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CONTRIBUTORS

Reynolds County Hazard Mitigation Planning Committee

The Ozark Foothills Regional Planning Commission (OFRPC), on behalf of Reynolds County,
invited incorporated cities, school districts, area colleges, and other entities in the County to
participate in the Reynolds County Multi-Jurisdictional Hazard Mitigation Plan update. DMA 200
requires that jurisdictions represented by a multi-jurisdictional plan was required to meet plan
participation requirements as defined by OFRPC at the beginning of the planning process.

Jurisdicti LR tati
Name Title Department Jurisdiction/Agency/Organization
Joe Loyd Presiding Commissioner | County Reynolds County
Paul Wood Mayor City City of Ellington
Jason St. Gemme | Elementary Principal Education Lesterville R-1V
Eddie Williams District 2 Commissioner County Reynolds County
Kendra Ritter City Clerk City City of Bunker
Linda Miller City Clerk City City of Centerville

Stakeholders are individuals or groups that are affected by a mitigation action or policy and include
businesses, private organizations, citizens. Unlike planning team members, stakeholders may not

be involved in all stages of the planning process.

keholder Representativ

Name Title Department Agency/Organization
Renee Horn Emergency Management Emergency Services | Reynolds County, MO
Janet Kile Risk Manager - Missouri Highlands Healthcare
William Wood Maintenance Manager Public Works City of Bunker

Larry Pogue, Jr.

District #1
Commissioner

County Commission

Reynolds County

Eddie Williams District #2 Commissioner County Commission | Reynolds County

Natasha Representative - Reynolds County Health Center

Chitwood

Cara Blevins Administrative Office Dam & Reservoir Missouri Department of Natural
Support Assistant Safety Resources

Amy Moore City Clerk - City of Ellington

Ashley Hart Planner - Ozark Foothills Regional

Planning Commission

David Wyman Area Engineer Southeast District MODOT

Joseph Minks Superintendent - Centerville R-I School District

Frances Director Administration Reynolds County Health

Vermillion Department

Lisa Beardsley

Public Health Nurse

Reynolds County Health
Department

Brittany Hime

Principal

Elementary School

Bunker R-IIl School District

Rebecca Ragon

Manager

National Inventory of
Dams

US Army Corps of Engineers




Joyce Santhuff | Administrative Assistant - Reynolds County Health
Department

Christy Roberts |President - Ellington Chamber of
Commerce

The table above recognizes stakeholders that participated in the plan update in some way. Invited
stakeholders are indicated in Step 3 of the planning process in Chapter 1.




TABLE OF CONTENTS

CONTRIBUTORS ..ottt ettt ettt ettt sttt ee et e e e e e e e e e e e s e s e s e s e s e s s s s s s s e s s s s s s s s s s s e s s s st seasasssssasssssssssassssssssssssssssssnsnans i

Reynolds County Hazard Mitigation Planning CoOmMMIttEE.........ueeeeciiiicciee e see e e e et e e rae e e s e e eenes i

Y = ] g ] fo LT g A U=T o T ST T N = L6 AR i
TABLE OF CONTENTS ..ottt ettt ettt et as e st et saes et asessasesssstassastassssasassasassssasassssatessssnsassssssassssassanes iii
EXECUTIVE SUMMARY ...ooeeeeeeeeeeeeeteteeetetetetateteasevsasetassassssssasstsssssssassssssasassssasessasasassssasasssssasssasassssassssssasessssssassssnsans iv
PREREQUISITES ..ottt ettt et et eseasat et eae e aess et esessat et e s st et e s e st et et sasatesess st eseseas et essassteseasesnasesessasasesnasseseanasases X

1Y/ oY 1= YT o1 [V 4 o] o ISP PSPPIt Xi
1 Introduction and Planning PrOCESS..........ccoiiiiiiiiiiee et 1.1
2 Planning Area Profile and Capabilities ...........c..uviiiiiiiii i 2.1
3 RISK ASSESSIMENT ...ttt e e e et e e e e e e ettt e e e e e e e e e r e aeaeeas 3.1
Y 1o F=Y o) A TR 1 =1 1Yo | SRR 4.1
5 Plan MainteNanCe PrOCESS.........cii i it e ettt e e e e e e e et e e e e e e e e e easbaaaeeeeeeeenrenes 5.1

Appendix A: Floodplain Maps
Appendix B: Inundation Maps
Appendix C: Meeting Documentation
Appendix D: Public Participation
Appendix E: STAPLEE Worksheets
Appendix F: Adoption Resolutions




EXECUTIVE SUMMARY

Located within the eastern edge of the Ozark Mountains Reynolds County, Missouri, has been
fortunate to avoid many of the natural disasters that impact other areas of North America.
Hurricanes, tsunamis, tidal surges, and landslides are virtually unknown to Reynolds County.
However, Reynolds County is susceptible to other natural hazards. Tornadoes and severe
thunderstorms, severe winter storms, earthquakes, drought, forest fires, and heat waves are all
hazards that impact the county on a routine basis, endangering both lives and property. The
document which follows is comprised of four sections that examine the county’s demographics
hazard vulnerability, response capabilities and present county specific mitigation strategies.

Section One of this plan provides general background data for Reynolds County. Such data
includes population statistics, identification of critical facilities, and general information
regarding the county’s infrastructure. Understanding “where you are” is a fundamental
component of the planning process. It is hoped this section provides a snapshot of Reynolds
County that will serve to assist in the implementation of this plan.

Section Two identifies and explores the types of hazards and likelihood of each hazard
occurring in Reynolds County. It provides a general overview of the county’s identified natural
hazards in addition to explaining the impact upon Reynolds County should such a hazard occur.

