson County

https://www.geology.arkansas.gov/docs/pdf/maps-and-data/ark _state maps/state-of-arkansas-
topo-map.pdf

Topographic maps show that the unincorporated areas of Johnson County have the potential for a
landslide event for the location circled in red.
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https://www.geology.arkansas.gov/maps-and-data/topo_maps/topographic-quadrangle-maps-for-arkansas-1-24k-scale.html
https://www.geology.arkansas.gov/maps-and-data/topo_maps/topographic-quadrangle-maps-for-arkansas-1-24k-scale.html
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/ark_state_maps/state-of-arkansas-topo-map.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/ark_state_maps/state-of-arkansas-topo-map.pdf

Clarksville

https://www.geology.arkansas.gov/docs/pdf/maps-and-
data/topo_maps/24k/C/CLARKSVILLE.pdf

Topographic maps show that the City of Clarksville has the potential for a landslide event for the
location circled in red.

Coal Hill

https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/COAL_HILL.pdf

Topographic maps show that the City of Coal Hill has the potential for a landslide event for the
location circled in red.

101


https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/COAL_HILL.pdf

Hartman

https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/H/HARTMAN.pdf

Topographic maps show that the City of Hartman has the potential for a landslide event for the
location circled in red.

Knoxville

Kndxville [[['s
\ &

e _—

https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/K/KNOXVILLE.pdf

Topographic maps show that the town of Knoxville has gradual slopes and lacks features that
would increase landslide risk, indicated by %4 inch spaced lines on the topographic map. This
indicates minimal risk for the provided location, showing stable terrain with few features that
would suggest potential landslide hazard.
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https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/H/HARTMAN.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/K/KNOXVILLE.pdf

Lamar

https://www.geology.arkansas.gov/docs/pdf/maps-and-
data/topo_maps/24k/C/CLARKSVILLE.pdf

Topographic maps show that the City of Lamar has the potential for a landslide event for the
location circled in red.

Clarksville School District
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https://www.geology.arkansas.gov/docs/pdf/maps-and-
data/topo_maps/24k/C/CLARKSVILLE.pdf

Topographic maps show that the Clarksville School District has the potential for a landslide
event for the location circled in red.
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https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf

Lamar School District

https://www.geology.arkansas.gov/docs/pdf/maps-and-
data/topo_maps/24k/C/CLARKSVILLE.pdf

Topographic maps show that the Lamar School District campus has gradual slopes and lacks
features that would increase landslide risk, indicated by % inch spaced lines on the topographic
map. This indicates minimal risk for the provided location, showing stable terrain with few
features that would suggest potential landslide hazard.
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https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf

Oark-Jasper School District

https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/O/OARK.pdf

Topographic maps show that the Oark-Jasper School District has gradual slopes and lacks
features that would increase landslide risk, indicated by 4 inch spaced lines on the topographic
map. This indicates minimal risk for the provided location, showing stable terrain with few
features that would suggest potential landslide hazard.

Westside School District

https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/COAL_HILL.pdf

Topographic maps show that the Westside School District, location outlined in black dotted line,
has gradual slopes and lacks features that would increase landslide risk, indicated by Y4 inch
spaced lines on the topographic map. This indicates minimal risk for the provided location,
showing stable terrain with few features that would suggest potential landslide hazard.
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https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/O/OARK.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/COAL_HILL.pdf

University of the Ozarks—Clarksville

https://www.geology.arkansas.gov/docs/pdf/maps-and-
data/topo_maps/24k/C/CLARKSVILLE.pdf

Topographic maps show that the University of the Ozarks—Clarksville campus has gradual
slopes and lacks features that would increase landslide risk, indicated by "4 inch spaced lines on
the topographic map. This indicates minimal risk for the provided location, showing stable
terrain with few features that would suggest potential landslide hazard.

Previous Occurrences

Zero (0) landslide events were reported between 1/01/2000 and 1/30/2024.

Number of County/Zone areas affected:

Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:
Number of Days with Event and Crop Damage:

oOlO|l©O([O|O|O|O

Number of Event Types reported:

Location County/Zone St. Date Time T.Z. Type

Totals: 0 0 0.00K 0.00K
NCDC NOAA Storm Events
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https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.geology.arkansas.gov/docs/pdf/maps-and-data/topo_maps/24k/C/CLARKSVILLE.pdf
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=11&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Debris+Flow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

Probability of Future Landslides

The probability for a landslide event occurring in the Planning Area in any given year is less than
one percent. The probability for a landslide event was estimated using the following formula:

# of events x 100=
# of days

Data collected from 2000-2023 was equal to 8,395 days.

Vulnerability and Impact of Landslides

Based on historical records, the Planning Area has not seen a landslide within the years of 2000-
2023. There is little information regarding any landslide information within the Planning Area;
however, this does not mean landslides would be impossible to occur in Johnson County. If a
landslide event occurred on a State Highway, truckloads of mud, topsoil, and fallen trees would
impede travel. Individuals caught on a highway would be exposed to the possibility of vehicular
accidents resulting in fatalities or injuries. Damages to property and crops are both possible
effects from landslide events.

The following districts are vulnerable to landslides: unincorporated Johnson County and the
municipalities within the County including the Cities of Clarksville, Coal Hill, Hartman,
Knoxville and Lamar, Clarksville School District, Lamar School District, Oark-Jasper School
District, Westside School District along with University of the Ozarks.

The most vulnerable populations will be those who are unable to move out of harm’s way due to
disability, age, or poverty levels. Since landslides typically happen suddenly and without notice,
these are the populations most likely to have inadequate abilities and resources.

Population, Land Use, and Climate Change
Population density influences both the natural landscape and climate.

As people build, they remove rock, dirt, trees, and grass. They build structures for homes,
businesses, and infrastructure. Areas that were once full of trees become prime real estate or
farmland to meet increased food demands. These changes in structure, weight and landscape
alter the vulnerability and impact of a landslide. The human-made changes in topography and
vegetation impact the earth’s natural balance. Cutting roads, building retaining walls, adding
concrete, or clearing vegetation for farmland may weaken slopes. According to research by the
American Geophysical Union in 2021, urban areas are at a greater risk for precipitation-triggered
landslides than rural areas.

As population dynamics and climate patterns undergo transformation, their combined impact and

associated vulnerabilities also evolve. A growing population necessitates the construction of
additional infrastructure, thereby heightening the likelihood of resource depletion, property
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damage, and loss of life in the face of adverse events. The shifting demographic and climatic
landscape highlight the need for comprehensive analysis by the planning team.

Currently, the Planning Area lacks documented research concerning the effects of population,
land use, and climate change, on landslide events. These impacts will be monitored by the
planning team over the next 5 years to continue research for nature-based solutions to mitigate
all possibilities of potential increased impact.
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4.8.7 Thunderstorm

Thunderstorms are formed from a combination of moisture, rapidly rising warm air and a force
capable of lifting air such as a warm or cold fronts.

Thunderstorms can bring heavy rains, strong winds, hail, lightning, and tornadoes.

Lightning is an electrical discharge resulting from the buildup of positive and negative charges
within a thunderstorm.

Hail - Hail is a form of precipitation occurring when updrafts in thunderstorms carry raindrops
upward into extremely cold areas of the atmosphere where they freeze into balls of ice. Hail can
damage aircraft, homes and cars, and can be deadly to livestock and people.

Strong Winds - also referred to as straight-line wind, is any wind that is not associated with
rotation. This term is used mainly to differentiate thunderstorm winds from tornado winds. High
winds originate as a downdraft of rain-cooled air, which reaches the ground and spreads out
rapidly. This can produce a potentially damaging gust of wind up to and sometimes over 100
mph. In recent years, there have been several occasions in Arkansas where winds greater than
100 mph have been measured. Winds of 58 mph (50 knots) or more are considered severe. The
horizontal component of near-surface wind phenomena is the most significant aspect of the
hazard.

Extent, Magnitude, or Severity

All plan participants experience thunderstorms, lightning, strong winds and hail events. All parts
of the planning area are equally subject to thunderstorms ranging from marginal (TS1) to high
risk (TSS).

Location of Thunderstorm, Lightning, Strong Winds, and Hail Events

Thunderstorm, lightning, strong winds and hail events do not have any geographical boundaries
in the Planning Area. The entire planning area is capable of experiencing thunderstorm,
lightning, strong winds and hail events.
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TS Scale

Extreme Weather Madness
Thunderstorm Criteria

THUNDERSTORM Rainfall PEAK LIGHINING Darkness Factor STORM
TYPES Rate/hr TORNADO FREQUENCY IMPACT
Possibility (5 min Intervals)

T-2 — Moderate B 25-40 MPH | None Occasional Moderately Dark. Heavy downpours | 1. Heavy downpours,
Thunderstorms. 1-10 may cause the need for car lights. . Occasional lightning.
. Gusty winds.
. Very little damage.
. Small tree branches may break
. Lawn furniture moved around

[Copyright 2010 AccuWeather.com by Sr. Meteorologist Henry Margusity

TS Scale - AccuWeather.com

Damage from severe thunderstorm winds account for half of all severe reports in the lower 48
states and is more common than damage from tornadoes. Wind speeds can reach up to 100 mph
and can produce a damage path extending for hundreds of miles.

Previous Occurrences

Thunderstorm winds 163 0 0 37 $1,597,000.00
Strong Winds 6 0 0 6 $107,000.00
Lightning 2 0 0 5 $125,000.00
Hail Events 105 0 0 N/A N/A
NCDC NOAA Storm Events

There has been a total of 276 events over the last 24 years. There have been no reported injuries
for thunderstorm, strong winds, lightning and hail events.

The largest amount of property damage has been the result of thunderstorm winds.
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https://www.accuweather.com/en/weather-news/should-there-be-a-ranking-system-for-thunderstorms/259601
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=11&endDate_dd=30&endDate_yyyy=2023&county=CLARK%3A19&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

March 1, 2017, the Planning Area experienced strong straight line wind damage. The damage
began near the intersection of Strawberry Loop Road and Minnow Creek Road. Strong
foundation outbuildings suffered major damage due to this storm. At the Adventure Farm, just
north of Hagarville, a wallaby and her baby were killed when a nursery barn was destroyed from
these winds. Many trees were uprooted and scattered between the storm’s starting and ending
points. Damage upwards of $100,000 resulted for this storm.

On April 17, 2019, the State of Arkansas experienced severe thunderstorms Damage ranged from
a few missing shingles to homes being destroyed by fallen trees. Many citizens in the Planning
Area were on flood/flash flood watch. Gusty cold winds mixed with Arkansas’ hot and humid
climate. Quarter sized hail stones were recorded in Clarksville. State Highways had trees
impeding the way of travel and emergency services personnel.

May 2, 2022, very heavy rainfall from strong thunderstorms developed in Oklahoma and moved
through Arkansas. The Planning Area experienced widespread rain that led to area river levels
rising, causing flooding/flash flooding. Damaging winds and hail were witnessed during this
storm. A mobile home was destroyed, walls had been pushed inward on one direction. Trees
were blown over, falling upon a resident home. Property damage was approximated around
$90,000.

February 16, 2023, in the community of Ozone, Johnson County, a large storm system moved
across the Planning Area. Thunderstorm winds created golf ball sized hail. The hail caused minor
property damage, but the storm brought strong wind gusts. This wind caused debris to be thrown
around the Planning Area. Trees had snapped or been uprooted. No monetary value had been
assigned to this storm, but thousands of residents had been affected by it.

Probability of Future Occurrences

The probability for a thunderstorm, strong wind, lightening, or hail event occurring in the
Planning Area in any given year is less than one percent. The probability for a thunderstorm
event was estimated using the following formula:

# of events x 100=
# of days

Data collected from 2000-2023 was equal to 8,395 days.

Climate change may increase the probability and strength of thunderstorms and associated
hazards. These impacts will be monitored by the planning team over the next 5 years to continue
to research nature-based solutions to mitigate all possibilities of potential increased impact.

Vulnerability and Impact for Thunderstorm Events

The threat of thunderstorms, strong winds, lightning and hailstorms effect all the participating
jurisdictions including the unincorporated areas of Johnson County and cities of Clarksville,
Coal Hill, Hartman, Knoxville, Lamar, and the school districts of Clarksville, Lamar, Oark-
Jasper, Johnson County Westside and University of the Ozarks can experience thunderstorms.
Across the Planning Area, structures and their contents are vulnerable to damage by
thunderstorms winds. Strong winds can down trees onto power lines, damage mobile homes that
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are not anchored, and rip off roofing. Winds can cause death and injuries by lifting unanchored
objects. Lightning strikes can cause structural, timberland, and grass fires. It can cause damage to
the communication towers throughout the jurisdictions and disrupt service. Hailstorms could
cause damage to all structures, mainly roof shingles which can lead to roof leaks and further
damage to the structure interiors. All types of real estate and personal property are vulnerable to
hail: such as cars, trailers, boats, and crops. Hailstorms can cause bodily injury if caught outside
without protection.

Unincorporated areas of Johnson County:

Many homes may be damaged or destroyed during severe storm events due to the materials used
in their construction. Those living in structures built of unreinforced masonry or homes without a
safe room are at higher risk of injury or death during thunderstorms, this is especially true for the
elderly and the young. Travelers and those camping, without a substantial shelter or safe room
nearby, are extremely vulnerable to injury or death. Many rural farm’s infrastructure and
livestock may be vulnerable to damage or loss during severe weather events. Crops and
timberland are at risk from lightning strikes. These strikes may cause injuries or start fires that
can destroy infrastructure and/or crops or other field grown products.

The unincorporated areas of Johnson County are concerned about the communication system,
and electric grid during thunderstorms. During thunderstorms, the community can lose power
and communication capabilities. This threatens safety of the community and hinders response
operations.

The City of Clarksville:

In the city of Clarksville, commercial and residential structures throughout the city may be
susceptible to destruction or damage during a severe weather event due to the materials used in
their construction. These would include the Clarksville City Hall, Clarksville Police Department
as just a few. There are several major health facilities located in the City of Clarksville:
Clarksville Community Health Center, Clarksville Family Medical Center, Johnson Regional
Medical Center and additional, smaller clinics. Damages to the power grid feeding this facility
may cause a loss of services during a severe weather event. Patient care may be delayed until
power systems are restored. There are other critical facilities in the city of Clarksville that could
receive major damage that would impede their abilities to respond and provide support during a
thunderstorm event. These would include the 911 Dispatch Center, Johnson County Office of
Emergency Management, and the Clarksville Fire Department.

The City of Coal Hill:

In the city of Coal Hill, commercial and residential structures throughout the city may be
susceptible to destruction or damage during a severe weather event due to the materials used in
their construction. There is no major health facility located in the City of Coal Hill. There are
other critical facilities in the city of Coal Hill that could receive major damage that would
impede their abilities to respond and provide support during a thunderstorm event. These would
include the Coal Hill Fire Department and Coal Hill Water Department. There are no public
saferooms or shelters located in the City of Coal Hill.
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The City of Hartman:

In the city of Hartman, commercial and residential structures throughout the city may be
susceptible to destruction or damage during a severe weather event due to the materials used in
their construction. There is no major health facility located in the City of Hartman. There are
other critical facilities in the city of Hartman that could receive major damage that would impede
their abilities to respond and provide support during a thunderstorm event. These would include
the Hartman City Hall and Hartman Water Department. There are no public saferooms or
shelters located in the City of Hartman.

The City of Knoxville:

In the city of Knoxville, commercial and residential structures throughout the city may be
susceptible to destruction or damage during a severe weather event due to the materials used in
their construction. There are no major health facilities located in the City of Knoxville. There are
other critical facilities in the city of Knoxville that could receive major damage that would
impede their abilities to respond and provide support during a thunderstorm event. These would
include the Knoxville City Hall, Johnson County Fire Department: Knoxville District and
Knoxville Water. There are no public saferooms or shelters located in the City of Knoxville.

The City of Lamar:

In the city of Lamar, commercial and residential structures throughout the city may be
susceptible to destruction or damage during a severe weather event due to the materials used in
their construction. There are no major health facilities located in the City of Lamar. There are
other critical facilities in the city of Lamar that could receive major damage that would impede
their abilities to respond and provide support during a thunderstorm event. These would include
the Lamar City Hall, Lamar Police Department, Johnson County Fire Department: Lamar
District, and Lamar Water. There are no public saferooms or shelters located in the City of
Lamar.

Clarksville School District:

The buildings on campus may be susceptible to the effects of a thunderstorm. Buildings could be
damaged or destroyed during a severe storm event. Losses could also include the contents such
as computers, gym equipment, desks, chairs, and records. There is no saferoom located on
campus to provide safety to the students and staff during school hours. This may increase the risk
to those on or near campus during a severe weather event.

Lamar School District:

The buildings on campus may be susceptible to the effects of a thunderstorm. Buildings could be
damaged or destroyed during a severe storm event. Losses could also include the contents such
as computers, gym equipment, desks, chairs, and records. There is no saferoom located on
campus to provide safety to the students and staff during school hours. This may increase the risk
to those on or near campus during a severe weather event.

Oark-Jasper School District:

The buildings on campus may be susceptible to the effects of a thunderstorm. Buildings could be
damaged or destroyed during a severe storm event. Losses could also include the contents such
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as computers, gym equipment, desks, chairs, and records. There is no saferoom located on
campus to provide safety to the students and staff during school hours. This may increase the risk
to those on or near campus during a severe weather event.

Johnson County Westside School District:

The buildings on campus may be susceptible to the effects of a thunderstorm. Buildings could be
damaged or destroyed during a severe storm event. Losses could also include the contents such
as computers, gym equipment, desks, chairs, and records. There is no saferoom located on
campus to provide safety to the students and staff during school hours. This may increase the risk
to those on or near campus during a severe weather event.

University of the Ozarks:

The buildings on campus may be susceptible to the effects of a thunderstorm. Buildings could be
damaged or destroyed during a severe storm event. Losses could also include the contents such
as computers, gym equipment, desks, chairs, and records. There is no saferoom located on
campus to provide safety to the students and staff during school hours. This may increase the risk
to those on or near campus during a severe weather event.