Section Three provides a capability assessment of Reynolds County should one of the
identified hazards occur. It outlines the county’s disaster response capabilities and seeks to
identify those areas in which the county may improve with regard to disaster mitigation.
Specifically, it identifies key personnel, organizational leaders, and existing plans regarding
emergency planning. Also, it provides a brief assessment of each municipality’s readiness
regarding hazard mitigation.

Section Four provides mitigation goals, objectives, and mitigation strategies relative to each
identified natural hazard. Each hazard has specific challenges identified with its respective
occurrence, overall goals to reduce a hazards effect, specific objectives towards achieving
those goals, and implementation strategies for the county to pursue.

As stated above, the Reynolds County Mitigation Plan is a multijurisdictional plan that
represents several local governments and entities within the county. The following local
governments and special districts participated in both the original plan development, as well as
the plan update. They are represented by the plan through its formal adoption: Reynolds
County; City of Bunker; City of Centerville; City of Ellington, and the Lesterville R-IV School
District. Because all jurisdictions participated in the prior plan update, there were no new
participants involved with the current plan update.

The purpose of this hazard mitigation plan is to reduce or eliminate long-term risk to people and
property from natural hazards. Reynolds County, its participating jurisdictions, and school districts
developed this multi-jurisdictional local hazard mitigation plan update to reduce future losses from
hazard events occurring within the county, its communities, school district service areas. The
current document is an update of a plan that was approved during September 2017. The plan
and the update were prepared pursuant to the requirements of the Disaster Mitigation Act of 2000
to result in Reynolds County eligibility for the Federal Emergency Management Agency (FEMA)
Hazard Mitigation Grant Programs.




As stated above, the 2022 Reynolds County Multi-Hazard Mitigation Plan is a multi-jurisdictional
plan that covers the following participating jurisdictions:

Reynolds County;

City of Bunker;

City of Centerville;

City of Ellington; and,
Lesterville R-1V School District.

The Centerville R-1 School District, the Southern Reynolds County R-II School District, and the
Bunker R-Ill School Districts were invited to participate in the planning process but did not
meet all the established requirements for official participation. When the future five-year
update is developed for this plan these special districts will again be invited to participate.

Reynolds County and the entities listed above developed a multi-jurisdictional hazard mitigation
plan that was approved by FEMA on September 7, 2017 (hereafter referred to as the 2017
Reynolds County Hazard Mitigation Plan). This current planning effort serves to update that
previously approved plan.

The plan update process followed a methodology in accordance with FEMA guidance, which
began with the formation of a Mitigation Planning Committee (MPC) comprised of
representatives from Reynolds County and its participating jurisdictions. The MPC updated the
risk assessment that identified and profiled hazards that pose a risk to Reynolds County and
analyzed jurisdictional vulnerability to these hazards.

The MPC also examined the capabilities in place to mitigate hazard damages, with emphasis
on changes that have occurred since the previously approved plan was adopted. The MPC
determined that the planning area is vulnerable to several hazards that are identified, profiled,
and analyzed within this plan. Flash flooding, winter storms, wildfires, and thunderstorms with
high wind events are among the hazards that historically have had a significant impact upon the
planning area.

Based upon the risk assessment, the MPC revisited the prior plan goals for reducing risk to the
planning area from natural hazards. The goals from the 2017 plan were reviewed,
contemplated, confirmed, and carried forward into the current plan update. They are listed
below.

1. Implement mitigation actions that improve the protection of human life, health, and
safety from the adverse effects of disasters.

2. Implement mitigation actions that improve the continuity of government and essential
services from the adverse effects of disasters.

3. Implement mitigation actions that improve the protection of public and private property
from the adverse effects of disasters.

4. Implement mitigation actions that improve the protection of community tranquility from
the adverse effects of disasters.

These goals, and the other information contained within this plan, will be reviewed every five
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years under the oversight of the Reynolds County Commission. An explanation of the plan
implementation and maintenance process is outlined in Chapter 5 of this plan update.

To advance the identified goals, the MPC developed recommended mitigation actions, as
summarized in the table on the following pages. The MPC developed an implementation plan
for each action, which identifies the action’s priority level, background information, possible
implementation strategies, the responsible agency, the anticipated timeline, estimated costs,
potential funding sources, etc. Additional details are provided in Chapter 4.
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Table I. Mitigation Action Matrix

Goals Hazards Address Address Continued
# Action Jurisdiction Priority | Addressed Current Future Compliance
Addressed .
(see page v) Development | Development | with NFIP
11 Provide s.atel'llte phones for emergency Reynolds High (38) #1 All
communications County
1.2 Extreme heat education AGLSEE LT #1 Extreme Heat
County (27)
. . . Reynolds .
1.5 Warning siren mapping County High (32) #2 Tornado
Reynolds
1.6 Upgrade water systems County Low (22) #1 Drought X X
21 Increase training & retention efforts for Reynolds Medium # All
’ EMA volunteers County (29)
31 Prioritize work on bridges & roadways Reynolds High (34) #3 TS X
vulnerable to earthquakes County
39 Integr.ate mitigation actions ir‘mto other Reynolds High (33) #3 All X X
planning documents/mechanisms County
. . . Reynolds .
3.3 Install lightning protection County High (31) #3 Thunderstorm X
34 Participate |.n flood buyout programs to Reynolds Medium #3 Flood X X
relocate residents from flood prone areas County (29)
. . . Reynolds Medium
3.5 Replace low water crossings with bridges e (27) #3 Flood X X
3.6 Map sinkholes AGLEE LT #3 Sinkholes X
County (25)
Adopt/enforce floodplain management Revnolds
4.1 requirements, including regulating new y High (39) #a Flood X X
. . County
construction in Special Flood Hazard Areas
R Id
4.2 Explore CRS institution eynods High (32) #4 Flood X X
County
City of
1.6 Upgrade water systems Low (19) #1 Drought X X n/a