Population changes in the Planning Area and its effect on thunderstorm events are unknown.
However, changes in population demographics could potentially increase the need for mitigation
in the Planning Area due to thunderstorm events. Over the next five years the Planning Team
will need to monitor and document an increase/decrease in population as well as track
demographics to see if there is a rise or decline in vulnerable populations.

Land use changes can have an impact on atmospheric temperatures. Urbanization creates higher
air temperatures compared to the surrounding rural areas. The Planning Area is expecting an
increase in industry over the next five years. The Planning Team will need to monitor and
document land use changes to see if they correlate with an increase/decrease in thunderstorm
events over the next five years.

Climate change may increase the probability and strength of thunderstorms and associated

hazards. These impacts will be monitored by the planning team over the next 5 years to continue
to research nature-based solutions to mitigate all possibilities of potential increased impact.
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4.8.8 Tornado

A tornado is a rapidly rotating vortex or funnel of air extending groundward from a
cumulonimbus cloud.

Tornado damage severity is measured by the Enhanced Fujita Scale. The Enhanced Fujita Scale
assigns numerical values based on wind speeds and categorizes tornadoes from EF-0 to EF-5.
Scale values above EF-5 are not used because wind speeds above 318 mph (513km/h) are
unlikely.

Locations of Tornado Events

There are no defined geographic hazard boundaries. All people and property in the planning area
are exposed to the risk of a tornado event.

Extent, Magnitude, or Severity of Tornado

The entire Planning Area is exposed to the risk of a tornado event any time of the year. The
Planning Area could have a tornado ranging from EF-0 to an EF-5 causing minor to massive
damage.

Enhanced Fujita Scale

EF RATING WIND SPEEDS EXPECTATIONS

65-85 mph MINOR DAMAGE: Shingles blown off of parts of a roof
peeled off, damage to gutters/siding. branches broken
off trees, shallow rooted trees toppled.

B6-110 mph MODERATE DAMAGE: More significant roof damage,
windows broken, exterior doors damaged or lost,
mobile homes overturned or badly damaged.

111-135 mph Roofs torn off well
constructed homes, homes shifted off their foundation,
mobile homes completely destroyed, large trees
snapped or uprooted, cars can be tossed.

136-165 mph Entire stories of well constructed
homes destroyed, significant damage done to large
buildings, homes with weak foundations can be blown
away, trees begin to loose their bark.

166-200 mph EXTREME DAMAGE: Well constructed homes are
leveled, cars are thrown significant distances,
top story exterior walls of masonry buildings
would likely collapse.

MASSIVE/INCREDIBLE DAMAGE: Well constructed
homes are swept away, steel-reinforced concrete
structures are critically damaged, high-rise buildings
sustain severe structural damage, trees are usually
completely debarked, stripped of branches and snapped.

Weather.gov - EF Scale
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Previous Occurrences

There have been 13 tornado events reported between 01/01/2000 and 12/31/2023. There are 3
recorded deaths, 19 recorded injuries, $18,571,000 in property damage and $20,000 in lost crops.

Number of County/Zone areas affected:

Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:

Number of Days with Event and Property Damage:

Number of Days with Event and Crop Damage:

Number of Event Types reported:

Location County/Zone
Totals 3 19 18571M 20.00K
HUNT JOHNSON CO. AR 11/23/2001 19:46 CST Tornado F1 0 0 0.00K 0.00K
HUNT JOHNSON CO. AR 11/23/2001 19:47 CST Tornado F2 1 4 0.00K 0.00K
HUNT JOHNSON CO. AR 04/22/2004 21:26 CST Tornado FO 0 0 0.00K 0.00K
HAGARVILLE = JOHNSON CO. AR 11/01/2004 06:58 CST Tornado FO 0 0 0.00K 0.00K
HAGARVILLE  JOHNSON CO. AR 11/11/2004 01:05 CST Tornado FO 0 0 0.00K 0.00K
CLARKSVILLE JOHNSON CO. AR 04/27/2009 17:11 CST-6 Tornado EF1 0 0 50.00K 0.00K
COAL HILL JOHNSON CO. AR 05/24/2011 23:15 CST-6 Tornado EF2 1 11 5.500M 0.00K
NEW SPADRA JOHNSON CO. AR 05/24/2011 23:25 CST-6 Tornado EF3 1 4 13.000M 0.00K
LAMAR JOHNSON CO. AR 03/01/2017 01:29 CST-6 Tornado EF1 0 0 20.00K 0.00K
OZONE JOHNSON CO. AR 04/13/2018 17:48 CST-6 Tornado EF1 0 0 0.00K 20.00K
CENTER PT JOHNSON CO. AR 10/09/2018 14:35 CST-6 Tornado EF1 0 0 1.00K 0.00K
CENTER PT JOHNSON CO. AR 10/09/2018 14:37 CST-6 Tornado EF1 0 0 0.00K 0.00K
HARMONY JOHNSON CO. AR 03/30/2022 06:47 CST-6 Tornado EF1 0 0 0.00K 0.00K
Totals: 3 19 18.571M 20.00K

NOAA Stormevents - Johnson County

On November 23, 2001, an EF2 tornado traveled from Franklin County to Johnson County
hitting the community of Hunt, near Horsehead Lake. The tornado killed a woman in her mobile
home. Two others within the mobile home were injured. In total, four people were injured.
Several chicken houses were destroyed and approximately 120,000 chickens were killed.
Numerous trees, power lines, and power poles were blown down. More than a dozen barns were
destroyed. Residential homes also sustained major damage. Many vehicles were also damaged.

On May 24, 2011, a F2 tornado went thru the Planning Area. The tornado followed Interstate 40
and overturned several vehicles and moved through the Centerpoint Community Cemetery. This
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5273923%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5273824%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5392013%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5428246%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5428172%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=156487%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=308462%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=308464%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=684757%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=740610%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=778613%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=778614%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1015553%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

caused the death of one female in her mobile home and injured eleven (11) others. Homes and
businesses were heavily damaged or destroyed near Coal Hill. As the storm raged on, the
community of Harmony suffered damage on residential property, barns, chicken houses and
other livestock. Outbuildings around the Planning Area were also damaged. The community of
Ozone was also hit and suffered damage before the storm lifted farther northeast. At least 65
residences were damaged or destroyed in Johnson County. Damage from this storm cost
approximately $5,500,000.

From the same storm system mentioned above, the sixth and final segment of this tornado event
moved through the city of Clarksville. Extensive damage was caused to the county club and
surrounding businesses. Initially, this storm system took out the power grid for all of Clarksville.
The hardest hit spots were without electricity for upwards of a week. Once through the city, the
tornado moved northeast towards the communities of Strawberry and Chronister. The area of
Strawberry mourned the loss of 65-year-old man who owned a small house and goat farm. His
residence had been destroyed, much like many others within the Planning Area. Trees were
blown down and across roadways, into the Ozark National Forest area. This storm segment
caused at least $13,000,000 in damage along with 4 other injuries that were reported.

Probability of Future Occurrences

There is less than one percent chance of a tornado occurring in any given year. Probability is
estimated using the following equation:

# of events x 100=
# of days

Data collected from 2000-2023 was equal to 8,395 days.
Vulnerability and Impact of Tornado

The Planning Area is located in “Tornado Alley”, the most tornado prone area of the nation.
Because there is no defined geographic hazard boundary, all areas, residents, structures, and
critical facilities in Planning Area are at high risk from tornado events.

Humans, wildlife, and livestock in the Planning Area, are all vulnerable to tornados and airborne
objects. Fatalities can occur with a tornado event. Those that are most vulnerable are children
under the age of 5, older adults over the age of 65, those with disabilities, those suffering from
economic hardship and the unhoused. Even with advances in meteorology, tornado warning
times may be issued in a short period of time.

All infrastructure in the Planning Area is vulnerable to a tornado event. This includes energy,
gas, communication, and transportation. Electrical wires and communication towers are the most
vulnerable to tornados. Downed power lines combined with other debris from the tornado can
cause delay in travel, injury or death. Power and water outages would cause food spoilage and
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sanitation problems for communities, increasing the chance of disease. Power outages and water
outages during seasonal heat or cold could contribute to fatalities.

All critical facilities in the Planning Area are vulnerable to a tornado event. This includes nursing
homes, clinics, hospitals, day care centers, and schools. At least one of these facilities is located
in every part of the Planning Area. These facilities house a large portion of the Planning Areas
most vulnerable populations. Infrastructure and utility outages caused by a tornado event could
prevent staff and emergency workers from working. Supply shipments may be interrupted
leaving people without basic necessities and medications. Schools may be forced to close for a
short term or longer.

All businesses in the Planning Area are vulnerable to a tornado event. Businesses could receive
minor to major damage or be completely destroyed. Damage or destruction of a business could
lead to economic hardship for individual business owners, economic damage to the Planning
Area, or hazardous waste/contamination.

All residences in the Planning area are vulnerable to a tornado event. Residential structures may
receive mild damage or be completely destroyed. Damage to residential structures could cause a
significant amount of people to be without shelter or living in unsafe conditions.

The natural environment is vulnerable to a tornado event. Trees may be ripped out of the ground
clearing large areas of forest. Change to the natural landscape could have a cascading effect on
the Planning Area.

The structures most vulnerable to tornadoes are wood frame structures and manufactured homes.
Damage to residential structures could cause hundreds to be without shelter leaving them with no
place to live.

8,033

Census.gov Data

Population

As population rises and cities become denser the impact of tornados change. It is not the
frequency of tornadoes that changes due to population changes. It is the level of damage that can
result due to higher populations, structures, automobiles, and other objects that can be thrown
around damaging property and injuring/killing people. The most vulnerable population in the
planning area will be those who are unable to take adequate shelter due to disability, age, or
poverty levels. These impacts will be monitored by the planning team over the next 5 years to
continue research for nature-based solutions to mitigate all possibilities of potential increased
impact.
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Land Use

The Planning Area does not currently have any documented research on how land use in the
Planning Area would affect tornado events. The Planning Area is currently experiencing a
continued trend in decrease of population while expecting an increase in industry. These factors
will change the natural environment and land use patterns. These impacts will be monitored by
the planning team over the next 5 years to continue research for nature-based solutions

to mitigate all possibilities of potential increased impact.

Climate Change

Climate change caused by population growth, burning of fossil fuels, release of carbon dioxide in
larger amounts has an impact on global warming. Global warming is attributed to drought in
some places and higher levels of rainfall in others. However, nationalgeographic.org states that
weather events such as tornadoes are much harder for climatologists to attribute to climate
change. As of right now the data does not support any long-term increase in tornado frequency.
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4.8.9 Wildfires

Description

A wildfire is an unplanned, unwanted fire burning in a natural area, such as a forest, grassland, or
prairie. Wildfires can start from natural causes, such as lightning, but most are caused by
humans, either accidentally or intentionally. Wildfires can damage natural resources, destroy
homes, and threaten human lives and safety. (FEMA)

Locations Affected by Wildfires

Characteristic Fire Intensity Scale (FIS) specifically identifies where significant fuel hazards and
associated dangerous fire behavior potential exist based on fuel and weighted across a full range
of wind and weather conditions calculated using WildEST. Rather than weighing results solely
by how frequently the weather conditions occur, the WildEST process factors the greater
influence of high-spread conditions into the weighting calculations. These estimates include the
contribution of crown fuel and crowning fire intensity.

Characteristic Fire Intensity Scale

SGSF Fire Intensity Scale Viewer
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https://wrap.southernwildfirerisk.com/Map/Pro#map-themes

Similar to the Richter scale for earthquakes, FIS provides a standard scale to measure potential
wildfire intensity. FIS consist of 5 classes where the order of magnitude between classes is ten-
fold. The minimum class, Class 1, represents very low wildfire intensities and the maximum
class, Class 5, represents very high wildfire intensities.

1. Class 1, Very Low:

Very small, discontinuous flames, usually less than 1 foot in length; very low rate of
spread; no spotting. Fires are typically easy to suppress by firefighters with basic training
and non-specialized equipment.

2. Class 2, Low:
Small flames, usually less than two feet long; small amount of very short-range spotting
possible. Fires are easy to suppress by trained firefighters with protective equipment and
specialized tools.

3. Class 3, Moderate:

Flames up to 9 feet in length; short-range spotting is possible. Trained firefighters will
find these fires difficult to suppress without support from aircraft or engines, but dozer
and plows are generally effective. Increasing potential for harm or damage to life and

property.

4. Class 4, High:

Large Flames, up to 40 feet in length; short-range spotting common; medium range
spotting possible. Direct attack by trained firefighters, engines, and dozers is generally
ineffective, indirect attack may be effective. Significant potential for harm or damage to
life and property.

Class 5, Very High:
Flames exceeding 200 feet in length; expect extreme fire behavior.

Extent, Magnitude and Severity of Wildfires

Two methods were used to analyze wildfires risk and mitigation for each plan participant. First,
the Fire Intensity Scale (FIS) was reviewed to determine the areas with the highest potential
impact of a wildfire on people and their homes.

Second, 95th Percentile Fire Intensity Scale (95FIS) were evaluated. Here, fireline intensity is
represented as the standard Fire Intensity Scale (Logl0 of fireline intensity) as determined by
fuel and weather characteristics. These results are weighted according to the Weather Type
Probabilities (WTPs) from the highest five percent of possible wind and weather conditions and
include the contribution of crown fuel and crowning fire intensity, if applicable. Fireline
intensity is calculated using WildEST. Rather than weighting results solely by how frequently
the weather conditions occur, the WildEST process factors the greater influence of high-spread
conditions into the weighting calculations.
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City of Clarksville
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City of Coal Hill
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City of Hartman
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City of Knoxville
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City of Lamar
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Unincorporated Areas of Johnson County
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Clarksville School Campus
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Lamar School Campus

Fire Intensity Scale
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Oark-Jasper School Campus

Fire Intensity Scale
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Westside School Campus
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University of the Ozarks
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Previous Occurrences

Year Fires

2013 10
Between 2013 and 2019, the Arkansas Department of 2014 1
Agriculture Forestry division reported 92 fires in the Planning Fr T
area, which burned 582 acres. g
2016 21
FEMA has not declared any wildfire disasters in the Planning 2017 17
Area. 2018 12
2019 5
TOTAL 92
NIFC Wildland Fire Data (2020 to 2023)
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National Interagency Fire Center (NIFC)

51
49
153
140
58
105
26
582
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https://www.agriculture.arkansas.gov/wp-content/uploads/2020/05/Wildfire_By_County.pdf
https://www.agriculture.arkansas.gov/wp-content/uploads/2020/05/Wildfire_By_County.pdf
https://data-nifc.opendata.arcgis.com/datasets/60a94840152b4a89bec467a9f052f135_0/explore?filters=eyJJbmNpZGVudFR5cGVDYXRlZ29yeSI6WyJXRiJdfQ%3D%3D&location=35.494144%2C-93.402639%2C10.10

The NOAA Storms Events Database reported four wildfires from 2000-2024. Zero people were
injured from wildfire during this time period.

Number of County/Zone areas affected:

Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:
Number of Days with Event and Crop Damage:

- O O O O & -

Number of Event Types reported:

Location County/Zone St. Date Time T.Z. Type MagDthlnj PrD CrD
Totals: 0 O 0.00K 0.00K
JOHNSON JOHNSON CST-

(ZONE) (ZONE) AR 07/05/2012 02:00 6 Wildfire 0 0 0.00K 0.00K
JOHNSON JOHNSON CST-
(ZONE) (ZONE) AR 07/06/2012 12:00 6 Wildfire 0 0 0.00K 0.00K
JOHNSON JOHNSON CST-
(ZONE) (ZONE) AR 08/01/2012 20:00 6 Wildfire 0 O 0.00K 0.00K
JOHNSON JOHNSON CST-
ZONE (ZONE) AR 12/13/2012 23:00 6 Wildfire 0 O 0.00K 0.00K
Totals: 0 0 0.00K 0.00K

Storm Events Database - Search Results | National Centers for Environmental Information (noaa.gov)

Johnson County experienced a lightning strike which started a wildfire 5 miles northeast of
Hagarville on August 1, 2012. The fire raged for the next 5 days, with zero containment until
August 6, 2012. The ‘Hess Knob Fire’ burned 1,438 acres altogether.

The Planning Area experiences many grass fires that end up burning several hundred acres, but
the reporting system used had not been updated to centrally report these fires until February
2024.

Probability of Future Events

There are potentially many more wildfires in the Planning Area than documented. However, due
to the multiple ways of documenting or classifying fires at the time of reporting those numbers
may not be captured in this document. The Planning Area has experienced several wildfires

between 2000-2023. The probability is based upon previous occurrences.

Probability is estimated using the following formula:
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=383079%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=383079%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=382289%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=382289%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=393129%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=393129%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=418841%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=418841%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Wildfire&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

# of events
# of davys

x100

Data collected from 2000-2023 was equal to 8,395 days.