Bunker
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Prioritize work on bridges & roadways City of Medium
31 vulnerable to earthquakes Bunker (26) #3 Earthquake n'a
39 Integr.ate mitigation actions |r?to other City of High (33) 43 All n/a
planning documents/mechanisms Bunker
33 Install lightning protection iy er High (31) #3 Thunderstorm n/a
Bunker
1.6 Upgrade water systems Gy er Low (19) #1 Drought
' P& ¥ Centerville &
3.9 Integr.ate mitigation actions |r?to other City of High (33) #3 All
planning documents/mechanisms Centerville
Adopt/enforce floodplain management Citv of
4.1 requirements, including regulating new v . High (39) #a Flood
. . Centerville
construction in Special Flood Hazard Areas
City of
1.6 Upgrade water systems Ellinaton Low (19) #1 Drought
. . . City of Medium
3.5 Replace low water crossings with bridges Ellinaton (27) #3 Flood
31 Prioritize work on bridges & roadways C.lty of High (34) 43 ilaiEle
vulnerable to earthquakes Ellington
. . . City of .
3.3 Install lightning protection Ellinaton High (31) #3 Thunderstorm
39 Integr.ate mitigation actions |r.1to other C.lty of High (33) 43 All
planning documents/mechanisms Ellington
Adopt/enforce floodplain management .
. . . . City of .
4.1 requirements, including regulating new . High (39) #4 Flood
. . Ellington
construction in Special Flood Hazard Areas
4.2 Explore CRS institution C.Ity of High (32) #4 Flood
Ellington
Lesterville
1.3 Implement tornado drills R-1V School | High (34) #1 Tornado n/a
District
Lesterville
1.4 Build a tornado safe room R-1V School | High (30) #1 Tornado n/a
District
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PREREQUISITES

44 CFR requirement 201.6(c)(5): The local hazard mitigation plan shall include documentation that
the plan has been formally adopted by the governing body of the jurisdiction requesting approval
of the plan. For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must
document that it has been formally adopted.

This plan has been reviewed by and adopted with resolutions by all participating jurisdictions and
schools districts. The documentation of each adoption is included within Appendix F. A model
resolution is included on the following page.

The jurisdictions listed within the Executive Summary participated in the development of this plan
and have adopted the multi-jurisdictional plan.




Model Resolution
(LOCAL GOVERNING BODY/SCHOOL DISTRICT), Missouri RESOLUTION NO.

A RESOLUTION OF THE (LOCAL GOVERNING BODY /SCHOOL DISTRICT) ADOPTING THE
(PLAN NAME)

WHEREAS the (local governing body/school district) recognizes the threat that natural hazards
pose to people and property within the (local governing body/school district); and

WHEREAS the (local governing body/school district ) has participated in the preparation of a multi-
jurisdictional local hazard mitigation plan, hereby known as the (plan name), hereafter referred to
as the Plan, in accordance with the Disaster Mitigation Act of 2000; and

WHEREAS the Plan identifies mitigation goals and actions to reduce or eliminate long-term risk to
people and property in the (local governing body/school district) from the impacts of future hazards
and disasters; and

WHEREAS the (local governing body) recognizes that land use policies have a major impact on
whether people and property are exposed to natural hazards, the (local governing body/school
district) will endeavor to integrate the Plan into the comprehensive planning process; and

WHEREAS adoption by the (local governing body/school district) demonstrates their commitment
to hazard mitigation and achieving the goals outlined in the Plan.

NOW THEREFORE, BE IT RESOLVED BY THE (LOCAL GOVERNMENT/SCHOOL DISTRICT),
in the State of Missouri, THAT:

In accordance with (local rule for adopting resolutions), the (local governing body/school district)
adopts the final FEMA-approved Plan.

against, and abstaining, this day of

ADOPTED by a vote of in favor and

By (Sig):
Print name:

ATTEST:

By (Sig.):
Print name:
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1.1 PURPOSE

Hazard mitigation is the effort to reduce loss of life and property by lessening the impact of natural disasters.
For hazard mitigation to be effective, mitigation actions must be taken prior to disaster, thereby reducing
negative impacts to people and property. The purpose of this plan is for the jurisdictions and special districts
of Reynolds County to proactively identify their extent of exposure to natural hazards as well as attainable
goals and specific actions designed to minimize harm to people and property following a disaster.
Furthermore, the exercise of mitigation planning results in a document—such as the current document—
which outlines strategies for the implementation of prioritized mitigation actions.

The Robert T. Stafford Disaster Relief and Emergency Act (Public Law 93-288), which was later amended
by The Disaster Mitigation Act of 2000 (Public Law 106-390), and implementation regulations set forth by
the Interim Final Rule published in the Federal Register on February 26, 2002 (44 CFR §201.6) and finalized
on October 31, 2007 establish the requirements for local hazard mitigation plans. (Hereafter, the amended
law and implementing regulations will be referred to collectively as the Disaster Mitigation Act or DMA). The
DMA sets forth the requirement for jurisdictions and special districts to adopt a hazard mitigation plan to be
eligible to receive federal hazard mitigation grant funding. On October 1, 2002, FEMA published a change
to the Interim Final Rule at 67 FR 61512, extending the effective date for state and local hazard mitigation
plan adoption requirements to November 1, 2004. Since this date, participation within and adoption of a
FEMA-approved hazard mitigation plan has been required for state, municipalities, and special districts to
receive non-emergency Stafford Act assistance including hazard mitigation grant funding.

Following tornado and flooding disasters declared during the spring of 2002 (DR-1412), the Missouri State
Emergency Management Agency (SEMA) received flood acquisition and demolition proposals from twenty-
three communities throughout the state. Fortunately, SEMA assisted some of the communities with federal
mitigation grant funding provided by the Federal Emergency Management Agency (FEMA). While
communities like these remain eligible for federal disaster public assistance and individual assistance, they
are no longer eligible for mitigation assistance unless they have participated within the development of and
adopted a FEMA-approved hazard mitigation plan. For nearly 1,000 municipalities and 114 counties in
Missouri, mitigation plans are required. All Missouri jurisdictions that participate in the development of the
hazard mitigation plan and adopt the completed plan are eligible to receive federal mitigation grant funding.
Any jurisdictions that do not participate in the development or adoption of the plan are ineligible for such
mitigation funding.

To assist jurisdictions and special districts in creating or updating their hazard mitigation plan, FEMA has
created guidance documents. These documents, specifically FEMA’s Local Mitigation Planning Handbook,
March 2013 and FEMA's Local Mitigation Plan Review Guide, October 1, 2011, were consulted by Reynolds
County and its participating jurisdictions during the update of its 2022 Reynolds County Hazard Mitigation
Plan.
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The Community Rating System (CRS) is a voluntary program for which communities participating within
the National Flood Insurance Program (NFIP) are eligible. The CRS provides a range of flood insurance
premium reductions (0% to 45%) for certain properties located within participating communities. In this
way, the program encourages communities to implement floodplain management practices beyond those
required by the NFIP. Buildings located within certain flood zones of a CRS-participating community are
eligible for flood insurance premium discounts depending upon the community CRS-assigned “class.” The
community’s class may range from “10” to “0” with a class of “0” providing the most flood mitigation benefit.
The table below shows the CRS classes and associated insurance premium discounts. A description of the
types of properties eligible for flood insurance premium discounts can be found within Table 1 of the FEMA
CRS community listing document located at https://www.fema.gov/media-library-data/1476294162726-
4795edc7fe5cde0c997bc4389d1265bd/CRS List of Communites 10 01 2017.pdf. Unfortunately, as of
the update of this plan, neither Reynolds County, nor its three municipalities participated within the CRS.

Table 1.1 CRS Classes and Insurance Premium Discounts

CLASS DISCOUNT CLASS DISCOUNT
1 45% 6 20%
2 40% 7 15%
3 35% 8 10%
4 30% 9 5%
5 25% 10 0%

Source: Community Rating System, FEMA, https://www.fema.gov/media-library-data/1476294162726-
4795edc7fe5cde0c997bc4389d1265bd/CRS_List_of _Communites_10_01_2017.pdf

1.2 BACKGROUND AND SCOPE

This plan is an update to the Reynolds County Hazard Mitigation Plan that was approved in
September 2017. The plans are required to be updated every five years to remain valid and
ensure the plan is addressing current trends and needs of the participating jurisdictions.

The 2017 Reynolds County Hazard Mitigation and this update were both prepared by the Ozark
Foothills Regional Planning Commission (OFRPC). The OFRPC, a member of the Missouri
Association of Councils of Government MACOG) was created in 1967. The commission serves
the five-county region of Butler, Carter, Reynolds, Ripley, and Wayne Counties, as well as all
municipalities within those five counties.

Information in this plan should be used as a guide for the coordination of mitigation activities
and decisions regarding local land use planning in the future. The actions included in this plan
are not final solutions, but rather short-term efforts that will ultimately have long-term strategic
impacts when implemented.

In the 2017 Reynolds County Hazard Mitigation Plan the following jurisdictions participated
within and adopted the plan:

e Reynolds County

e City of Bunker

e City of Centerville

e City of Ellington

e Lesterville R-1V School District
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Those entities with representatives fully participating in the current plan update included the
following:

Reynolds County

City of Bunker

City of Centerville

City of Ellington

Lesterville R-1V School District

Both the City of Centerville and the City of Ellington are fully located within Reynolds County.
Portions of the City of Bunker are located in Dent County. The Bunker City Hall is located in
Reynolds County. The Lesterville R-IV School District is fully located within the planning area
and has no assets located in neighboring counties. The Lesterville R-IV School District
participated within the current plan update because they are headquartered within Reynolds
County and hold all of their assets within the county. None of the other three school districts in
the county—Centerville R-I School District, Southern Reynolds County R-Il School District, and
Bunker R-lll School District—met the requirements for participation within the current plan
update.

1.3 PLAN ORGANIZATION

This plan updated is organized into five chapters and an assembly of appendices. Following is a
list of the chapters and their respective title:

e Chapter 1: Introduction and Planning Process

e Chapter 2: Planning Area Profile and Capabilities
e Chapter 3: Risk Assessment

e Chapter 4: Mitigation Strategy

e Chapter 5: Plan Implementation and Maintenance
e Appendices (A-E)

There were no document format changes made from the previously approved (2017) plan.

Table 1.2 Changes Made in Plan Update

Plan Section Summary of Updates
Chapter 1 - Updated members of the Mitigation Planning Committee (MPC)
Introduction and and the participating jurisdictions that formally adopted the
Planning Process updated plan.
Chapter 2 -

Planning Area Profile | Completed a vulnerability analysis for each jurisdiction.
and Capabilities

Chapter 3 -

Risk Assessment Rearranged hazard order per state preference.
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Chapter 4 - The numbering system for the mitigation actions was
Mitigation Strategy reconstructed.