Days per year with no precipitation (dry days)

+ 3.6 since 1976-2005

+4.5 since 1976-2005

Future Climate Indicators
Early Century Mid Century Late Century
. Modeled History (2015 - 2044) (2035 - 2064) (2070 - 2099)
Indicator (1976 - 2005)
Lower Emissions Higher Emissions Lower Emissions Higher Emissions Lower Emissions Higher Emissions
Min - Max Min - Max Min - Max Min - Max Min - Max Min - Max Min - Max
Precipitation:
Days per year with no precipitation (dry days) 203 days 206 days 207 days 207 days 209 days 208 days 213 days
195-209 195-220 197-233 195-223 182 -243 194-226 190-255
Maximurm number of cor 16 days 17 days 17 days 18 days 17 days 18 days 1B days
14-20 14-21 14-20 15-21 14-22 15-25 15-26

Days per year with precipitation (wet days) 163 days 159 days 158 days 158 days 156 days 157 days 152 days
156-170 146-170 132-168 142-170 122-174 140-171 110-175

Temperature thresholds:
Annuzl days with maximum temperature > 90°F 63 days 92 days 35 days 103 days 111 days 114 days 142 days
63-75 74-113 73-116 75-127 58-130 87-144 112-168
Annuzal days with maximum temperature > 100°F 7 days 19 days 21 days 27 days 35 days 36 days 68 days
6-3 5-37 7-54 6-57 15-84 12-57 30-117

N/A = Data Not Available for the selected area
Climate Projections for Early Century (2015-2044) £ r emissions Higher emis:
206.2 pays 207.1 pays

Maximum number of consecutive dry days 1
Days per year with precipitation (wet days)

Annual days with maximum temperature > 90°F

Annual days with maximum temperature = 100°F

7.1
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Days per year with no precipitation (dry days)
260
250
240

230

Modeled History Early Century Mid Century Late Century

Modeled History {1976-2005) Lower emissions Higher emissions

CMRA - Climate Mapping For Resilience and Adaptation (arcgis.com)

Climate mapping trends indicate a rise in the number of dry days, maximum number of
consecutive dry days, and a decrease in the number of wet days. This combined with rising
temperatures, and a sharp increase in annual days with maximum temperatures greater than
100°F could lead to an increase in wildfire for the Planning Area.
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https://livingatlas.arcgis.com/assessment-tool/explore/details

According to FEMA’s National Risk Index, the Planning Area’s risk index is relatively low
(69.3) compared to the rest of the U.S.:

Hazard Expected

Type

Social Community . Risk Index
Vulnerability Resilience L L SVEILT Score

Annual
Loss Value

Wildfire $80,706 Very High Very Low 1.46 $111,805 64.7

FEMA’s Expected Annual Loss Values:

Agriculture
Value

Building Population

Value Equivalence SUlEli]

Hazard Type Total

Wildfire $80,706 $52,808 $26,775 0.00 $136

See Section 8.4 for the full FEMA National Risk Index report.

Wildfire Danger

N JOHNSON

Low . Moderate High . Extreme .

To find out the most recent wildfire danger and current burn bans please click the link:

Wildfire Map: Arkansas Forestry Division

The Forestry Division is asking you to report fires by calling 1-800-468-8834
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https://mip.agri.arkansas.gov/agtools/Forestry/Fire_Info/Wildfire_Danger?show_districts=False

Vulnerability and Impact of Wildfires

Wildfires can result in significant damage to the Planning Area including risk to human life,
property damage, agricultural impacts, as well as cutting off access to utilities, emergency
services, and evacuation routes.

In Johnson County, most rural residents depend on their local volunteer fire departments to
protect their property from loss. When wildfires move into residential areas or along roadways,
they place the population at risk due to smoke inhalation and burn wounds. Firefighters
responding to wildfires are also at risk of injury or death. Area evacuations due to fires also put
individuals at risk.

Wildfires can also impact the economy by destroying crops and farm animals. Business may
close or be damaged by the fire. Business can also be indirectly impacted by wildfires due to
power or other utility outages. Participation in the Firewise program will help the county
quantify the number of structures in the county that are vulnerable to wildfire.

Climate Change

Changes in the climate are anticipated to increase warming and the likelihood of drought. Both
of these changes may heighten the frequency and severity of wildfires across the planning area.
These impacts will be monitored by the planning team over the next 5 years. Research will be
documented for nature-based solutions to mitigate potential increased impact.

Population

Changes in population will affect the impact of wildfires. As populations grow, more individuals
and infrastructure will be impacted by wildfires. These impacts will be monitored by the
planning team over the next 5 years. Research will be documented for nature-based solutions to
mitigate potential increased impact.

Land Use

As land is developed, the risk of wildfires can become greater if precautions are not taken.
Constructing residential buildings in close proximity to flammable vegetation or other materials
can degrade the Wildland Urban Interface Risk. However, ensuring defense zones are included
during new construction can minimize the risk of fire damage. Land use impacts will be
monitored by the planning team over the next 5 years. Research will be documented for nature-
based solutions to mitigate potential increased impact.
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4.8.10 Winter Storm

Description

A winter storm is a combination of severe winter weather types occurring over a wide area.
Winter storm formation requires below freezing temperatures, moisture, and precipitation.
Severe winter storms include heavy snowfall, ice storms, strong winds, extreme cold, and/or
freezing fog.

The National Weather Service defines a winter weather event as a winter weather phenomenon
(such as snow, sleet, ice, wind chill) that impacts public safety, transportation, and/or commerce.

It typically occurs during the climatological winter season between October 15 and April 15.

Types of winter warnings include:

Warning Type Description

Blizzard Warning Blizzard event is imminent or expected in the next 12 to 36 hours.
Sustained wind or frequent gusts greater than or equal to 35 mph will
accompany falling and/or blowing snow to frequently reduce visibility to
less than 1/4 mile for three or more hours.

Ice Storm Warning An ice storm event is expected to meet or exceed local ice storm warning
criteria in the next 12 to 36 hours. Criteria for ice is 1/2 inch or more over
at least 50 percent of the zone or encompassing most of the population.

Winter Storm Warning A winter storm event (heavy sleet, heavy snow, ice storm, heavy snow and
blowing snow or a combination of events) is expected to meet or exceed
local winter storm warning criteria in the next 12 to 36 hours. Criteria for
snow is 7 inches or more in 12 hours or less; or 9 inches or more in 24
hours covering at least 50 percent of the zone or encompassing most of the
population. Use "mid-point" of snowfall range to trigger warning (i.e 5 to
8 inches of snow = warning). Criteria for ice is 1/2 inch or more over at
least 50 percent of the zone or encompassing most of the population.

Wind Chill Warning Wind chill temperatures are expected to meet or exceed local wind chill
warning criteria in the next 12 to 36 hours. Wind chill temperatures may
reach or exceed -25°F.

National Weather Service (weather.gov)

Severe winter storms produce heavy snowfall, sleet, ice, and/or freezing rain. They can also
include extreme cold temperatures and high winds, intensifying the impact of the storm. Severe
winter weather impacts travel, which causes widespread power outages, damages property and
may result in fatalities and injuries.

Locations Affected by Winter Storms

There is no defined geographical hazard boundary. Winter storms are typically widespread. The
entire Planning Area is susceptible to severe winter storm events. Higher elevations typically
experience lower temperatures and higher probability of frozen precipitation. Geographical
features influence wind chill. The more rural areas of Hartman, Knoxville, Lamar, and the
unincorporated areas of Johnson County are more vulnerable to the effects of a winter storm.
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https://www.weather.gov/bgm/WinterTerms#:~:text=Winter%20Storm%20Warning-,A%20winter%20storm%20event%20(heavy%20sleet%2C%20heavy%20snow%2C%20ice,hours%20covering%20at%20least%2050

Extent, Magnitude and Severity of Winter Storms

The magnitude and severity of winter storms are affected by the duration of the storm. Factors
such as the precipitation type (snow compared to ice), rate, and amount affect the storm’s impact.
According to National Climatic Data Center (NCDC) and National Weather Service Data,
typical snow accumulations in the Planning Area during heavy snow and winter storm events
range from 1 inch to 8 inches of snow. Typical ice storm accumulations range from 1/10 of one
inch to 1/2 of an inch of ice. Historically the Planning Area can expect 1-12.5 inches of snow/ice.

When severe winter storm events do occur (the worse typically associated with ice), they are
usually widespread over the area and impede the movement of vehicles. They limit regular
movement of traffic, cause accidents, and limit responsiveness of emergency services. Power
lines and communication networks can also be downed. Structures may sustain serious damage
creating potentially critical conditions for the entire area.

School Districts located in the Planning Area monitor weather updates via television, radio and
internet. If weather becomes hazardous as determined by the Superintendent, then appropriate
actions are taken. There is not an actual policy on inclement weather response. Instead, the
school administrators use their judgement based on weather forecast, time of day, and location of
students to implement actions.

Extreme low temperatures and wind chill can also significantly affect the impact of winter
storms. The lowest temperature ever recorded within the Planning Area was 17.4 °F, which
occurred in February 1899. The average low temperature for the winter months is approximately
30 °F, according to the Climate at a Glance Time Series graph.

When temperatures below 32-40 degrees, students may be kept inside by the determination of
school principals to protect against extreme cold temperatures. Wind chill would be the
determining factor in keeping students inside.

Previous Occurrences

From 2000 to 2023, the National Weather Service recorded 70 severe weather events in the
Planning Area. Injuries and deaths were not numerically reported accurately; however, it is
mentioned within the event narratives. These events were classified as heavy snow, ice storm,
winter storm and winter weather. At least two ice storms (Dec 2000 and Jan 2009) resulted in

declared disasters per FEMA.
6

Heavy Snow

Ice Storm

Winter Storm 15
Winter Weather 44
Total: 70
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https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series/AR-071/tmin/1/2/1895-2024?base_prd=true&begbaseyear=1901&endbaseyear=2000

Heavy Snow

Number of Days with Event:

Number of Event Types reported:

Number of County/Zone areas affected:

Number of Days with Event and Death:

Number of Days with Event and Crop Damage:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:

OO | O |0 |~

Location

Totals:
JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)

Totals:

County/Zone ‘S_t‘ Date ‘Time

JOHNSON (ZONE
JOHNSON (ZONE
JOHNSON (ZONE
JOHNSON (ZONE
JOHNSON (ZONE
(

)
)
)
)
)
JOHNSON (ZONE)

AR 02/06/2003
AR 02/08/2010
AR 02/09/2011
AR 02/14/2021
AR 02/17/2021
AR 01/15/2022

09:55
04:00
04:00
13:08
06:00
08:45

CST

CST-6
CST-6
CST-6
CST-6
CST-6

Heavy Snow
Heavy Snow
Heavy Snow
Heavy Snow
Heavy Snow

Heavy Snow

E

=
~—,
=3

O O ©O O o o o o

=

O O O o o o o o

)
-
O

0.00K
0.00K
0.00K
0.00K
0.00K
0.00K
0.00K
0.00K

(2]
M
lw)

0.00K
0.00K
0.00K
0.00K
0.00K
0.00K
0.00K
0.00K

NOAA Storm Event Database

February 9, 2011, the Planning Area experienced heavy snowfall. Across the state, snow
accumulations ranged from four to twelve inches. Schools across the state closed due to blocked
or unsafe roadways. Several traffic accidents occurred as well. Within the Planning Area,
approximately six inches of snow fell eight miles north of the city of Hartman.

Ice Storm

Number of Days with Event:

Number of Event Types reported:

Number of County/Zone areas affected:

Number of Days with Event and Death:

Number of Days with Event and Crop Damage:

Number of Days with Event and Death or Injury:
Number of Days with Event and Property Damage:

- O N O O » -~
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5342480%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=215083%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=271784%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=946473%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=946561%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1004889%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Heavy+Snow&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

Location

=
:
E

Totals:
JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

Totals:

County/Zone ‘ St. ‘ Date

JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)

AR 12/26/2000
AR 01/26/2009
AR 02/20/2013
AR 01/22/2020
AR 01/22/2020

00:00
15:00
12:00
05:00
05:00

CST

CST-6
CST-6
CST-6
CST-6

Ice Storm
Ice Storm
Ice Storm
Ice Storm

Ice Storm

25.025M 0.00K
0.00K 0.00K
25.000M 0.00K
25.00K 0.00K
0.00K 0.00K
0.00K 0.00K
25.025M 0.00K

o O O O o o o
o O O O o o o

NOAA Storm Event Database

January 26-27, 2009, the Johnson County Sheriff’s office reported one inch of ice across the
Planning Area by the early morning hours of the twenty-seventh. The result of the storm was
historic and devastating across the state. The ice knocked out electricity for more than 300,000
residents, leaving people without heat in their homes, telephone communication, potable water
and/or sewer service. More than 10,000 power poles were broken: hundreds of miles in power

lines lay on the cold ground. Transformers everywhere had to be replaced.

Winter Storm

Number of County/Zone areas affected:
Number of Days with Event:

Number of Days with Event and Death:

Number of Days with Event and Death or Injury:

Number of Days with Event and Crop Damage:
Number of Event Types reported:

Number of Days with Event and Property Damage:

- O N O O =~ W

Location

Totals:

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

County/Zone

JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)

JOHNSON (ZONE)

AR 12/13/2000 01:00 CST

AR 02/05/2002 15:00 CST

Al

Py

03/02/2002 08:00 CST

Al

Py

12/22/2004 17:00 CST

CST-
AR 03/06/2008 11:00 6

CST-
AR 01/28/2010 20:00 6

Winter
Storm

Winter
Storm

Winter
Storm

Winter
Storm

Winter
Storm

Winter
Storm

PrD CrD

Mag Dth Inj

0 0 1.350M 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K
0.00K 0.00K

0.00K 0.00K

0.00K 0.00K
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5168847%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=143443%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=425915%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=873905%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=873931%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Ice+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5167782%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5283760%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5286733%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5431213%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=79180%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=206342%20

CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/13/2012 04:00 6 Storm 0 0 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 12/05/2013 13:00 6 Storm 0 0 1.300M 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 03/02/2014 14:00 6 Storm 0 0 50.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/15/2015 21:00 6 Storm 0 0 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/02/2022 19:15 6 Storm 0 0 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/23/2022 08:50 6 Storm 0 0 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/23/2022 08:50 6 Storm 0 0 0.00K 0.00K

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

HIGHER EL... HIGHER EL... AR 01/24/2023 12:45 6 Storm 0 0 0.00K 0.00K

SOUTHERN SOUTHERN

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

e AR 01/14/2024 12:30 6 Storm 0 0 0.00K 0.00K

Totals: 0 0 1.350M 0.00K

NOAA Storm Event Database

On December 5, 2013, freezing rain and sleet began fall across the Planning Area. As the storm
progressed, sleet turned to snow. The precipitation weighed heavy on the resident’s homes and
businesses. One elder man was killed after a limb fell on his mobile trailer home. President
Barack Obama declared federal disasters in multiple counties across Arkansas, including
Johnson County. Snow and sleet covered the city of Clarksville and surrounding areas. Ice in the
northern part of the Planning Area knocked down trees and power lines alike.

Winter Weather
Number of County/Zone areas affected: 3
Number of Days with Event: 41

Number of Days with Event and Death:
Number of Days with Event and Death or Injury:

0
0
Number of Days with Event and Property Damage: 2
Number of Days with Event and Crop Damage: 0

1

Number of Event Types reported:

Location County/Zone St. i Z. MagqDthIlnj PrD CrD

Totals: 0 0 150.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 01/21/2008 20:30 6 Weather 0 0 0.00Kk 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 01/25/2008 09:00 6 Weather 0 0 0.00Kk 0.00K
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=356862%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=480091%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=492757%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=558507%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1007019%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1011592%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1011593%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1067398%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1067398%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156581%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156581%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156581%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Storm&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=68032%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=69770%20

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)

JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)
JOHNSON (ZONE)

JOHNSON (ZONE)

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

AR

01/31/2008

12/15/2008

12/23/2008

01/05/2009

02/28/2009

12/24/2009

01/03/2010

01/09/2011

01/20/2011

02/01/2011

02/04/2011

12/05/2011

12/25/2012

01/15/2013

03/21/2013

11/25/2013

01/08/2014

02/04/2014

02/07/2014

11/16/2014

02/23/2015

02/27/2015

03/04/2015

02/23/2016

CST-
14:00 6

CST-
04:00 6

CST-
07:00 6

CST-
10:00 6

CST-
14:00 6

CST-
22:00 6

CST-
03:00 6

CST-
17:00 6

CST-
08:00 6

CST-
05:00 6

CST-
10:00 6

CST-
08:30 6

CST-
13:00 6

CST-
10:30 6

CST-
16:00 6

CST-
06:30 6

CST-
11:00 6

CST-
07:00 6

CST-
18:00 6

CST-
17:00 6

CST-
10:00 6

CST-
15:00 6

CST-
14:00 6

CST-
18:00 6

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

Winter
Weather

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

100.00K 0.00K

0.00K

0.00K

0.00K

0.00K

50.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K

0.00K
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=69803%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=137593%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=138837%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=139720%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=148905%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=204293%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=205647%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=267173%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=269199%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=270203%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=270908%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=350524%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=421567%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=419795%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=430563%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=478575%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=482639%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=487084%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=487116%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=543256%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=558591%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=561884%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=558676%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=619840%20

CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 01/06/2017 02:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 03/11/2017 09:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 11/14/2018 10:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 12/08/2018 02:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 01/19/2019 04:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 11/11/2019 10:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/06/2020 00:18 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/20/2020 02:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 02/20/2020 02:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 12/13/2020 14:00 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 01/06/2021 16:47 6 Weather 0.00K 0.00K
CST- Winter

JOHNSON (ZONE) JOHNSON (ZONE) AR 03/11/2022 12:05 6 Weather 0.00K 0.00K

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

HIGHER EL... HIGHER EL... AR 12/22/2022 12:15 6 Weather 0.00K 0.00K

SOUTHERN SOUTHERN

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

e AR 01/24/2023 14:30 6 Weather 0.00K 0.00K

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

HIGHER EL... HIGHER EL... AR 01/30/2023 16:15 6 Weather 0.00K 0.00K

SOUTHERN SOUTHERN

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

e AR 01/30/2023 16:15 6 Weather 0.00K 0.00K

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

HIGHER EL... HIGHER EL... AR 01/05/2024 07:30 6 Weather 0.00K 0.00K

SOUTHERN SOUTHERN

JOHNSON COUNTY JOHNSON COUNTY CST- Winter

e AR 01/05/2024 07:30 6 Weather 0 0.00K 0.00K

Totals: 0 150.00K 0.00K

NOAA Storm Event Database

March 11, 2022, Clarksville had snow on the ground which measured 2.5 inches. Trees, power

lines, and power poles were brought down by the ice. About 45,000 electric customers lost
power. In a few instances, it took three and a half days to restore power. Several counties opened
warming shelters for those who had no electricity. The Planning Area reported no property
damage, but the electrical repairs would have endured additional expenses at this time.
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https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=677210%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=685230%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=794424%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=798543%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=803521%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=866267%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=877402%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=877449%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=877451%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=933865%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=934202%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1013713%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1064420%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1064420%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1067390%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1067390%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1067390%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1079318%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1079318%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1078476%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1078476%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1078476%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156944%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156944%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156943%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156943%20
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=1156943%20
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29+Winter+Weather&beginDate_mm=02&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=02&endDate_dd=29&endDate_yyyy=2024&county=JOHNSON%3A71&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=5%2CARKANSAS

The National Weather Service in Little Rock maintains an Arkansas Winter Storm Database. The

database includes severe winter weather events from 2011. From the database, the following

significant events impacted the Planning Area:

February 9-11, 2011

Heavy snow fell in much of northern and central Arkansas,
with as much as two feet of accumulation in parts of the
Ozarks. The snow was followed by bitterly cold arctic air,
with most places recording the coldest February
temperatures since 1996 or 1951. Some locations in
northern and central Arkansas recorded their coldest
temperatures since the December 1989 Arctic outbreak.
Morrilton saw low temperatures of -1 °F.