Chapter 5 - Updated MPC meetings for evaluating and updating the plan to
Plan Implementation | once per year on the anniversary date of the update’s FEMA
and Maintenance approval.

1.4 PLANNING PROCESS

44 CFR Requirement 201.6(c)(1): [The plan shall document] the planning process used to
develop the plan, including how it was prepared, who was involved in the process, and
how the public was involved.

The county’s regional planning commission—the Ozark Foothills Regional Planning Commission
(RPC)—was contracted by Reynolds County to facilitate update of the county’s 2017 hazard
mitigation plan. In this role the RPC conducted the following actions:

e assisted in establishing a Mitigation Planning Committee (MPC) as defined by the
Disaster Mitigation Act;

e determined if the MPC established for the previously approved (2017) plan was a
standing committee that met in the interim and documented changes in the MPC
membership and procedures since adoption of the previous plan;

e assessed adherence to the plan maintenance process set forth in the previously
approved plan;

e ensured the updated plan meets the DMA requirements as established by federal
regulations and follows the most current planning guidance of the Federal Emergency
Management Agency (FEMA);

e facilitated the entire plan development process;

e identified data that MPC participants could provide and conducted research to augment
that data;

e assisted in soliciting public input;
e produced the draft and final plan update in a FEMA-approvable document; and,

e coordinated the Missouri State Emergency Management Agency (SEMA) and (FEMA)
plan reviews.

Adherence to the plan maintenance process established in 2017 did not occur due to a lack of
funding for a process facilitator.

All of the participating jurisdictions listed within the table actively and directly participated within
the plan update process. The governing bodies of all participating jurisdictions formally adopted
the updated planning document'(©). Table 1.3 lists the MPC members and the entities they

represent, along with their titles(®) 27d 2(2)

1.4



Table 1.3. Jurisdictional Representatives of the Reynolds County Mitigation Planning

Committee
Name Title Jurisdictio_n/A_gency
/Organization
Joe Loyd Presiding Commissioner/Floodplain Administrator | Reynolds County
Kendra Ritter City Clerk City of Bunker
Linda Miller City Clerk City of Centerville
Paul Wood Mayor City of Ellington

Jason St. Gemme | Principal Lesterville R-1V School District

Table 1.4 below lists all members of the MPC and notes each member’s expertise in the six
mitigation categories (Prevention, Property Protection, Natural Resource Protection, Emergency

Services, Structural Flood Control Projects and Public Information) 1(b),

Table 1.4. MPC Capability with Six Mitigation Categories'(®)
Structure and
Infrastructure Projects Natural Education
Community _ Prevention Structural Systems and Emergency
Department/Office Property Flood . Awareness Services
. Protection
Protection | Control Programs
Projects
County Presiding v v v v
Commissioner
County v v v v
Commissioner
County
Commissioner
County Floodplain
Administrator Y v
City Clerk v v v
City Clerk v v v v
Emergency
Management 4 v v 4
Director
School Principal v v v
Health Information v v v
Health Information v v v
Healthcare v v v
Road and Bridge v

1.4.1 Multi-Jurisdictional Participation

44 CFR Requirement §201.6(a)(3): Multi-jurisdictional plans may be accepted, as
appropriate, as long as each jurisdiction has participated in the process and has
officially adopted the plan.

The Ozark Foothills Regional Planning Commission (OFRPC), on behalf of Reynolds County,
invited all cities, school districts, special districts, transportation, healthcare, and private
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nonprofit entities in the planning area to participate in this update of the Reynolds County Multi-
Jurisdictional Hazard Mitigation Plan. DMA 2000 requires that jurisdictions represented by a
multi-jurisdictional plan participate in the planning process and formally adopt the plan. Each
participating jurisdiction was required to meet plan participation requirements as defined by the
MPC at the beginning of the planning process. Minimum participation requirements were
defined as follows:

v Designation of a representative from each participating jurisdiction to serve on the MPC;

v Participation in planning meetings, including virtual attendance, by either direct
participation or authorized representative;

v Provision of information sufficient to support plan development by completion and return
of Data Collection Questionnaires and validating/correcting critical facility inventories;

v Provision of progress reports on mitigation actions from the previously approved plan
and identification of additional mitigation actions for the plan;

v Elimination from further consideration those actions from the previously approved plan

that were not implemented because they were impractical, inappropriate, not cost-

effective, or otherwise infeasible;

Review and comment on plan drafts;

Active solicitation of input from the public, local officials, and other interested parties

about the planning process and provision of opportunity for public comment;

Provision of documentation to showing time donated to the planning effort; and,

Formal adoption of the updated mitigation plan prior to submittal to SEMA and FEMA for

final approval.

AN

AN

Written invitations were mailed to all persons attending the Initial Coordination Meeting as well
as to those agencies and stakeholders identified during the Initial Coordination Meeting.
Reminders of the Initial Coordination meeting and the importance of the planning effort were
emailed to invitees prior to the date of the meeting. The Initial Coordination Meeting was held
April 26, 2021. All meeting documentation can be located within Appendix C.

Two Project Kick-Off Meetings were held—one on May 24, 2021, and another on June 28,
2021, at the Reynolds County Courthouse. Written invitations were mailed to all persons
attending the Initial Coordination Meeting as well as to those agencies and stakeholders
identified during the Initial Coordination Meeting. A copy of the meeting sign-in sheets are
included within Appendix C of this document.