1@ 21 M
Snow Accumulation

December 25-26, 2012

Record heavy snow fell on top of some light freezing rain in
much of western, central, and northeast Arkansas. Many
locations saw the snowiest December on record, just from
this one storm. The ice and heavy snow downed trees and
caused widespread power outages, especially around Little
Rock. Johnson County experienced record-breaking
snowfall of 12.5 inches.

March 1-4, 2014

Snow & Sleet (blue) and Freezing Rain (red)

A strong Arctic front stalled in southern Arkansas. Heavy
rain fell. Behind the front, freezing rain, sleet and snow
accumulated in northern and central Arkansas. Three to five
inches of snow fell in northern Arkansas, with one to three
inches of sleet and snow in the central on top of a quarter to
half inch of freezing rain.

Snow Accumulation

Freezing Rain
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https://storymaps.arcgis.com/stories/9a1b13021dc045f1918f6fc29561840c

February 14-18, 2021

Within the span of five days, beginning on February 14th
and lasting through the 18th, two significant winter storms
affected Arkansas in back-to-back fashion. The storms
produced record snowfall and snow depths across the state.
Additionally, record Arctic cold set in, with low
temperatures below zero around most of the state.

Very cold Arctic air moved in behind the system, with
widespread below zero temperatures in much of the state.
The morning of the 16th brought the coldest temperatures of
the Arctic Snap, however a prolonged period of high
temperatures below freezing also preceded and
accompanied the cold snap.

Sub-zero low temperatures

February 24-25, 2022

On February 24-25, 2022, the state was impacted with less
snow, and greater coverage of primarily sleet and freezing
rain, driving widespread travel impacts.

The greatest ice accumulations were observed over central
and eastern Arkansas, with ice accruals as thick as one-half
inch to three-quarters of an inch common, and over one inch
of ice reported near Searcy (White County), and a light
glazing of ice more common elsewhere in the state.

In addition to travel impacts, over 30,000 power outages
were reported over eastern Arkansas where ice
accumulations were the most significant.

Sleet / freezing rain

March 11, 2022

On March 11, 2022, a late-season winter weather event
impacted much of the state, with the greatest snow totals
observed over much of central Arkansas, and eastern
portions of the state near the Mississippi River. Snow totals
of 3 to 5 inches were common around the Little Rock and
Conway metro areas, with most other locations receiving 2
to 3 inches of snow.

Snow Accumulation
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December 22, 2022

A strong Arctic cold front swept through the state on the
afternoon of December 22, bringing northwesterly winds of
30 to 40 mph to portions of the area. Extremely cold air was
ushered into the state overnight, with low temperatures on
the morning of December 23, falling to their lowest values
the state had seen in the month of December since 1989.
Single-digit air temperatures were common over central and
southern Arkansas, with much of northern Arkansas and the
higher terrain regions falling into the negative single-digits.
Strong winds associated with the cold front drove wind chill
values into the negative teens and twenties across much of
central and northern Arkansas on the morning of December
23.

January 14-16, 2023

A winter storm impacted mostly northern Arkansas as an
Arctic Air Outbreak overspread across the central and
southern United States. A band of totals from four to seven
(or more) inches of snow was observed across northern
Arkansas and the higher terrain of the Boston
Mountains/Ozark National Forest. Over the central and
southern portions of the state, sleet was much more
predominant, and this lowered snow totals to one to three
inches, despite bitter cold temps near the surface.

Numerous cold mornings were observed, with progressively
colder mornings observed daily through the Arctic Air
outbreak, but most areas saw their coldest reading on the
mornings of January 16th or the 17th. In addition to record
cold lows, several area locations set records for daily "low-
high" temperatures on both January 15th and 16th.

Wind Chill Values

Minimum observed air

temperatures
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Probability of Future Events

The probability the Planning Area will experience a severe winter storm event is less than 1%

per year. Based upon previous occurrences (# of events between 2000 and 2023), the probability

is estimated using the following formula:

# of events x 100=
# of days

Data collected from 2000-2023 was equal to 8,395 days.

Based on climate research, Arkansas’ wintertime precipitation is expected to increase. NOAA

National Centers for Environmental Information performed a State Climate Summary in 2022.

According to their research,

“Wintertime precipitation is projected to increase in Arkansas by midcentury (see
figure below), with the increase being in the form of rain rather than snow. In the
other seasons, precipitation changes are uncertain. Increases in evaporation rates
due to rising temperatures may increase the rate of soil moisture loss during dry
spells. As a result, naturally occurring droughts are projected to be more intense.”

Projected Change in Winter Precipitation

Y
A 0 Z »
N air

Change in Winter Precipitation (%) N

HEEY [ [ [ s

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

Projected changes in total winter (December—February) precipitation (%) for the middle of the

21st century compared to the late 20th century under a higher emissions pathway. Hatching

represents areas where the majority of climate models indicate a statistically significant change.
Arkansas is part of a large area of projected increases in winter precipitation across the United

States. Sources: CISESS and NEMAC. Data;: CMIP5.
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Based on historical evidence, the planning team determined the likelihood of future winter
storms is HIGH.

Vulnerability and Impact of Winter Storms

Historical data reports that the Planning Area has had 30 winter weather events in the last 23
years. This means theoretically the Planning Area can expect at least one winter weather event
per year. Damage from winter storms is often not reported to public agencies for recording in
databases such as SHELDUS.

The overall impact of a severe winter storm is high for the Planning Area. Winter storms can
cause dangerous travel conditions and possible structural damage, placing communities and
individuals at risk. Utilities including electricity, water, and communications can be lost.

Winter storms can immobilize an entire county. Wet snow quickly turns into ice rendering roads
impassable, damaging trees, power lines, cutting off power/communications, and causing death.
Winter storms may bring strong winds, freezing rain, snow, ice, and blizzard like conditions that
limit visibility. During a winter weather event, roads will likely be impassible. The availability of
emergency and essential services will be restricted throughout all participating jurisdictions. Ice
accumulation may leave roads, bridges and culverts damaged. The County Road Department has
access to equipment for clearing roads and has mutual aid agreements with private services and
other counties for support. However, due to the extent of winter weather, there will be limited
manpower for clearing roads in the Planning Area. Roads will be cleared on a priority bases. The
Planning Area may not have the capabilities to clear rural and unpaved roads. Road conditions as
described may leave motorists stranded, interrupt supply chains, and disrupt lifesaving services.

All people and structures in the Planning Area are vulnerable to downed limbs and trees. Ice
accumulation on tree branches may cause limbs to fall on people or structures causing minor to
extreme impacts.

The entire Planning Area is at risk of extended power
outages resulting in exposure to freezing
temperatures. Rural areas of the Planning Area are
most at risk of losing power and becoming isolated

Potential Winter Storm Impacts

No Impacts
Impacts not expected.

Limited Impacts

during a winter storm. Children under the age of 5,
adults over the age of 65, those with disabilities,
economically challenged, and the unhoused are at the
greatest risk of hypothermia and other life-
threatening health problems.

In addition to hypothermia risks, there is a greater
risk of fire, carbon monoxide (CO) poisoning,
electrical shock or electrocution during winter
weather due to increased use of portable heaters and
generators. According to a 2013 Consumer Product
Safety Commission report, half of the generator-

Rarely a direct threat to life and property.
Typically results in little inconveniences.

Minor Impacts
Rarely a direct threat to life and property.
Typically results in an inconvenience to
daily life.

Moderate Impacts
Often threatening to life and property,
some damage unavoidable. Typically
results in disruptions to daily life.

Major Impacts
Extensive property damage likely, life
saving actions needed. Willlikely result in
major disruptions to daily life.

Extreme Impacts

Extensive and widespread severe property

damage, life saving actions will be needed.

Results in extreme disruptions to daily life.
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related deaths happened in the four coldest months of the year, November through February, and
portable generators were involved in the majority of carbon monoxide deaths involving engine-
driven tools. According to the National Fire Protection Association (NFPA), home fires occur
more in the winter than in any other season, and heating equipment is involved in one of every
six reported home fires, and one in every five home fire deaths (“Put a Freeze on Winter Fires”,
NFPA) (“Extreme Cold Guide”, CDC). In addition, frozen pipes and impassable roads may
impede firefighting efforts.

Severe winter weather also negatively impacts the Planning Area’s economy. Businesses are
closed due to snow and ice as well as power outages. Infrastructure can be damaged by a buildup
of ice and snow. Extreme cold can rupture pipes. The agricultural sector can be impacted by
damaged crops and lost farm animals from winter weather events.

Estimating Potential Loss
Expected annual loss was calculated for the Planning Area at https://hazards.fema.gov/nri/map.

Expected annual loss scores are calculated using an equation that combines values for exposure,
annualized frequency, and historic loss rations for the hazard type.

Exposure
x  Annualized Frequency

x Historic Loss Ratio

= Expected Annual Loss

Ice Storm Very High
Score: 98.8
. _______________________________________________________;m

0 100
Expected Annual Loss $2,171,972
Exposure $302,051,577,624
Frequency 1.6 events per year
Historic Loss Ratio Relatively High
Cold Wave Relatively High
Score: 88.1

0 100
Expected Annual Loss $464,307
Exposure $302,211,040,340
Frequency 0.1 events per year
Historic Loss Ratio Relatively Low

151


https://www.nfpa.org/education-and-research/home-fire-safety/put-a-freeze-on-winter-fires
https://www.cdc.gov/disasters/winter/pdf/extreme-cold-guide.pdf
https://hazards.fema.gov/nri/map

Composite Expected Annual Loss

Composite Expected Annual Loss Rate National Percentile

Building EAL

Building EAL Rate

Agriculture EAL

Agriculture EAL Rate

$3,806,977.66 Population EAL

$1 per $1.08K of building value Population EAL Rate

$245,405.64

$1 per $649.79 of agriculture value

Population Equivalence EAL

$8,020,558.49

80.3

0.34 fatalities

1 per 75.08K people

$3,968,175.19
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Population

Changes in population will affect the impact of winter storms. As populations grow, more
individuals and infrastructure will be impacted by winter storms. Currently the Planning Area is
trending a decrease in population. However, the Planning Area is expecting growth in industry.
Over the next five years the Planning Team will need to research and document the effects of
population on winter weather.

Land Use

Changes in land use could impact the effects of a winter storm. The Planning Area has both
agricultural and industrial areas, which are affected by winter storms. Over the next five years
the Planning Team will need to research and document changes in land use and its effects
on the Planning Area.

Climate Change

According to NOAA National Centers for Environmental Information wintertime precipitation is
projected to increase. The increase will consist of more rain than snow. The challenges posed by
climate change can increase the probability of extreme weather events including winter storms
and ice storms. These impacts will be monitored by the planning team over the next 5 years to
continue research for nature-based solutions to mitigate all possibilities of potential increased
impacts.

Multi-Jurisdictional Risk Assessment

The entire planning area is affected by winter storms. Winter storms are not unique to any
portion of the planning area. The occurrence of severe winter storms can have a substantial
impact on the planning area’s buildings, utility systems, transportation systems, and agriculture.

Heavy accumulations of ice or snow commonly result in damage to buildings. Damage may be
caused directly by the excessive weight of the ice/snow or by ice-laden trees or branches falling
on structures. Homes, businesses, as well as weaker nonresidential structures are most vulnerable
to this type of structural damage. The abundant wood structures and manufactured houses in the
planning area are much more vulnerable than steel, concrete, or masonry structures. Past storms
indicate poultry houses are particularly vulnerable.

Heavy accumulations of ice or snow as well as high winds can bring down trees, electrical
wires, telephone poles and lines, and communication towers. Communication and power can be
disrupted for days or weeks while utility companies repair the damage. Power and
communication disruptions are common consequences of ice storms and heavy

snow. Transportation systems are vulnerable to severe winter storms.

Accumulations of ice and snow can be extremely hazardous to motorists. The planning area
lacks the necessary snow removal equipment due to the infrequent occurrence of severe winter
storms. Motorists in the planning area are not accustomed to driving on icy roads. These factors
result in an increase in traffic accidents. When major roads are blocked, travel flow and the
availability of essential services throughout the area is affected.
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Section 5 Mitigation Strategy

The Johnson County Hazard Mitigation plan includes a mitigation strategy that provides the
Planning Area’s blueprint for reducing the potential losses identified in the risk assessment,
based on existing authorities, policies, programs and resources, and its ability to expand on and
improve these existing tools.

The County, Cities, and School District have varying capabilities for implementing and
maintaining mitigation efforts. These capabilities depend on existing authorities, policies,
programs, and resources.

The Cities of Johnsonville, Coal Hill, Hartman, Knoxville and Lamar each are different in terms
of staffing, funding, policies and program capabilities providing the ability to carry out their
local hazard mitigation goals. However, each city has the capability to:

e be an active member in the NFIP,

e to pass mitigation ordinances for their local government,

e regulate and limit the development in wildfire hazard areas and flood prone areas

through land use planning implement retrofit construction plans,
e brace equipment
e provide emergency preparedness information to area residents through FEMA brochures.

The entire Planning Area is dependent upon grant funding to assist with larger mitigation
projects. Examples of projects that may be requested:
e Safe Rooms
Heavy Duty Generators (back up and maintain electrical power for critical facilities)
Communication and early warning systems
Heating/Cooling Centers
Flood Inundation Study for the Planning Area
Flash Flood Inundation Studies
Inspection, Maintenance, and Enforcement Programs for High-Risk Dams

5.1 Mitigation Goals and Objectives for Each Hazard

Based upon the results of the local and State risk assessments, the Johnson County Hazard
Mitigation Planning Team, with input from local jurisdictions and officials, developed hazard
mitigation goals and objectives and selected those that were determined to be of greatest benefit.

These goals and objectives represent what Johnson County believes is a long-term vision for
reduction and enhancement of mitigation capabilities.
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Goal 1: Reduce the potential for loss of life, injury, and economic damage created by
exposure to natural hazard for residents of Johnson County due to natural disasters.

e Identify, describe, and characterize the natural hazards to which Johnson County is
susceptible

e Assess the risk of each hazard including probability and frequency, exposure, and
consequences

e Examine feasible mitigation opportunities appropriate for the identified hazards and
prioritize those opportunities.

e Implement mitigation actions to reduce loss of lives and
property

e Identify mitigation opportunities for long-range planning
consideration.

e Encourage members of the Johnson County Local Emergency Planning Committee
(LEPC) and other stakeholders to include mitigation measures in emergency planning
efforts.

e Promote NFIP compliance throughout the County.

Goal 2: Provide a framework and coordination to encourage all levels of government and
public/private organizations to undertake mitigation to minimize potential disasters and
to employ mitigation in the recovery following disasters.

e Hold regular LEPC meetings to discuss mitigation actions with city officials, County
emergency office, and private sectors.

e Keep records of all natural hazards and analyze areas that are at risk to prevent future
losses.

\ Goal 3: Seek grants for mitigation projects through the State and Federal funding.

e Update Hazard Mitigation plan every 5 years.
e Inquire grant information from Arkansas Department of Emergency Management, and
Planning and Development District.

Goal 4: Protect existing properties from natural disasters.

e Protect existing structures from natural hazards using cost-effective approaches.

5.2 Implementation of Mitigation Actions

The mitigation actions are prioritized based upon their effect on the overall:
e Risk to life

e Risk to property
e FEase of implementation
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e Community
e Agency support
e Ability to obtain funding

The County and participating jurisdictions have used the STAPLEE method to prioritize
mitigation actions. This method has the benefit that the Mitigation actions are considered in
discrete categories of:

Social
Technical
Administrative
Political
Economic
Environmental

Prioritization can be effectively conducted by meticulously considering each of these categories.
By comprehensively analyzing each aspect, potential oversights can be minimized, enabling a
thorough evaluation of the most appropriate actions for each jurisdiction to contemplate.

Criteria used for prioritization and review of mitigation actions based on STAPLEE:

Evaluation Sources of Information
Category
Social Members of Local governments and the County Government were members of the Hazard

Mitigation Planning Team and had input throughout the planning process. It must be noted
that many small-town political leaders are also business or professional persons. They are
also members of the LEPC. Existing community plans were and will be relied on wherever
possible. Members of the media were contacted and invited to all attend all HMPT
meetings.

Technical The following persons/agencies were consulted as to the technical feasibility of the
various projects: Arkansas Geological Commission, University of Arkansas Extension
Service, Arkansas Soil and Water Conservation Commission, Arkansas Health
Department, Arkansas Highway and Transportation Department, Arkansas Department of
Environmental Quality, Arkansas Governor’s Pre-Disaster Advisory Council, Arkansas
Governor’s Earthquake Advisory Council, and Arkansas Forestry Service. Arkansas
Department of Emergency Management. All of these had their comments and suggestions
incorporated.

Administrative Staffing for proper implementation of the plan currently will rely largely on existing
members of the various agencies involved. Technical assistance is available from various
local and state agencies. Some local jurisdictions have incorporated Hazard Mitigation
efforts into their Capital Improvement Plans. Operations costs are under discussion by the
appropriate agency or department heads.

156



Political The County Quorum Court has passed resolutions in support of mitigation activities

involving floodplain ordinances, mitigation planning, and fire districts, among others. The

Governor of Arkansas issued an Executive Order in August of 2004 (EO 04-02) instructing

all state agencies to assist ADEM in mitigation planning and implementation of mitigation
goals.

Legal Members of the HMPT discussed legal issues, and it was their opinion that no significant
legalissues were involved in the projects that were selected by the HMPT. However, where
legalities may be an issue, this is noted.

Economic Economic and benefit cost issues were the predominant topics discussed by all
concerned. Each entity felt that the projects selected would have positive effects, yet
realized that actions often have costs, sometimes hidden, imposed on the community,
residents and businesses. Funding for the various activities was a major concern as local
budgets are always under pressures with existing and competing projects and activities.
Where necessary, particularly for costly capital projects, outside grants would be relied on
heavily.

Environmental The Arkansas Geological Survey, Arkansas Department of Environmental Quality,
Arkansas Forestry Commission, and
Arkansas Soil and Water Conservation Commission were all consulted as to the
environmental impact of the
various projects and it was felt that there would be no negative impact. Local
environmental issues and concerns were also taken into consideration.

The Johnson County Office of Emergency Management (JCOEM) will be responsible for
evaluating actions among competing actions. The Planning Team prioritized the list of mitigation
actions by conducting a cost-benefit review. This review was conducted by:

Considering the number of people who would be affected by a chosen project.
Determining the area the project would cover.

Considering how critical the structures were within the project area.

Which structures were most critical?

How would it benefit the entire community?

Nk W=

The JCOEM shall evaluate actions based on funding availability, comparative value to
mitigation objectives, and consideration of economic benefits and environmental concerns of the
communities. Actions are prioritized in three different categories:

e High need for immediate action
e Medium need for action
e Low lacking in urgency

All Johnson County actions, and planning mechanisms are the responsibility of the director of
the Johnson County Office of Emergency Management. The Cities of Clarksville, Coal Hill,
Hartman, Knoxville and Lamar actions and planning mechanisms are the responsibility of their
mayors. The School Districts of Clarksville, Lamar, Oark-Jasper and Johnson County Westside
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will be the responsibility of their School Board Administration. The University of the Ozarks
will be the responsibility of their Board of Directors and/or University President.

The Responsible Agency for each mitigation action will identify resources. Their responsibility
will be to examine resources from all levels of government. The responsible parties will integrate
the requirements of the mitigation plan into other plans when appropriate. This will also include
funding and support for enacting and enforcing:

Building codes

Zoning ordinances

Developing public education programs

Alert residents to risks

Alert residents how they can reduce hazard losses.

Plans will be made to earmark resources for implementing these actions.

Each jurisdiction and school district within the Planning Area that participated in the planning
process has at least two actions that will benefit the jurisdiction.

For the purpose of developing the Johnson County Hazard Mitigation Plan, mitigation actions
are categorized into six groups:

Prevention: Actions that will keep problems from getting worse.

Property Protection: Actions that address individual buildings

Public Education and Awareness: Actions that will inform the public.

Natural Resource Protection: Actions that will protect natural resources.
Emergency Service Protection: Actions that will protect emergency services before,
during, and immediately after an occurrence.

e Structural Projects: Actions that will control the hazard.
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5.3 Mitigation Actions and Projects

Conduct inspections, maintenance and enforcement programs on dams to ensure structural integrity. (NFIP
consideration; CRS 330 Outreach, CRS 350 Flood Protection Information.

Associated Hazard: Dam Failure

Type of Action: Prevention

Contribution to Mitigation Objective: Prevent loss of life or property due to future dam and levee failure by
correcting structural weakness

Priority: Medium

Rationale for Priority: Since there are no past dam failures in Johnson County, priority is not high, but failure is a
possibility.

Addresses new or existing buildings: New and existing

Cost Benefit: Highly beneficial, low cost

TimeLine: 5 Years

Projected Resources: Existing County and Local Resources

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar

Mitigation Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria

Pass a County ordinance to restrict the use of public water resources for non-essential usage, such as landscaping,
washing cars, filling swimming pools, etc.

Hazard Associated: Drought
Type of Action: Prevention
Contribution to Mitigation Objective: Reduces the risk due to water shortages
Priority: High
Rationale for Priority: Drought has been an issue several times in the past.
Addresses New or Existing buildings: New and existing
Cost Benefit: Highly beneficial, at no cost.
TimeLine: 1 year
Projected Resources: County funds to publish Ordinance
Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria
Mitigate future losses by regulating development in wildfire hazard areas through land use planning and address
density and quantity of development, as well as emergency access, landscaping and water supply.

Hazard Associated: Wildfire

Type of Action: Prevention

Mitigation Objective: Reduces the risk of wildfire due to irresponsible land use.

Priority: High

Rationale for Priority: Prior wildfire events

Addresses New or Existing buildings: Existing.

Cost Benefit: Highly beneficial at no cost.

TimeLine: 2 Years

Projected Resources: Publish notice in paper at minimum expense.

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria
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County and Local Road Departments implement retrofit construction plans to increase drainage or absorption
capacities with detention and relief drains, extra culverts and bridge modification where susceptible to flooding.

Associated Hazard: Dam Failure, Flood/Flash Flood, Thunderstorms

Type of Action: Prevention and Structural

Contribution to Mitigation Objective: Corrects current weaknesses and prevents any future structural damage.
Priority: High

Rationale for Priority: Protection of life and property

Addresses New or Existing Buildings: Existing

Cost Benefit: Highly beneficial, outweighs all cost.

Timeline: 3 years

Projected Resources: Existing State, County, Local resources and possible grant funding when available.
Responsible Party: Johnson County

Action adopted by: Johnson County

STAPLEE: Meets all criteria.

Brace equipment (such as mechanical equipment, chillers, and emergency generators) whose failure may disrupt
the operation of a critical facility, such as hospitals and schools.

Associated Hazard: Dam Failure, Earthquake, Flood, Thunderstorm Wind/Strong Wind, Tornado, Winter storms
Type of Action: Non-structural

Contribution to Mitigation Objective: Prevents damage to necessary operating equipment and injury to citizens
Priority: High

Rationale for Priority: Protection of critical operations equipment

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly Beneficial, minimum cost

TimeLine: 5 Year

Projected Resources: Existing County, State and Local Resources

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria

Provide emergency preparedness and mitigation information and resources for extreme weather events through an
active educational outreach program with specific plans and procedures for at-risk populations.

Associated Hazard: Dam Failure, Drought, Earthquake, Extreme Heat, Flood, Landslides, Thunderstorm
Wind/Strong Wind, Lightning, Hail, Tornado, Wildfire, Winter storms

Type of Action: Public Education and Awareness

Contribution to Mitigation Objective: Education public how to be prepared to handle extreme temperatures and to
be aware of those of high risk

Priority: High

Rationale for Priority: Prevent loss of life

Addresses New or Existing buildings: N/A

Cost Benefit: Highly Beneficial at no cost, free resources at FEMA website.

TimeLine: 1 year

Projected Resources: FEMA brochures distributed by Johnson County Department of Emergency Management
Responsible Party: Johnson County Department of Emergency Management

Action adopted by: Johnson County

STAPLEE: Meets all Criteria
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Conducting NFIP community workshops to provide information for property owners to acquire flood insurance.

Associated Hazard: Flood

Type of Action: Public Education and Awareness

Contribution to Mitigation Objective: Education residents on the need of flood insurance

Priority: High

Rationale to Priority: Johnson County is prone to flooding.

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly Beneficial at no cost.

TimeLine: 1 year

Projected Resources: FEMA brochures to be distributed by Johnson County Department of Emergency Management
Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria

Provide education on why and how implementation to a higher standard of road elevation and culvert sizing on all
County and city roads would be beneficial.

Associated Hazard: Flood

Type of Action: Property Protection

Contribution to Mitigation Objective: Prevent flood damage to residents and allow emergency personnel vehicles
access to areas otherwise shut off due to flooding.

Priority: High

Rationale for Priority: Flooding is an issue in parts of Johnson County

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly Beneficial

TimeLine: 1 year

Projected Resources: State, County and Local Resources

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria

Construct safe rooms within new and existing public buildings, such as schools, libraries, and non-
profit/community centers.

Associated Hazard: Winter storms, Thunderstorm Winds, Tornado

Type of Action: Structural Project

Contribution to Mitigation Objective: Prevent the loss of life by providing shelter during pre/post disasters.
Priority: High

Rationale of Priority: Prevents the loss of life during storms and also minimizes the effects post hazard events.
Ranked high due to past storm events

Addresses New or Existing buildings: New and Existing

Cost Benefit: Benefits outweighs cost. Possible grants for construction.

TimeLine: 5 Year

Projected Resources: HMGP funding and local funds

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria
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Protect exceptionally vulnerable populations from the impacts of severe weather events through identifying
specific at-risk populations in the event of long-term power outages by establishing accessible heating and cooling
centers.

Associated Hazard: Flood, Winter storms, Thunderstorm, Tornado, Wildfire, and Extreme Heat Events.

Type of Action: Structural Project

Contribution to Mitigation Objective: Prevent the loss of life by providing shelter during pre/post disasters.
Priority: High

Rationale of Priority: Prevents the loss of life during storms and also minimizes the effects post hazard events.
Ranked high due to past storm events

Addresses New or Existing buildings: Existing

Cost Benefit: Benefits outweighs cost. Possible grants for refurbishment

TimeLine: 2 Years

Projected Resources: HMGP funding

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria

Adopt regulations governing residential construction to prevent wind damage, by requiring tie-downs with anchors
and ground anchors appropriate for the soil type for manufactured homes and campground sites.

Associated Hazard: Tornado and Thunderstorm Winds

Type of Action: Public Education and Awareness

Contribution to Mitigation Objective: Prevent loss of life and property by securing mobile homes from becoming
missiles during high winds and tornadoes.

Priority: High

Rationale of Priority: Past windstorm events and number of mobile homes in Johnson County.
Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly beneficial, no cost. Free info from fema.gov website

TimeLine: 4 Years

Projected Resources: FEMA brochures

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria

Install hail resistant roofing and window coverings, shutters laminated glass in windowpanes with a focus on
critical infrastructure.

Associated Hazard: Hail

Type of Action: Property Protection

Contribution to Mitigation Objective: Seeks to protect critical facilities from hail damages

Priority: Medium

Rationale for Priority: Past hail events

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly Beneficial, minimum cost to owner. Possible grant for funding

TimeLine: 5 Years

Projected Resources: Existing County and Local Resources, grant funding when available

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria
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Install surge protection, lightning protection devices on all communications infrastructure and critical facilities.

Associated Hazard: Lightning

Type of Action: Property Protection

Contribution to Mitigation Objective: Will guard critical communication equipment from lightning strikes.
Priority: High

Rationale of Priority: Past lightning events, and the need for operable communication equipment before, during and
after disasters.

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly Beneficial, cost to owners of communications infrastructure and critical facilities.

TimeLine: 5 Years

Projected Resources: Existing County, Local and School District Resources

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria

Purchase heavy-duty generators to back up and maintain electrical power for critical facilities, schools, and
shelters to maintain power and water supply during disasters.

Associated Hazard: Earthquake, Extreme Heat, Flood, Lightning, Landslides, Thunderstorm Winds, Tornado,
Wildfire, Winter storms

Type of Action: Emergency Services Protection

Contribution to Mitigation Objective: Continuation of water service, and temperature control

Priority: High

Rationale of Priority: Past disasters

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly Beneficial, cost varies on size and type of generator.

TimeLine: 5 Years

Projected Resources: Existing County, Local and School Resources and possible grant funds

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria
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Purchase of all-hazard NOAA weather radios in all schools, city halls, churches, assisted living facilities,
hospitals, nursing homes, day care facilities, churches, businesses, industries where large numbers of people
congregate; provide information to public on importance of having and how to acquire.

Associated Hazard: Dam Failure, Drought, Earthquake, Extreme Heat, Flood, Landslides, Thunderstorm
Wind/Strong Wind, Lightning, Hail, Tornado, Wildfire, Winter storms

Type of Action: Prevention

Contribution to Mitigation Objective: Protect lives by alerting congregations of people of impending disasters
Priority: High

Rationale of Priority: Past Disasters

Addresses New or Existing buildings: New and Existing

Cost Benefit: If action proves effective in influencing other to obtain radios, benefits will greatly outweigh cost.
(NFIP consideration: CRS 610 Flood Warning Program)

TimeLine: 3 Years

Projected Resources: Existing County, Local and School District Resources, possible grant funding when available
Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria

Conduct Dam failure inundation studies with the creation of EAP or obtain EAP’s that have already completed for
existing dams in Johnson Co. Will provide information for extent and impact it may have on county, cities, and
schools.

Hazard Associated: Dam Failure

Type of Action: Prevention

Contribution to Mitigation Objective: Help planning team and community to understand risk.

Priority: Low

Rationale for Priority: Dam Failure understanding

Addresses New or Existing buildings: New and existing

Cost Benefit: NA

TimeLine: 5 years

Projected Resources: HMA/PDM/FEMA funding

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all Criteria

Conduct engineering studies on what are the best solutions for dealing with flooding.

Hazard Associated: Flooding

Type of Action: Prevention

Contribution to Mitigation Objective: Help planning team and community to understand risk.
Priority: Low

Rationale for Priority: Flooding

Addresses New or Existing buildings: New and existing

Cost Benefit: Highly Beneficial

TimeLine: 3 Years

Projected Resources: grants FMA Advanced Assistance

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria
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Acquire properties through grant funding if they flood on a repetitive loss basis and create green space.

Hazard Associated: Flooding

Type of Action: Prevention

Contribution to Mitigation Objective: Help planning team and community to understand risk.
Priority: Low

Rationale for Priority: Flooding

Addresses New or Existing buildings: New and existing

Cost Benefit: Highly Beneficial

TimeLine: 3 Years

Projected Resources: available grant funding.

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all Criteria

Pinpoint locations where common outdoor activities take place with no cellphone reception service, where phone
alerts would be inactive, so an outdoor siren system may be implemented in the event of severe weather.

Hazard Associated: Dam failure, severe thunderstorms, lightning, hail, tornadoes, flood/flash flooding
Type of Action: Preventative

Contribution to Mitigation Objective: Protection of life and property.
Priority: High

Rationale for Priority: previous incidents in cell coverage gap locations
Addresses New or Existing buildings: N/A

Cost Benefit: Highly beneficial

Timeline: 1 year

Projected Resources: State and local funds, available grant funding
Responsible Party: Johnson County

Action adopted by: Johnson County

STAPLEE: Meets all criteria.

Implement education programs to provide background on the benefits of green spaces within Cities to minimize
water waste and future flooding due to lack of land use planning and future development.

Hazard Associated: Flooding/Flash flooding

Type of Action: Educational

Contribution to Mitigation Objective: Public education on the importance of groundwater absorption to reduce the
risk of flooding within heavy traffic areas of the community.

Priority: High

Rationale for Priority: Reduce the risk of flooding.

Addresses New or Existing buildings: N/A

Cost Benefit: Highly beneficial, education is the first step in prevention.

Timeline: 2 years

Projected Resources: State and local funds, grant funding when available.

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar, Clarksville
School District, Lamar School District, Oark-Jasper School District, Westside School District and University of the
Ozarks--Clarksville

STAPLEE: Meets all criteria.
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Develop a tabletop experiment to gather common practices in water usage when faced with Drought/Wildfire
conditions to assist in minimizing the threat faced when water supplies are short.

Hazard Associated: Drought and Wildfire

Type of Action: Exercise and Prevention

Contribution to Mitigation Objective: to minimize the impact of water shortage risks during Drought periods.
Priority: High

Rationale for Priority: Water conservation purposes

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly beneficial, reduction of impact when facing Drought risks.

Timeline: 3 years

Projected Resources: State and local funds

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all criteria.

Construct helicopter landing pads and emergency service’s central location within the Planning Area’s locations
known to have no cellphone service in the event of earthquakes/landslides that would block the roads.

Hazard Associated: Earthquake and Landslide

Type of Action: Structural Projects

Contribution to Mitigation Objective: to minimize the impact of earthquake/landslide on rural residents/tourists
Priority: High

Rationale for Priority: Emergency Service Protection

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly beneficial

Timeline: 3 years

Projected Resources: State and local funds/PDM/HMGP/HMA FEMA Grant funds

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all criteria.

Identify locations and install netting to catch falling debris from the hill sides around the areas susceptible to
landslide events.