During the Project Kick-Off Meetings, those in attendance offered suggestions of additional
stakeholders who were invited to participate within the planning process. The focus of the
meetings was establishment of participation requirements, identification of hazards, as well as
introduction of the Data Collection Questionnaire and the critical facilities inventory. Reminders
of the Project Kick-Off Meetings and the importance of the planning effort were emailed to
invitees prior to the date of the meeting.

The Risk Assessment Planning Meeting was held on June 13, 2022. Two separate written
invitations were mailed to prospective attendees—one for MPC members and one for potential
stakeholders identified at the Project Kick-Off Meeting. Copies of the meeting minutes and sign-
in sheets can be found within Appendix C of this document. A virtual attendance meeting option
was offered. Finalization of project goals, review of public comment, identification of
jurisdictional capabilities and jurisdictional risk assessments were the focus of the meeting.

The Mitigation Strategy Planning Meeting was held on July 11, 2022, at the Reynolds County
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Courthouse in Centerville. The topic of the meeting was update and identification of jurisdiction-
specific mitigation actions. All members of the MPC and previously identified stakeholders were
invited to the meeting via written letter followed by email reminders. A virtual attendance
meeting option was offered. All meeting documentation—meeting minutes and sign-in sheets—
can be located within Appendix C.

The Centerville R-1 School District, the Southern Reynolds County R-ll School District, and the
Bunker R-IlIl School Districts did not meet the plan update participation requirements as
established by the MPC. While an MPC represented was named by two of the districts and
representative of those same two districts participated to a limited extent in the plan update
process, the two entities did not meet the participation requirements set forth by the MPC. The
Centerville R-I School District returned neither a completed Data Collection Questionnaire, nor a
mitigation action assessment. While the Bunker R-Ill did return a completed Data Collection
Questionnaire, it did not assess its mitigation actions. Neither district attended the Risk
Assessment or Mitigation Strategy Planning Meetings. The Southern R-Il School District
attended no planning meetings and provided no plan update information when requested. All
jurisdictions were notified in writing and via email of all meetings. Numerous written attempts
were made to collect Data Collection Questionnaires.

Members of the MPC actively participated within the planning process. These planning partners
posses the expertise to develop the plan, and their organizations have the authority to
implement the developed mitigation strategy. Per the See FEMA guide Local Mitigation
Planning Handbook March 2013 (“Handbook”), active leadership from elected officials with an
interest in improving safety and disaster resiliency ensures the planning process has visibility
and encourages stakeholder participation.

The following jurisdictions met all of the participation requirements:

Reynolds County;

City of Bunker;

City of Ceterville

City of Ellington;

Lesterville R-IV School District.

SNANENENEN

Public input was solicited via word-of-mouth, during seven regional public meetings, as well as
through a survey distributed via social media and in-person. Due to the rural nature of the
jurisdictions, their lack of resources, and the conduct of the planning effort in the midst of a
global pandemic, public participation in the planning process, though solicited, was hampered.
None of the participating jurisdictions have the resources needed to fund a full-time public
information/marketing officer. Furthermore, cellular service, as well as broadband and internet
connectivity within the planning area are either significantly limited or nonexistent.
Unfortunately, this limited the reach of the public survey.

Table 1.5 below shows the participation of each jurisdiction at the planning meetings, the
provision of responses to the Data Collection Questionnaire including the active critical facility
validation, and the assessment of mitigation actions. As stated above, meeting sign-in sheets
are located in Appendix C.
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Table 1.5. Jurisdictional Participation in Planning Process

Initial
o Coordination Kick-off Risk Mitigation| Data C_ollect_ion A§ses_s
Jurisdiction Meeting |\ ceting(s) Assess_ment Stratggy Questionnaire M|t|g_at|on
Meeting Meeting Response Actions
Reynolds County v v v v v v
City of Bunker - v v v v v
City of Centerville v - v v v v
City of Ellington v v v v v v
Centerville R-1 School District v v - - - -
Southern Reynolds R-Il School District - - - - - -
Bunker R-1lI School District - v - - v -
Lesterville R-IV School District v - v

1.4.2 The Planning Steps

Data for this plan was created through a series of public meetings held within Reynolds County.
The planning process for the 2022 Reynolds County Hazard Mitigation Plan began during the
spring of 2021, with presentations to elected officials, community members, and other interested
parties. These individuals were invited to attend planning meetings, with a special effort to invite
participants representing various business and service interests throughout Reynolds County
communities. Participants were asked to identify critical infrastructure, ranking the likelihood of
disaster occurrence, perform a risk assessment based on these factors, and determine/update
appropriate mitigation strategies for each individual disaster. This data was recorded and
assimilated into the current plan update by staff of the Ozark Foothills Regional Planning
Commission.

Background and statistical data for this plan were collected from a variety of sources, including
Data Collection Questionnaires, the United States Census Bureau, the United States Geological
Survey, the United States Army Corps of Engineers, the Missouri Department of Natural
Resources, the Missouri Department of Conservation, the Center for Agricultural, Resources
and Environmental Systems at the University of Missouri-Columbia, and the National Climatic
Data Center. The Missouri State Hazard Mitigation Plan was last updated in 2018 and provided
information regarding tornado, earthquake, and flood hazards affecting Reynolds County.

The most recent flood insurance study for Reynolds County was completed in 1988 and
resulted in a paper FIRM. At the time of the writing of this plan update a new flood mapping
effort was underway for the county, but mapping data was not yet available. Flood hazard data
from the 2006 HAZUS-MH loss run for Reynolds County was incorporated into the plan
providing updated information on vulnerable structures, shelter requirements, and loss
estimates. Other sources of information including Comprehensive Plans, Zoning Ordinances,
Building Codes, and local Storm Water Regulations were reviewed for applicability to the plan.

Development of the current plan update followed the 10-step planning process adapted from
FEMA’s Community Rating System (CRS) and Flood Mitigation Assistance programs. This 10-
step process allows the plan to meet funding eligibility requirements of the Hazard Mitigation
Grant Program, Pre-Disaster Mitigation Program, and Flood Mitigation Assistance Program, as
well as qualify for points under Activity 510 for Mitigation Plans, within the Community Rating
System. The following table shows how the CRS process aligns with the Nine Task Process
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outlined in the 2013 Local Mitigation Planning Handbook.

Table 1.6. Reynolds County Mitigation Plan Update Process
Community Rating System (CRS) Local Mitigation Planning Handbook Tasks
Planning Steps (Activity 510) (44 CFR Part 201)

Task 1: Determine the Planning Area and Resources

Step 1. Organize
Task 2: Build the Planning Team 44 CFR 201.6(c)(1)

Task 3: Create an Outreach Strategy

Step 2. Involve the public 44 GFR 201.6(b)(1)

Task 4: Review Community Capabilities

Step 3. Coordinate 44 CFR 201.6(b)(2) & (3)

Step 4. Assess the hazard Task 5: Conduct a Risk Assessment
Step 5. Assess the problem 44 CFR 201.6(c)(2)(i) 44 CFR 201.6(c)(2)(ii) & (iii)

Step 6. Set goals Task 6: Develop a Mitigation Strategy

Step 7. Review possible activities 44 CFR 201.6(c)(3)(i); 44 CFR 201.6(c)(3)(ii); and
44 CFR 201.6(c)(3)(iii)

Step 8. Draft an action plan

Step 9. Adopt the plan Task 8: Review and Adopt the Plan

Task 7: Keep the Plan Current

Step 10. Implement, evaluate, revise Task 9: Create a Safe and Resilient Community
44 CFR 201.6(c)(4)

Step 1: Organize the Planning Team
(Handbook Tasks 1, 2, and 4)

The chief officers of Reynolds County, the City of Bunker, the City of Centerville, the City of
Ellington, and the four public school districts were invited via written letter and follow-up
phone calls and email messages to the Initial Coordination Meeting held on April 26, 2021 at
the Reynolds County Courthouse in the Commission Chambers. Those in attendance are
listed upon the attendance roster found in Appendix C of this document. During the Initial
Coordination Meeting, additional potential MPC members and key stakeholders were
identified by the attendees. In addition, the plan’s purpose was outlined, a tentative plan
update schedule was set, and the general process methodology was discussed.

Two Project Kick-Off Meetings were held on May 24, 2021 and June 28, 2021, also at the
Reynolds County Courthouse. Written invitations were mailed to all persons attending the Initial
Coordination Meeting, as well as to those agencies and stakeholders identified during the Initial
Coordination Meeting. A copy of the meeting sign-in sheets are included within Appendix C of
this document. During the Project Kick-Off Meetings, those in attendance offered suggestions
of additional stakeholders who were invited to participate within the planning process. The
focus of the meeting was establishment of participation requirements, identification of hazards,
as well as introduction/distribution of the Data Collection Questionnaires and discussion of the
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critical facilities inventory. Reminders of the Project Kick-Off Meetings and the importance of
the planning effort were emailed to invitees prior to the date of the meeting.

Throughout the planning process, MPC members communicated via socially-distanced face
to-face meetings, virtual meetings, phone interviews, and email correspondence.

Table 1.7. Schedule of MPC Meetings
Meeting Topic Date
Overview of hazard mitigation provided, plan
purpose/requirement/process outline explained, jurisdictions
Initial Coordination named a representative to the MPC, future meeting
. . . o 4/26/2021
Meeting location was selected, public input solicitation was
discussed, additional MPC members and stakeholders were
identified
Hazards were reviewed and identified, previous disaster
Kick-off Meeting declarations were discussed, data collection 5/24/2021
#1 questionnaires were distributed, public feedback
methodologies and other data sources were identified.
Hazards were reviewed and identified, previous disaster
Kick-off Meeting declarations were discussed, data collection 6/28/2021
#2 questionnaires were distributed, public feedback
methodologies and other data sources were identified.
Risk Assessment 2017 plan goqls reylewed, upd.a.tfed 2022 plgn goqls
Meeti confirmed, jurisdictional capabilities determined, risk 6/13/2022
eeting . )
assessment reviewed and refined
Mitiqation Strat 2017 county plan actions reviewed, updated actions
gato ategy established, irrelevant/completed actions deleted, new 7/11/2022

Meeting

actions added, plan for maintenance of plan established

Step 2: Plan for Public Involvement 4@ (). () and (@)

(Handbook Task 3)

44 CFR Requirement 201.6(b): An open public involvement process is essential to the
development of an effective plan. In order to develop a more comprehensive approach to
reducing the effects of natural disasters, the planning process shall include: (1) An
opportunity for the public to comment on the plan during the drafting stage and prior to

plan approval.