Hazard Associated: Landslide

Type of Action: Structural Projects

Contribution to Mitigation Objective: to minimize the impact of landslides on rural residents/tourists
Priority: High

Rationale for Priority: Emergency Service Protection

Addresses New or Existing buildings: New and Existing

Cost Benefit: Highly beneficial

Timeline: 3 years

Projected Resources: State and local funds/PDM/HMGP/HMA FEMA Grant funds

Responsible Party: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
Action adopted by: Johnson County, Cities of Clarksville, Coal Hill, Hartman, Knoxville and Lamar
STAPLEE: Meets all criteria.
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5.4 Previous Mitigation Actions Status Report
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compliance with current standards
for design year floods.
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Construct safe rooms within new Tornado,
and existing public ‘pulldlrllg.s, New and High Winds, Not
such as schools, assisted living Existin Severe Completed
facilities, churches, businesses, € | Thunderstor P
industries and the general public. ms
Continue to promote the purchase
and usage of NOAA weather Tornado,
radios in all schools, assisted High Winds,
living facilities, hospitals, nursing | Existing | Severe Ongoing
homes, day care facilities, Thunderstor
churches, businesses, industries ms
and the general public.
Host education programs for Not
installation contractors and completed-
mobile homeowners with the help will be
of the Home Builder Association | New and | Tornado, addressed
on ways to stabilize existing and Existing | High Winds under
future mobile homes against education and
straight-line and tornado force outreach in
winds. new plan.
Prepare and adopt an Outdoor
Warning Sirens Plan, including
consideration of the unique
geographical locations, technical
requirements, system types and
operational procedures of each Tornado
local jurisdiction. These plans New and Stron ’ Not
should include a review of Existing Win. df Completed
existing outdoor warning siren
coverage and recommend new
locations if and where there are
coverage gaps. Install new
warning sirens in accordance with
plan recommendations.
Tornado,
Install surge protection, lightning Strong
protection devices on all Existing Winds, Not
communications infrastructure Thunderstor Completed
and critical facilities. ms,
Lightning

To minimize d_an?age to public Thunderstor
and private buildings through
structural bracing, shutters, Neyv gnd m, . Not

. = Existing | Lightning, Completed
laminated glass in windowpanes Hail
and hail resistant roof shingles.
Distribute brochures “Avoiding
Wildfire Darr}’age: A Checklist for Neyv gnd Wildfire Ongoing
Homeowners” for early Existing
prevention.
Inform residents Broadcast
information through community New and Wildfire Ongoing/Com
services about fire watches and Existing pleted
fire warnings.
Enact fire safety for prone
burning subject to review by .
quorum court which requires burn | N/A Wildfire ](;I;tge(zilng/com

permits and restricts campfires
and outdoor burning.
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Educate the community of the

Completed-

benefits of joining the “Firewise” Ne‘.” Z.md Wildfire County 1S an
rogram Existing active
P ) member.
Local governments maintain New and Winter
adequate road and debris clearing " Completed
o Existing Storms
capabilities.
Burying or otherwise protecting
e!ectrlc and other 1.1t111ty.11nes New and Winter Not
which can prevent disruptions by .
S . . Existing Storms Completed
protecting lines from ice, wind,
snow damage.
Maintain risk assessment data in
GIS, including flood zones, Floodin
tornado tracks, landslide threat &
. . Tornado,
areas, dam inundation areas, New and .
. . Dam Ongoing
disaster events and a Existing Failure
comprehensive inventory of Landsli (ie
critical facilities within the
Planning Area.
Tornado,
Flood/Flash
Flood, Dam
Failure,
Extreme
Incorporate ‘best practices’ Heat, Severe
mitigation measures in Johnson New and | Thunderstor Ongoing/Com
County’s current and future Existing ms, Severe pleted
capital improvements program. Winter
Storms,
Earthquake,
Strong
Winds,
Wildfire
Tornado,
Flood/Flash
Flood, Dam
Failure,
Extreme
Work with communities at the Heat, Severe
County level to improve database | New and | Thunderstor Ongoing/Com
of inventory for structure types Existing ms, Severe pleted
and vulnerabilities. Winter
Storms,
Earthquake,
Strong
Winds,
Wildfire
Develop a Countywide
commgnlcatlon plan an.d.early Flooding,
warning system to facilitate Tornado
timely communication of relevant ’
. . . . Dam Completed
information to officials, decision .
I . Failure,
makers, school administration, .
Landslide
emergency manager and the
general public.
Countywide ordinances to enforce Drought/Wil Complete/Ong
burn bans during drought periods. dfire oing
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Conduct flood inundation study
for high hazard dams; study will
be used to develop mitigation
measures such as facilitate
acquisition projects, new zoning
requirements, or elevation
projects. Acquire reliable and
current information relating to
existing and new buildings and
infrastructure, especially critical
facilities located in or developed
in the path of flooding from dam
failure.

Flood/Flash
Flooding

Ongoing

Require that all critical facilities
to meet requirements and be built
1 foot above the 100-year flood
elevation.

Flood/Flash
Flooding

Complete

County and Local Road
Departments implement retrofit
construction plans to increase
drainage or absorption capacities
with detention and relief drains,
extra culverts, and bridge
modification where susceptible to
flooding.

Flood/Flash
Flooding

Complete/Ong
oing

Implement a fuels management
team using prescribed burning
techniques to reduce hazardous
vegetative fuels that threaten
public safety and property on
public lands and working with
landowners on private land, and
near essential infrastructure.

Drought/Wil
dfire

Complete

Adopt a land use plan with zoning
and development restrictions to
protect residents from hazardous
floodways.

Flood/Flash
Flooding,
Dam Failure

Complete
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Section 6 Acronyms

ADA Average Daily Attendance
ADEM Arkansas Department of Emergency Management
BCA Benefit-Cost Analysis
BMPs Best Management Practices
CFR Code of Regulations
CRS Community Rating System
DMA 2000 Disaster Mitigation Act of 2000
FEMA Federal Emergency Management Agency
FIRM Flood Insurance Rate Map
FIS Flood Insurance Study
GIS Geographic Information System
HMC Hazard Mitigation Committee
HMGP Hazard Mitigation Grant Program
IBC Internal Building Code
IFR Interim Final Rule
Johnson County Department of Emergency
JCDEM Management
LEPC Local Emergency Planning Committee
MOU Memorandum of Understanding
NFIP National Flood Insurance Program
PDM Pre-Disaster Mitigation Program
PGA Peak Ground Acceleration
SHMO State Hazard Mitigation Officer
STAPLEE Social, Technical, Administrative, Political, Legal, Economic
UCC Uniform Construction Code
WUI Wildland Urban Interface
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Section 7 Adoption Resolutions

Attached are approved resolutions the County, cities and school districts passed after FEMA
approved the Johnson County Hazard Mitigation Plan.

Johnson County
Clarksville

Coal Hill

Hartman

Knoxville

Lamar

Clarksville School District
Lamar School District
Westside School District
Oark-Jasper Schools
University of the Ozarks
Forrester Davis Development Center
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RESOLUTION # 363

A RESOLUTION OF JOHNSON COUNTY, ARKANSAS ADOPTING THE 2024 JOHNSON
COUNTY MULTI-JURISDICTIONAL HAZARD MITIGATION PLAN.

WHEREAS, the Johnson County Quorum Court recognizes the threat that natural hazards
pose to people and property its jurisdiction; and

WHEREAS, Johnson County has prepared a multi-hazard mitigation plan, here by known as
the 2024 Johnson County Multi-Jurisdictional Hazard Mitigation Plan in accordance with
federal laws, including the Robert T. Stafford Disaster Relief and Emergency Assistance
Act, as amended; the National Flood Insurance Act of 1968, as amended; and the National
Dam Safety Program Act, as amended; and

WHEREAS, the 2024 Johnson County Multi-Jurisdictional Hazard Mitigation Plan identifies
mitigation goals and actions to reduce or eliminate long-term risk to people and property in
its jurisdiction from the impacts of future hazards and disasters; and

WHEREAS, adoption by the Johnson County Quorum Court demonstrates its commitment
to hazard mitigation and achieving the goals outlined in the 2024 Johnson County Multi-
Jurisdictional Hazard Mitigation Plan.

NOW THEREFORE BE IT RESOLVED BY THE JOHNSON COUNTY QUOURM COURT,
JOHNSON COUNTY, ARKANSAS THAT:

The Johnson County Quorum Court adopts the 2024 Johnson County Multi-Jurisdictional
Hazard Mitigation Plan. While content related to Johnson County may require revisions to
meet the plan approval requirements, changes occurring after adoption will not require
Johnson County to re-adopt any further iterations of the plan. Subsequent plan updates
following the approval period for this plan will require separate adoption resolutions.

l —
APPROVED: (’4’,1‘ //4__4'”

Herman H. Houston, Johnson County Judge

ATTEST: M—

Erin Rowbotham, Quorum Court Secretariat
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Resolution No.: 25-1132

BE IT RESOLVED BY THE CITY OF CLARKSVILLE, COUNTY OF JOHNSON,STATE
OF ARKANSAS, A RESOLUTION ADOPTING THE 2024 JOHNSON COUNTY MULTI-
JURISDICTIONAL HAZARD MITIGATION PLAN

WHEREAS, the City of Clarksville (the “City™) recognizes the threat that natural
hazards pose to people and property its jurisdiction; and

WHEREAS, Johnson County has prepared a multi-hazard mitigation plan, here by
known as the 2024 Johnson County Multi-Jurisdictional, here by known as the 2024
Johnson County Multi-Jurisdictional Hazard Mitigation Plan in accordance with federal
laws, including the Robert T. Stafford Disaster Relief and Emergency Assistance Act, as
amended; the National Flood Insurance Act of 1968, as amended; and the National Dam
Safety Program Act, as emended; and

WHEREAS, the 2024 Johnson County Multi-Jurisdictional Hazard Mitigation Plan
identifies mitigation goals and actions to reduce or eliminate long-term risk to people and
property in its jurisdiction from the impacts of future hazards and disasters; and

WHEREAS, adoption by the City Council demonstrates its commitment to hazard
mitigation and achieving the goals outlined in the 2024 Johnson County Multi-Jurisdictional
Hazard Mitigation Plan.

NOW THEREFORE BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
CLARKSVILLE, ARKANSAS THAT:

The City of Clarksville adopts the 2024 Johnson County Multi-Jurisdictional Hazard
Mitigation Plan. While content related to Johnson County may require revisions to meet the
plan approval requirements, changes occurring after adoption will not require the City to re-
adopt any further iterations of the plan. Subsequent plan updates following the approval
period for this plan will require separate adoption resolutions.

This Resolution passed and adopted in regular session: August 11, 2025.

APPROVED;

David Rieder, Mayor of Clarksville

ATTEST:

IR

Lisa Venson, City Clerk/Treasurer

Page 10f1
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RESOLUTION # 362

A& RESOLUTION OF JOHNSON COUNTY, ARKANSAS ADOPTING THE 2024 JOHNSON
COUNTY MULTI-JURISDICTIONAL HAZARD MITIGATION PLAN.

WHEREAS, the Lamar School District recegnizes the threat that natural hazards pose to
paopla and property its jurisdiction; and

WHEREAS, Johnson County has prepared a multi-hazard mitigation plan, here by known as
the 2024 lohnson County Multi-lurisdictional Hazard Mitigation Plan in accordance with
federal laws, including the Robert T. Stafford Disaster Reliet and Emergency Assistance
Act, as amended; the National Flood Insurance Act of 1968, as amended; and the National
Dam Safety Program Act, ag amended; and

WHEREAS, the 2024 Johnson County Multi-Jurisdictional Hazard Mitigation Plan identifies
mitigation goals and actions to reduce or eliminate long-term risk to people and proparty in
its jurisdiction from the impacts of future hazards and disasters; and

WHEREAS, adoption by the Lamar School District demonstrates its commitment to hazard
mitigation and achieving the goals outlined in the 2024 lohnson County Multi-Jurisdictional
Hazard Mitigation Plan.

MOW THEREFORE BE [T RESOLVED BY THE LAMAR SCHOOL DISTRICT, JOHNSOMN
COUNTY, ARKANSAS THAT:

The Lamar School District adopts the 2024 lohnson County Multi-Jurisdictional Hazard
Mitigation Plan. While content related to Johnson County may require revisions to meat the
plan approval requirements, changes occurning after adoption will not require Johnson
County to re-adopt any further iterations of the plan. Subsequent plan updates following
the approval period for this plan will require separate adoption resolutions.

DATE: Fl- - a5

APPROVED: -.-';f{ur;:.c_ ‘7{&-.'-'4-.-

Amiee'Freeman @Preside nt

‘I
ATTEST: f :;ﬂé %Jé;{ é‘éﬁ

Chad Kendall, Board Secretary
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Section 8 Supporting Documents
8.1 Public Review

Johnson County

2024 Johnson County HMP — UNDER PUBLIC REVIEW

Please feel free to review the plan and leave comments in our Google form here.

8.2 Sample Questionnaire

Name:
Email:
Please indicate the municipality you reside in:

Campuses you visit (select all that apply):
Clarksville School District

Lamar School District
Westside School District
Oark-Jasper Schools
University of the Ozarks

O O 0 0 0 0O

Do not visit campuses

Are you responding as:
Citizen

Community Organization
Company

Local Jurisdiction

O oo0oo0oad

School Administrator
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Have you ever experienced or been impacted by a disaster? (select all that apply)

Dam Failure
Drought
Earthquake
Extreme Heat
Flood

Mud/Landslide

Thunderstorm (Including High
Winds/Lightning/Hail)

Tornado
Wildfire
Wind

Winter storm

None

(]

O oO0Oo0oo0o 0o Ooo0oo0ooaoo

How concerned are you about the possibility of your neighborhood being impacted by a disaster?

Very concerned
Somewhat concerned

Not concerned

Please explain your answer:

O
(|
(]
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Is your home located in a FEMA designated floodplain?

Yes O
No O
Unknown 0O

Do you have flood insurance on your home?

Yes O
No O
Unknown O

If you do not have flood insurance, why not?

What is the most effective way for you to receive information about protecting your family and

preparing your home from hazard events?
Email L

Mail

Public or School Meetings/Workshops
Radio

Social Media

N I By N A

Television

Other (explain):

Please rank the following hazards according to the degree of threat faced by your community.
One (1) represents the highest/greatest threat and ten (10) represents the lowest/least threat.
Hazards List Hazards from highest threat to lowest

Tornado 1.

Winter Storm 2.

Thunderstorm (Including High
Winds/Lightning/Hail)

Extreme Heat

Wildfire

Flood

Drought

Dam Failure

Earthquake

SO, AW

Mud/Landslide

—_
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Is there another natural hazard that is a threat that was not listed in the previous question?

Have you or your community taken any actions to make your home or neighborhood more
resistant to hazards?

If you answered yes to the previous question regarding actions to make your home or
neighborhood more resistant to hazards, please explain.

Are there specific actions you have taken for the following hazards?
Flood:

Wildfire:

Drought:

Earthquake:

Severe Winter Storm:

Thunderstorm (including high winds/lightning/hail):

Tornado:

Dam Failure:

Extreme Heat:

Mud/Landslide:
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8.3 Questionnaire Responses

What is the City/Town/Community that you reside in?
7 responses

3 (42.9%)

1(14.3%) 1 (14.3%)

Clarksville Clarksville, AR Hagarville

Campuses that you visit (check all that apply)
7 responses

Clarksville School District 1(14.3%)
Lamar School District
Westside School District 1(14.3%)
University of the Ozarks
Do not visit campuses

Oark Schools 1(14.3%)

2 (28.6%)

2 (28.6%)

1(14.3%)

Ozone

1 (14.3%)

clarksville

4 (57.1%)
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You are responding as :
7 responses

28.6%

@ Citizen

@ Community Organization
@ Company

@ Local Jurisdiction

@ School Administrator

Have you ever experienced a disaster? Please select all that apply

7 responses

Dam Failure
Drought
Earthquake
Extreme Heat
Flood
Mud/Landslide
Thunderstorm (Including High...
Tornado
Wildfire

Wind

Winter Storm
None

0

0 (0%)

0 (0%)

1 (14.3%)

3 (42.9%)
2 (28.6%)
5 (71.4%)
5 (71.4%)
5 (71.4%)
2 (28.6%)
4(57.1%)
3 4 5

6 (85.7%)

6 (85.7%)

How concerned are you about the possibility of your neighborhood being impacted by a disaster?

7 responses

@ Very Concerned
@ Somewhat Concerned
@ Not Concerned
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Briefly explain your response to the previous question.

Tornadoes and floods are what concern me most

Familiar with how quickly responders can be overwhelmed.

I know at some point a disaster will happen again

We are in Tornado Alley and have a lot of thunderstorms.

Is your home located in a FEMA designated floodplain?
7 responses

® Yes
® No
@ Unknown

Do you have flood insurance on our home?
7 responses

® Yes
® No
@ Unknown

If you do not have flood insurance, why not?

Risk is low

My house is too high up to flood

Not in a flood plain

My home is on a high elevated property. No flood possibility.
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What is the most effective way for you to receive information about protecting your family and

preparing your home from hazard events?
6 responses

@ Email

@ Mail

@ Public or School Meetings/Workshops
® Radio

@ Social Media

® Television

® Other

If you chose other on the previous question, please explain.

Cell phone

|1|. N PR T TR N T T B

Fona ==

List any other natural hazard that is a threat you are concerned about that was not listed in the
previous question.

Nuclear plant reactor meltdown

Solar that can affect communications, including warning systems

None

Have you or your community taken any actions to make your home or neighborhood more resistant

to hazards?
7 responses

® Yes
® No
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If you answered yes to the previous question regarding actions to make your home or
neighborhood more resistant to hazards, please explain.

Insurance

Participate in ARES amateur radio weather nets to augment other warning systems.

Working with city to mitigate flooding hazard and buildings have new roofing rated for high
winds and hail.

We have a rural fire department..

What are the specific actions you have taken for mitigation against a flood?

N/A

Insurance

N/A

n/a

Talked with city about drainage problem we have on our property.

None

What are the specific actions you have taken for mitigation against a wildfire?

NA

Control burns

Monitor amateur radio and county text alerts

n/a

Added it to our disaster action plan.

Have a water hose ready and a four-wheeler with a tank on it.

What are the specific actions you have taken for mitigation against a drought?

NA

N/A

n/a

Being sure my ponds have water to fill up a fire truck if necessary.

What are the specific actions you have taken for mitigation against a earthquake?

NA

N/A

n/a

NA

None

What are the specific actions you have taken for mitigation against a severe winter storm?

Ensure everything is well insulated

Generator and alternate heat

I have a generator

Response to Ice Storm is included in our Disaster Readiness Plan.

We have policies in place for a significant weather event.

Winterized water lines
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| Watching the weather service reports |

What are the specific actions you have taken for mitigation against a thunderstorm (including
high winds/lightning/hail)?

Insurance

ARES weather net, generator

n/a

Response to Severe Storm is included in our Disaster Readiness Plan.

We have policies in place for a significant weather event.

We have a shelter in place

Watching the weather service reports and have a weather alert radio

What are the specific actions you have taken for mitigation against a tornado?
Insurance

ARES weather net, text warnings

I have a storm shelter

Response in Tornado is included in our Disaster Readiness Plan.

We have policies in place for a significant weather event

We have a shelter in place

Watching the weather service reports and have a weather alert radio

What are the specific actions you have taken for mitigation against a dam failure?
Na

N/A

n/a

Response to flooding is included in our Disaster Readiness Plan

NA

NA

None

What are the specific actions you have taken for mitigation against extreme heat?
AC maintenance

N/A

n/a

Heat Wave is mentioned in our Disaster Readiness Plan.

NA

NA

Keeping extra water in all vehicles.

What are the specific actions you have taken for mitigation against a mud/landslide?
NA

Na

n/a

NA

None
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8.4 National Risk Assessment Report

National Risk Index
080008

Johnson County, Arkansas

To access the full report:

https://hazards.fema.gov/nri/report/viewer?datalL OD=Counties&datalDs=C05071

Summary

Risk Index is Relatively Low
Expected Annual Loss is Relatively Low
Social Vulnerability is Very High

Community Resilience is Very Low

Score 69.3

Score 61.7

Score 84.4

Score 16.8

100
100
100

—
—
=

100

While reviewing this report, keep in mind that low risk is driven by lower loss due to natural hazards, lower social vulnerability, and

higher community resilience.

For more information about the National Risk Index, its data, and how to interpret the information it provides, please review the About the

National Risk Index and How to Take Action sections at the end of this report. Or, visit the National Risk Index website at

hazards.fema.gov/nri/learn-more to access supporting documentation and links.
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Risk Index

The Risk Index rating is Relatively Low for Johnson County, AR when compared to the rest of the U.S.

Newton

Score 69.27

National Percentile

Percentile Within Arkansas
68.00

0

69% of U.S. counties have a lower Risk Index

Johnson

100

(HELLS

68% of counties in Arkansas have a lower Risk
Index

Risk Index Legend
. Very High . Relatively High [:] Relatively Moderate . Relatively Low . Very Low

No Rating : Not Applicable . Insufficient Data
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Hazard Type Risk Index

Hazard type Risk Index scores are calculated using data for only a single hazard type, and reflect a community's Expected Annual Loss value, community

risk factors, and the adjustment factor used to calculate the risk value.

Hazard Type

Avalanche
Coastal Flooding
Cold Wave
Drought
Earthquake

Hail

Heat Wave
Hurricane

Ice Storm
Landslide
Lightning
Riverine Flooding
Strong Wind
Tornado
Tsunami
Volcanic Activity
Wildfire

Winter Weather

Risk Index Rating

Mot Applicable

Mot Applicable
Relatively High
Relatively Low
Relatively Low
Relatively Low
Relatively Moderate
Very Low

Very High
Relatively Low
Relatively Moderate
Relatively Low
Relatively Moderate
Relatively Moderate
Mot Applicable

Mot Applicable
Relatively Low

Relatively Moderate

Risk Index Score

88.1

58.1

72

79

824

249

98.8

76

76.3

65.5

83.1

77

64.7

822

National Percentile

100

100

100

100

100

100

100

100

100

100

100

100

100

100
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Risk Factor Breakdown

Hazard Type

Tornado
Ice Storm

Strong Wind

Riverine
Flooding

Cold Wave
Heat Wave
Earthquake
Hail
Lightning

Winter
Weather

Wildfire
Landslide
Drought
Hurricane

Avalanche

Coastal
Flooding

Tsunami

Volcanic
Activity

EAL Value

$2,304,504
$2,171,972

$806,771
$597,506

$464,307
$440,770
$360,183
$330,811
$190,640

$164,643
$80,706
$47,512

$37,791
$22,441

Social Community
Vulnerability Resilience

Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low
Very High Very Low

Very High Very Low

CRF

1.46
1.46
1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

1.46

Risk Value

$3,320,924
$3,152,067

$1,166,903
$938,189

$664,002
$634,037
$550,566
$472,631
$273,037

$238,265
$111,805
$66,392

$53,974
$32,263

Risk Index
Score

77
98.8

83.1

65.5

88.1
82.4
72
79

76.3

82.2

64.7
76

58.1

249
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Expected Annual Loss

In Johnson County, AR, expected loss each year due to natural hazards is Relatively Low when compared to
the rest of the U.S.

| lmm |
3 i ‘ SE Score 61.75
“a,
._\ e, | : ) '
' I' ‘ National Percentile
GEETTSSSSSS . [ w 61.75
‘B Gl il i : :
[ Forest { ‘ Percentile Within Arkansas
i ‘ ' 60.00
1 | 2 -
- Jjohnson’ l 2 0 100
Eran ko] ]
s : - — l»-— 62% of U.S. counties have a lower
ol if A 5 a4 { | Expected Annual Loss
7 ) 60% of counties in Arkansas have a
f ‘ ’\.\_\ _Russellville | lower Expected Annual Loss
Fort Chaffes Mount N7
Ll g — J —
Management N e -

Expected Annual Loss Legend
@ very High [ Relatively High [ Relatively Moderate [] Relatively Low | | Very Low

No Expected Annual Losses [ | Not Applicable [ Insufficient Data

Composite Expected Annual Loss $8,020,558.49
Composite Expected Annual Loss Rate National Percentile 80.3
Building EAL $3,806,977.66  Population EAL 0.34 fatalities

$1 per $1.08K of building

Building EAL Rate
value

Population EAL Rate 1 per 75.08K people

Agriculture EAL $245,405.64 Population Equivalence EAL $3,968,175.19

$1 per $649.79 of

riculture EAL Rate .
- agriculture value
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Expected Annual Loss for Hazard Types

Expected Annual Loss scores for hazard types are calculated using data for only a single hazard type, and reflect
a community's relative expected annual loss for only that hazard type.

14 of 18 hazard types contribute to the expected annual loss for Johnson County, AR.

Hazard Type

Tornado

Ice Storm

Strong Wind
Riverine Flooding
Cold Wave

Heat Wave
Earthquake

Hail

Lightning
Winter Weather
Wildfire
Landslide
Drought
Hurricane
Avalanche
Coastal Flooding
Tsunami

Volcanic Activity

Expected Annual Loss Rating

Relatively Moderate
Very High
Relatively Moderate
Relatively Low
Relatively High
Relatively Moderate
Relatively Low
Relatively Low
Relatively Moderate
Relatively Moderate
Very Low
Relatively Low
Relatively Low
Very Low
Not Applicable
Not Applicable
Not Applicable

Not Applicable

EAL Value

$2,304,504

$2,171,972
$806,771
$597,506
$464,307
$440,770
$360,183
$330,811
$190,641
$164,643
$80,706
$47,512
$37,792
$22,442

Score

73.7
98.0
78.4
59.2
85.7
79.9
66.3
76.6
72.6
78.5
61.7
75.4
56.8
21.2
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Social Vulnerability

Social groups in Johnson County, AR have a Very High susceptibility to the adverse impacts of natural hazards
when compared to the rest of the U.S.

fsear Score 84.37

National Percentile
84.37

Percentile Within Arkansas
70.70

A Johnson 0 100

Franken

84% of U.S. counties have a lower
Social Vulnerability

71% of counties in Arkansas have a
lower Social Vulnerability

Social Vulnerability Legend
@ very High [ Relatively High [ Relatively Moderate [T Relatively Low [ | Very Low

[ Data Unavailable
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Community Resilience

Communities in Johnson County, AR have a Very Low ability to prepare for anticipated natural hazards, adapt
to changing conditions, and withstand and recover rapidly from disruptions when compared to the rest of the

U.s.

=
Frank%n

Logan

N 1t
SWEnt Score 16.8

Mational Percentile
16.80

Percentile Within Arkansas
40.00

Johnson 0 100

83% of U.S. counties have a higher
Community Resilience

60% of counties in Arkansas have a
higher Community Resilience

Community Resilience Legend

[ | Very High [T] Relatively High [ Relatively Moderate [l Relatively Low [l Very Low

[ Data Unavailable

194



8.5 FIRMette Panels

TG OF COMUNTIES.
s Recon
coumpery T 1 DTN A T e YT RECE
MR LOGATED GooeLd E4 bute oare

05071C0025D *05071C00500

) | "03071C0150D
N Tesimcoraso 3

4
3
M

195



LISTING OF COVMUNRES.

oSt REcENT

oy NTAL NP ISTALN PR
Comnerrme SRRt LoD oL -4 L e e et
w T Crn et s A

“05071C0025D *05071C00500

- N

“%@’L/W\pﬁ -

§ peras]

MAP REPOSITORIES
e e ot

s

MAP INDEX
PELSPRER m e

S ——

https://mapl.msc.fema.gov/firm?id=05071CINDOB

196


https://map1.msc.fema.gov/firm?id=05071CIND0B

e “:M 3 : 1 [ - 1 -“m ] N m .
i _:.m w.. mw it mmu ! " £ H mm_ m
iy i E P S LR M
H I H i iR S8 gi®
oMl g il NMM:_ Lo . FH |
T AN I H i 41 Eici: ol i
LML_MWMWW__Mhm_mwmu_m.www."MWWa i _:m. m w2 232 digat
ittt 153l 5] o & o
N RN ITRTLL o
IR,
= e B
i 8
—
i .
m. 2
g
H . ;
m .1?t.lf!!.lfjﬁnf!3!?| |
§
i
a0 e
. i b
i i P
o b i
mmw
. i
i {
i ; s . — 4 - 4 . i
i i i i i i ; i i
mm mm? _ M“wm mMm wm m.r m_m:
et 5, _mmm iy m
fein gl | m&w i/
I el sl Mm
mwmm mmmwwmm _MMW mw R
LAl .
Bl L W:WM
o m._: Mm_ i me H
A mmmm_mm, mmmﬁw mmm _ i
ME u:: n:_ u« tiNH mmw_m i m

197




NOTES TO USERS LEGEND
R i S, V-
BT AR L o e,y - wanrr . FEERT AP A ol
e S e T ey oy i .. s T 8 o e e e e e 20
warnn e T ey S i P 15 e e bk
PSS onIna I .o e A T RS AEERT
e [t gt S e
R ey o A e S =
e - T T o e v oo e e
R e e ST e Uy v riyipulypagiin
b, o =
AL STt e ™ BENEREEIER
T e S — " SoE s E Tt
E B S S S e o S o s 1 e
ot ] B AT T TINT
S B T AR R 4 JE
B e o L H : —_— e =
SRR R - ===
t : | ) e
e e o
+ P e | ‘ i 20 o ) o FETARATGR S E Y mE RS
o S ] t 2 N . p—
! ! ! 23 LR SRTLTA S
) ! : : i e
! bt oessx s omst| o
i i i . o e A . N :
t
— ]
1
|
S SRR
imslopdpwiny syl SRS
ST IS s e e
s e s ey b e e i,
P 2o O ey e e e % 80
3.0 L AR XL
SRR
Exkz warr | -
gy e
Spmme ety pyms pianen g P/l
SR RS R e
s e R EE O
R e o)
e L L N R
RS
e AP BEALE ) a0r
e o
PR
‘D\Fﬂ BaneL 02000
|5 FiRm
= FLOOD INSURANCE RATE MAP
| JOHNSON COUNTY,
: ARKANSAS
I —————
SRS Wl
W e e a PaNEL 0 0F 475
B || I s b i
=
o | i ——
! e s
|
I 1
; B N S B
|
000 FT i 30
T | ==
ol 3 e - ! N
. e sere e = e e e P — p— e i

https://mapl.msc.fema.gov/firm?id=05071C0200D

198


https://map1.msc.fema.gov/firm?id=05071C0200D

——“ ~=~ roon _"m it wu_. w W m
ﬁ.ﬁ#mtmua i N;M i A m.mw@
g ~.=—__.~ TR 1 ‘._~ ."___ H R m m F I
i 1__:;.__ I T T mm.m th
il pngg il b TR SIS I DRI Y
Z 92 nfle 3 H i i ) 5 7 s
mmwe:wmwn ... il r:w:.mr_wm_&w ey mmme HH
”._:Z._ i _“._ “mw m_:aT_m_:_ nn.m i mTM o L &l
,.._mrw_m.am__r:_m f..._ i deey,. . b Huo
pilii 4 whiei _ﬂ_ v i

!

{

- {

M ,,,,,,, =

Sl 8 £ 8 : &

2 L TRy L 4

MMW
g3t

1§

H

{

}

m‘m

, ;
| A

i i i i I i i i
AT
E%ﬁwfr &% i bt mlﬁm
it it B ww e ..m_m (AL _ fie hb b
uézﬁﬁ%g? Tﬁin M L i s
Pﬂﬁ%??:w. i:w wT_ﬁ%%ﬁnﬁﬁ
m:ﬁﬁiafimj” e gl gt
méaizgt;ag,m“MWMm:L ?Eﬁw;.ﬁﬁ
it il o L b ]t
¢F”ra_iciﬁﬁf%2? i 1 bl B

199



weornyp gl o i H g
mm ] .Mz PRI " vy B m f
I mwm e m_ H HEE H um L3 m m I mm
T i IR
mw il HEIRE IR T A 28 &

o _mulm_mw:_::_ il mm_.m.. H mummm -

& SR LEH HE ggs: ]

mm Mmmm“: i ” ] “Wn_ i Ew% w “M i EIEE: fiili

i 1, L - = - -

;_m“r i E:..r:_ m __ m_m._ .“ “w ! .W%ﬁ@aﬁmaéﬁégm
TR HT i

R ]

Lccyy® s
- ; NS

e

v weerng

e

e

FEMA Flood Map Service Center |

Search All Products
msc.fema.gov

A

|
i m m T m w 1
[l MTM i _ m it rmnm 1 n_m ._m_ T
t} _; _n H uw. : : i i
I il B S ) i i il
%Eﬁ:ﬁwffém_ﬁ il A
mﬂ_mmmmm "_M i i
gl it bl 8 B B B e
il _ﬁ_ Js.mm it i A il M%m i
Hil _ N .,. : i D 1 :
_.M_ME I i Lr wam St i Em:_ n_m_ il

200

d=05071C0225D

1

//mapl.msc.fema.gov/firm?

https


https://map1.msc.fema.gov/firm?id=05071C0225D

=

w mm”‘
i

§
B ;m_m

T

IFERR _.
filln _n
_E_m il

omeE e M P

D oo e sesoaces s dom) e

El mm
g F 1 h
AL
27: &
2% fi
i ol

Felicd Etcgeaty Mimsgonst Ay

e

o L 05

e

AR KATIONAL FORSST

e

e

P

A " I ]
i 4 t . ' :
! i m : ; m
S b O TV
et i 1] il
wu_m wmmm m_m MM_T_ i: mm_ WNWW"
mwmm m__ﬁm mmmim_ i MM b
il i _mu. il bt il i
git nikh :: IR L m_ i}
%%@%&%M &ﬁ%m_ m_mﬁ
i mmm_wmm. _m_,%.w. _mm: [ _m_w_m.w
i Bl el i il ;_nm x 1 22t il il 4

201



AL T
hit _m aif gyt IH umn g i
mg el Bl :
w1yl et R ] il m :
gt 1HE Y 0 (7
& » IH 5%
Bhdeg FHA i
MW. m ui * M w m H
i i iR m_ mi_u TN
il baialien o

e

H ,
i
]
f ! mers | § .
L e R A R
RO i IEE
M Eﬁ Fm s m_m it
i B i w,mm i
g it b it
Sl it L
4% m B A m.w HEH
mmmﬁ. WWM_._.M: :wz
H S iR, HEs
W%M mewm: mm_n i |
dh z ;
HE SHER ,mnm« i

202

05071C0250D

d

1

()

.msc.fema.gov/firm

//mapl

https


https://map1.msc.fema.gov/firm?id=05071C0250D

smoort o0rr p— seatnrr wmnort
I ons anet o

ot

TR Y R EER i E R
i : . :
hini um R __m i ) £z : g0
mm_:__ P g I i ! § T
P wn_ e 1 w. i “ a il ;m .“ i g W 8,3 gt B
o m.mﬂn IR _ H P 0 8 m.m __ mmmm P _BZ00 8
Bl ity 2l f ik Beiii il
mmu:_?__m il i MopiTi Efad gl
N 1 % i h . - |e= .
_m_w i .w.ma.___:.wm_ i i — L 3 I PR T I T
piliii i doielion one b
| R N S U SRR SN R SN SN S T T l
i ] .

m T

iy sty 4

§ %m"
%Em
mm : umum.m

_mw_ il
z _m.wm n”_” u

nu_
:.* x_ Mm
A il 4l
! iy i MW
m: i m _~m
nm m MW»
il
w_? J :
it m i
N .mw _““ w—#

T

[T
_;mm g i
miad
I af R 2 ~
piel m.mwm e
mmi wm_ .r. _m
m mm £ J .m m m—

_mu m .- zn u “ mm
W_wm_ i :m il

_”
gl
m“w"r i mm_

__MM
i Em m,_

203



5
i
hii

i

. ~Mﬂw :

3: i _m i
il

!
by
i
i
i
i
i
¥
1

I ey i e e e v e

PR L

T
g sF i
8 E g iy
R AE
R

. 1 Ll
m giz:ii gl

& | RO TR S

ner

smoort

ot

Z%M.n B E il _mm_m hEi

il 4t

e
m R ~M~. m mmM“ w.
i m: Mmm,_. _« wm i

mm

mw
_r_ w

NOTES
RS

i L i
B

i

2

iihi gl _L. il
(H R TR
:w.m" i i

sl i

ﬁ

2k

il

w

18 z

_m ._m .wmw

i ot gl

.__ m el

m ._ W:_ wwm mﬁw
AR agﬁﬁ
im :m ol it nl
Sl e B b

d=05071C0275D

N

.msc.fema.gov/firm

://mapl

https

204


https://map1.msc.fema.gov/firm?id=05071C0275D

T

e
L +
Lo
wwmort r +
L +
aaar ‘
+
h +
smzorT
+ +
‘+ +
+ +
wazorr
¥
o
-
+ +
ain -1
*

e

s

s En

atEwarT

ezt p—

asaerr

gl

Sk

15 Fe
City of Coal Hill
50515

et

i zonE

i ot
amneiog i

e

i,

o

.

evn

FLOOD HAZARD INFORMATION

NOTES TQ USERS

THEINFG RIJATION DEPICTED 0 THIS HAP SHD SUPPORTING
DOCUMENTATION RREALST AVNILABLE IN DIGITAL FORMAT AT
HTTPS://MSC.FEMA GOV
Withoik Base Fnod leeation (BFE)
Wilh BFE orDapl 215,50, 11 v 7

SCALE

N

SPECIALFLOOD
e Regatory Foodway
0.2% Anual €hana Focd Hozard, Areas Soen i ain
af 5 aniual shance fodwah averase sy o
depthiss than 2
e
Fidurs Condltions 1% Annual
Ches FlaadHatard .-
Area vith Reducesd P s cva ba Luvas
OTHER ARERS OF seetiots, uvs ¢
FLGOD HeZARD Area with lood Risk e  Levee 7o+
PO SCREEN] Area of Winimal Foad Hazaid 71 <
oHeER
anEss Ao of Undeterinead Flewd Hozard 7o
pe— -+ Channol, Culerl, o Stomn Seuar
STRUCTURES | e o v Lavc, Dike,or loadwall

ZE—E s Saelio nS wilh 2% ANudl ER3 146
—2 ot Surfusa Elevation

Cosstal Tanset

Coastal Transiot Baseling

Prafils Baseline.

Hydroaphie Fenture

Base Flaod Elevalion Line (BFE)
DTHER |~ Limilof Stugy

FEATRES Jurstlintion Boundary

s

124,000
5,000
ot
meiers.
1000 2,000

) 15

023

National Flood Insurance Program

LT PR

WATIONAL FLOOD INSURANCE PROGRAM

JQHNSON COUNTY,

RSN R

PN BFE
ns07IGOEZ5E

AP AR
MAY 16,2019

205



T

s

atstozrs ‘

sz

+ +
P

T

sean -1

e

s

s En

atEwarT

ezt p—

A

asaerr

gl

amneiog i

e

W
gy
o

FLOOD HAZARD INFORMATION

NOTES TQ USERS

THEINFG RIJATION DEPICTED 0 THIS HAP SHD SUPPORTING
DOCUMENTATION RREALST AVNILABLE IN DIGITAL FORMAT AT
HTTPS://MSC.FEMA GOV
Withoik Base Fnod leeation (BFE)
Wilh BFE orDapl 215,50, 11 v 7

SCALE

N

SPECIALFLOOD
e Regatory Foodway
0.2% Anual €hana Focd Hozard, Areas Soen i ain
af 5 aniual shance fodwah averase sy o
depthiss than 2
e
Fidurs Condltions 1% Annual
Ches FlaadHatard .-
Area vith Reducesd P s cva ba Luvas
OTHER ARERS OF seetiots, uvs ¢
FLGOD HeZARD Area with lood Risk e  Levee 7o+
PO SCREEN] Area of Winimal Foad Hazaid 71 <
oHeER
anEss Ao of Undeterinead Flewd Hozard 7o
pe— -+ Channol, Culerl, o Stomn Seuar
STRUCTURES | e o v Lavc, Dike,or loadwall

ZE—E s Saelio nS wilh 2% ANudl ER3 146
22 Wby Surtuce Elevatian

Cosstal Tanset

Coastal Transiot Baseling

Prafils Baseline.

Hydroaphie Fenture

Base Flaod Elevalion Line (BFE)

oHER Limil of Sludy
FEATRES Jurstlintion Boundary

s

124,000
5,000
ot
meiers.
1000 2,000
) 15

023

LT PR

https://mapl.msc.fema.eov/firm?id=05071C0325E

<
>,
=5

National Flood Insurance Program

WATIONAL FLOOD INSURANCE PROGRAM

JQHNSON COUNTY,

RSN R

PN BFE
ns07IGOEZ5E

AP AR
MAY 16,2019

206


https://map1.msc.fema.gov/firm?id=05071C0325E

L LI
im.#?_w&_m

gl Gmail kB iyl

. : v Plie
G G 1l i el it
AN EEERE I i i

] :“ -l _.. (PR RH i g
Ewr?rmarn_“uﬂﬁmm.:“_ i
m ?::%L:;Emﬁm:m :
N AR LITRT

b i

! =

£ K H

I B

[ i w
S

R

e

{ w i i i i
i [ b R q
?1mﬁmd#rh.&mwmma ﬁm m%:vm m
hﬁﬁﬁﬁé&.%f wmﬁgﬁ
colf Wl U SRR R b S
Mm. I it mmm Ll o s i i p. i il 5t
aﬁ?gﬁzsﬁifz?;wiﬂg i
i it Sl kst
] o B

207



oo oy
AR s
o

R ]

— e’

+
e

https://mapl.msc.fema.gov/firm?id=05071C0335D

208


https://map1.msc.fema.gov/firm?id=05071C0335D

Hatraan-,
nanze

AT

THIS AREA SHOAWWN AT A
SCALE OF 1" = 1000
CN MAP NUMBER 0507100335

3

enler ol c o
o el Dot 016 0 TiLw
aar e 5 Ve

FLOOD HAZARD INFORMATION

REREFIRT IR DATALES EGEN AP EHEL LT
THE INOTIMION DEPICTED O THIS MAF Ak 0 SUPPORTING
DL LN 101109 A 0L QAL L 1 61 L IR 21

serou Ao
HAZAD ARERS

A ARER IR

L

snes

o
mLoREs

s
TRITJoFS

————— L. Bt nr Sinm Hesnr

NATIGNAL FLOO D IHSURSNE E PROGRAM

50
HTTPS, /MEC FEMA.GUY 21nEn - 2,690 1ast 124000

R TN —TR
P ——
I BT 2 Dl 2 A CE AR
e
e Ee——

e 21 £ AU WU D
L 5T RSO Wl 1 1308
e ot
g Can s % Anrusl
Slnce Pl oo ..

BRI QA r KM I HE

National Flood Insurance Program

nwnof Ludstamingd fcod Hoznd zo-e -

. b, ur Hudel.

P g Sectona IO 15 ANUAIC 8168

- ALSKTIMURI

" 2610

HEEEE I _ N

gy Bage RNAFRAN |10k Py CEATICISNE
_ S e a0
———— lwsdctton R wtary . 1 8, 019

209



ST e

‘ -
‘ -
THIS AREA SHOAWWN AT A ‘
SCALE OF 1" = 1000
s

CN MAP NUMBER 0507100335 ‘

it ol

PR
T s

ai T 5

e

. ue iy

FLOOD HAZARD INFORMATION

SRR RO K L8R TEH AEL LT £
THE INTOTAMION DEPICT D 0N THIS M i 0 SUPPORTING < "
DDGL LG AR ALY AL 1 1 LI 20 S mmsoucomy,

HTTPS:/ /MG FEMA G0% z By
B
=3 R
e
o
sprcun o | B
R B9 B
4 =
- AL Wil Vg @
B IS BTl Wi ChY 13k =
wsasud et
s o1 Anal z
e Flca st ..+ 3
AT w2 AN R R O e Liats i)
AR 4RERTF LI, o ©
Bty HOnA U e e £
=
WISERTY oA gPRmO He o =
o <
iPES A0 af Litamning Acod Hoand zi-e > =
i RO Eiat i s
smLomers r

353 SO TN 15 ANUAIC 7168
i

Basaling

B
HiEEES I Fte

oo R AR PG 1N P
Limile Sy

s ction e ey

s
TRITJoFS

https://map1.msc.fema.gov/firm?id=05071C0350E

NATIGNAL FLOO D IHSURSNE E PROGRAM

ALLEEINUWI
2510

WEHUMILY
CHTICIESE

s 0
6,209

210


https://map1.msc.fema.gov/firm?id=05071C0350E

=y

Lyt
Mﬁ“_

:.
m

W oo
~m= “m i 1
m_.~: w i
TR i
T REEE
r___:“m i
f;::_
:r

i::__m fmwm.
Pl

R S

PANEL 03550
FLOOD INSURANCE RATE MAP
JOHNSON COUNTY,

AND INCORPORATED AREAS.

FIRM

.r%

M:. . ]
“:mmm mmn M..mm WE
mm;mm _mw wm _Mmr “m_m
i mm_ i _m_x xmm
_ ?m M:: »:_
_mu H .ww: i M wzmm EF

aich I8 ol A sieind

e Pz
"t

fi

i
;
i
i |
Ly i
it ks |
silith i 4

i
|
|
i

m

25y

“
rm

,F
i

E m__

211



FIRM

FLOOD INSURANCE RATE MAP
JOHNSON COUNTY,

AND INCORPORATED AREAS.
as

W

05071C0355D

https://map1.msc.fema.gov/firm?id

212


https://map1.msc.fema.gov/firm?id=05071C0355D

HWgroqom i I i mmmm
CEHE ETRE TR L
ol ! A |
mimm ioE Iy B PR Py
T B R HTET] gLz g0 ﬂ@
R EEREE I I 500 B 10D
WTf@“Emmmmmﬂmxm SETE .
()] i H > - e
“aE%Emymw;;mmuti MRS OO RO
iotailies ool
d i { i M
- — “ iy
: WA o .m
' 8 , A o
- > ' © =
- 4 ! " : i g
i S

"

|

CITY OF LAMAR|
e
e

TR A

wm :mﬁ M il m_m .m u i, m:mw ﬂm ww,

pi i ]

el _“_n.,_m. i i mm._# il

m Mmmmhuwm Tm mm””mn m?w w“m mm Nm_ﬁm wwum mmmm

mm_ il i el gt
%_mn i it WRE v e

=m%i&_ ar&h hza%wﬁﬁmmm “E.wsmm 1ul

213



FETEN § 0, b3 MPE
By m_ Ev & 4w ] Wmm
R £18 :.m. E ot _m o
i HE IR L
i AENE LT V<
R H R LI T i
M%=. Pl oEEEE gl 0
( " la .
mm__ BiH * i WO NN 000 O
i _ ii

) i

§ *

— 4
| 1 E
, &
Lo i
e I !
mwhf vw | ! y
) £
| s |
—7 8 . i
g A,.J m.m ' E m
i
i
W :
1 :
! i
> :
e :
" mmw \ ]
£ .
i : w
g
N
i B {
i i3 ‘
- . gL

=y n_: -mmw .—- hmr.. u Mn
T e TREET
il %aﬁiﬁﬁ ot
.%mﬁwtﬁﬁﬁ i
G b el R

_ﬁ ﬁmmm_ g A Al B B
_mw ! mmmm mwm m.mmm fil Hi i tmm i sk mmw

it EM wm i _i:;m: Eww it e Bl

214

05071C0360D

=

N

//mapl.msc.fema.gov/firm

https


https://map1.msc.fema.gov/firm?id=05071C0360D

» a1 & E"
; i _m : w. : § g _.M 5§
m I AT wm e mﬁmm:
: bathi ph wqidd3i 8. i@l
y oHie ey |7 B} guilis H
m AL SHETIR A
i bl e meowmnmnsn ooos o
g B I
i
. . R R R ) N
.7? A At B S I _,gj Eodi ot b ih,
. i
f .m
k g
i %8
i w.nm
mmw
i 73
i
i
W 5
3 §:3
| it
535
T3
i
e -
L i i i
O I §
e sl i B el .i i
umrm :E. mwm:m_w i “wmwum m.m_ mm“m m W_rm m
el _wm mzmw_ ﬁ i mm:&_g mmw mmmf. il o
mmrﬁ 1f __mmw amm _MM % m i :: wm mmmm mm mmu mm. mm
_.._.. -m? i i AJ ;
i :m“ :.m b i w_mm mmrm mw:m i A

215



216

» a1 & E"
* RN
m N Wl wm i mﬁmm:
H bl g ndy _giaf g’ dan ]
w il Bagn? =252 o
m il mwum mxmw mmm“ i m_wm@m
i bl e meowmnmnsn ooos o
g v oo
= . R R ) _.5,
ik fond  k { o g
k- e o=
. , 3
f £
§ i1
i wwm
mmw
i 73
i
i
W S
3 §:3
m sef
533
T3
i
L R R
ji mmm. i Mm W"Mw mhf mm " __ *m, .mm. i
mmmw m :— .~Mn mm" 3 Mm uﬁw: | —: m n w
R e i i 0 it
mn*m .n_T :w I M :_h_ b h _mw
mm. i ibieit Bttt by, of m F w ; o r_. i i
Bl ey i i i g fi fwm i i
il mm \igs E :mmm “:m mm m? _m E *:m i _mu
i :_“ :.m i B i i 0 e S

05071C0375D

?1d=

//mapl.msc.fema.gov/firm

https



https://map1.msc.fema.gov/firm?id=05071C0375D

wscort
"o v s

e

norr

WSO CoTY
N s

AR TR R i 1 i, P
ma“mmﬂ_ _ i nmm m“ mn “M __W ” “_ m_ mm_ g m m : g dm
o i | By Jg B340 @'
Dmmmsa 10 w_“_ um Ploadt g " T. bd3 H mm 5
il s ot _,. i i iy z: WMW Bl
_uw.mm ﬁmm—_hm ww.m_m_ "_“_ H m“ i .M _m 1l = : gl
i “w«f:: _r: :_ :_ il i m“ z :
% whini I
1 fod 84 ; )
T A &
, mm . T
il i :
{ oo
P B B B .
¢
, , m [
i

217

~ mm. ! [ n o LI o J “m
E%;%?:Ea%m%m%ﬁ
m__: i :_ww mwww mm .Mn_w mm_m T_ _m_n m m ”_
m_ ﬁ.w. M”.{ i | LR :“ i _..Emnwtr, i
g il i I _"mc_ i Bl e
%; ?1;4;sﬂ_kx ;“%séﬁ;ﬁ:
ﬁ%ﬁ?@glﬁ%zgﬁﬁffk
i i et el G R




e nu ::
f&.:?

AND INCORPORATED AREAS

e G e o e

218

o
PO
Ll
b ]
o
e
R
i
et
)
+
"
e

4 s v |
+

2
-

2

—=

f00s)
X

norr

o

-

05071C0400D

d=

1

.msc.fema.gov/firm

RN T T
st i, it i M b i bl i
mﬁmﬁﬁﬁﬁ% 1&%% i 1 ﬁfr%_wf
T A b S )
gl By R
e o i B
it s kel MR B

//mapl

https


https://map1.msc.fema.gov/firm?id=05071C0400D

219

TR FRTA
n__..m_ _“ Boale 1 B, iy 1 E g ¥
dp e b e e e PR L
TE_:;MQ I T <Y
shiliorad gl Ged bbby, By b 2 dHaw 0
mh._::m u_““m.m;mmm?mwx HEEN mmw : %3 wmm =
EEEEH 1 E B
K:rr_: m__wm A mM "__m“ Hif WTM S P D ) L e e B L
TR L ITAEFEHIE RIS
: | c N S s S S S S SR S
’ ]
: B B B B S
; EH i
wwmm ¥
i
: i
m 23
i
i ) ! 1
B :
£ I :
4 iy W
] i M
: : i
i
: B
£
: w
N m i m i M m i I
HH "_ mn. m f T W 1:18 " .n mm: mm
mmm. wmmw wmw mwm_m i _mm mm m [ndt f
ol bl B
WJM m“mﬁ% i :m ”n qu. :m__ _mm. i mmm“w mm m_m m.wm I
e m_m wm_m__mm%_r i e it g i vk
mmu_m m _m_M %_m mﬁ mmwf i mmw ﬂm mwnn 1, f i
_m ;?11_ pili s 1 | it i
mw } it mmm Em_wrm rm“ i mw_m m.q it




ek i il ]
Pyl P P o§E | 4
b i ;me g 2Z,% g
i btk L EE ]
i e Beiif g i
i i Ia w mes ¥
I Lk RS\ o e
W;m il it
] i
: wml : f w;s.im 4 § i
wm... ! — 8
K
4y - - -
i
m .
’ i
W m -
5 i I
"
£l H
N Tm mmm i
i 5 i
i E
H ¢
m ;
: B
£
: j
. T
o i ! i i i i i
T i ] i
mmr mm_: Hl wm
?m m»m n_mw mmmw
Al s i
mmm. “m___ m_w mm
it it il i
hmmm; ww_wmm mmmw “mwm
H mm H
.m:" it “mm.
J Hhp ot
wmm il m Jiatd 13

//mapl.msc.fema.gov/firm?id=05071C0450D

https

220


https://map1.msc.fema.gov/firm?id=05071C0450D

BRI (R L ! . il B8 ER
b ;_.r.: poop B m i mw mmmmw
@w};ﬂ:m: BB SR T )
G ::_“_M:LM oy peondt gt g <%
mﬁm@m_#_ﬁ_m. i el atii by 1@
= HERSTE N .. : _“ ) e =222 H
i m_h L b fmmms e
il fiia mm 0t i
| INCI S SR SN SN SN SN SN SR R T T
i i
Wm
. f
i mmw | i
B by H
, i
& .
. §
Wﬁ
mm {
i
i m
i i
}
g 3 §
|va..m Wm”m . - — — — I3
e } ; i
i i i i ioF
__ e el i i m.
ww m ¢ WM m mw_m MMW H _.mw wm _mm,m MT i
mm ,r “m, T b el ,MJ"
_Mw:,w neti e L b gl e i
Ui o e S
e P B i it i HEtH
i Bk i i «m.mnm i mm
_.m i A gl i
] s gl ish Hit
| el B it wwwmmmrmm%w il g E W il w_

221



d=05071C0475D

N

222

] 1 B —_nm u"
T il L
it ey [H T s = ER i
mmww .m_anmwm H "m_ mmm H 5 mw E o1 m_m um
i i bl i minr wm
Biilp i th 0 G - B ®
mwmm _““ ,H:w: L mﬁW : E8iil o il
f ] ;_y“m: m_ : I BIVHOOBI SN D0 O —
.hL i1 i m IHEE!
TSN S SRS S R T S R
i i
m mmm H
i
&
i i
| i
i i
i W
t
: )
3 m »m
i
i
me i
i
[t
H & = i . +
m e - W I
i i i i i
[INEh i i m Mm
h Wl el
L e
HIC
pl e g el
i nmmmm bl gl i B
I o ) gl st
e it i a0 R T

//mapl.msc.fema.gov/firm

https


https://map1.msc.fema.gov/firm?id=05071C0475D