Two Kick off meetings were held during May and June 2021 as indicated above at the Reynolds
County Courthouse in Centerville, Missouri. Attendees finalized the seemingly most effective
way to solicit and collect public input amid a global pandemic. A survey prepared by the process
facilitator was provided to the group; all agreed to share the survey with their respective




contacts. An online version of the survey was created using SurveyMonkey. The link to this
online survey was shared electronically through emails, on Facebook sites, and on local
websites. A copy of the survey and the results are included in Appendix D. Sixteen response
were received—all online responses. Two comments were received from survey and were as
follows:

o cell phone coverage, broadband coverage, emergency sirens
e Internet service and cell service

Both comments pertain to the same issue of inadequate communication infrastructure in the
planning area and were noted by the MPC. Mitigation action 1.1 was established in response to
the cited issue. The hazards ranked by respondents as most likely to occur are listed in Figure
1.1 below.

Figure 1.1  Public Perception of Likelihood of Natural Hazard Occurrence in Reynolds
County, MO

¥ UNLIKELY ¥ OCCASIONAL ¥ LIKELY ¥ HIGHLY -« TOTALY WEIGHTED

LIKELY AVERAGE

» Thunderstorm/Lightning/High 0.00% 6.25% 31.25% 62.50%
Wind/Hail o] 1 5 10 8 3.56

« Winter Weather/Snow/lce/Extreme 0.00% 6.25% 37.50% 56.25%
Cold 0 1 ] 9 8 3.50

» Flooding 0.00% 31.25% 6.25% 62.50%
0 5 1 10 18 331

w Extreme Heat 0.00% 25.00% 31.25% 43.75%
o] 4 5 7 8 319

v Tornado 0.00% 18.75% 50.00% 31.25%
0 3 ] 5 16 213

v Drought 12.50% 37.50% 25.00% 25.00%
0 6 4 4 16 2.63

« Wildfire 6.25% 43.75% 31.25% 18.75%
1 7 5 3 18 2.62

v Sinkholes 18.75% 37.50% 31.25% 12.50%
3 5 5 2 16 238

« Earthquake 25.00% 50.00% 25.00% 0.00%
4 8 4 0 16 2.00

» Dam Failure 86.67% 6.67% 6.67% 0.00%
13 T 1 Q 15 1.20

Source: Reynolds County Hazard Mitigation Planning Survey, surveymonkey.com, 2021-2022

The hazards ranked by respondents as most likely to result in damage (i.e. potential magnitude)
are listed in Figure 1.2 below.



Figure 1.2. Public Perception of Magnitude of Any One Natural Hazard in Reynolds
County, MO

¥ NEGLIGIBLE~ LIMITED~ CRITICAL~™ CATASTROPHIC~™ TOTAL~ WEIGHTED

-

AVERAGE

v Tornado 0.00% 12.50% 56.25% 31.25%
0 2 9 5 16 319

~ Flooding 0.00% 12.50% 62.50% 25.00%
0 2 10 4 I5] 313

~ Winter 0.00% 6.25% 87.50% 6.25%
Weather/Snow/lce/Extreme Cold 0 T 14 1 15 3.00

~ Fires 0.00% 37.50% 43.75% 18.75%
0 5] 7 3 16 2.81

« Thunderstorm/Lightning/High 0.00% 31.25% 56.25% 12.50%
Winds/Hail 0 5 9 2 16 2.81

w Extreme Heat 0.00% 37.50% 56.25% 6.25%
0 5] 9 1 16 2.69

« Earthquake 18.75% 25.00% 37.50% 18.75%
3 4 3 3 16 2.56

- Drought 12.50% 37.50% 37.50% 12.50%
2 5] [5) 2 16 2.50

w Sinkholes 25.00% 4375% 31.25% 0.00%
4 7 5 0 16 2.06

w Dam Failure 50.00% 25.00% 25.00% 0.00%
8 4 4 0 16 175

Source: Reynolds County Hazard Mitigation Planning Survey, surveymonkey.com, 2021-2022
Levee Failure was not analyzed as no levee exists within the planning area.

Throughout the planning process, public input was solicited in a variety of ways. A public survey
was designed and disseminated via the internet using survey monkey. The electronic survey
was advertised via direct email contact and s regional facebook page. Analysis of the survey
results indicates that the public’s perception of natural hazards—with regard to both frequency
and magnitude aligned strongly with the perceptions of MPC members.

The planning process and update status was discussed at seven public meetings held during
March 2021, June 2021, August 2021, December 2021, March 2022, June 2022, and
September 2022. The agendas of each meeting were advertised publicly. During each meeting
discussion, public input was requested and a point of contact provided.

There were no reports of damages made by the public during the planning process.
All applicable public input was incorporated into the plan either directly through the creation of
specific mitigation actions, or by quotation of the comment within this section.

The final public comment opportunity—prior to plan approval—was held during the month of
September 2022. The completed plan draft was posted on a regional website located at
www.ofrpc.org and advertised via social media and word-of-mouth. During the month of
September 2022, Reynolds County and its three incorporated cities, included information
regarding the public comment period upon their official commission/council meeting agendas.
Comments from the pubic were encouraged and could be made either by telephone, email, or in
written form to the Reynolds County Commission. A hard copy was located at the Reynolds
County Clerk’s office for review by those members of the public lacking access



computer/internet access. The deadline for the receipt of public comment was September 30,
2022.

All documentation of public input solicitations is included within Appendix D.

Step 3: Coordinate with Other Departments and Agencies and

Incorporate Existing Information®/
(Handbook Task 3)

44 CFR Requirement 201.6(b): An open public involvement process is essential to the
development of an effective plan. In order to develop a more comprehensive approach to
reducing the effects of natural disasters, the planning process shall include: (2) An
opportunity for neighboring communities, local and regional agencies involved in hazard
mitigation activities, and agencies that have the authority to regulate development, as
well as businesses, academia and other private and non-profit interests to be involved in
the planning process. (3) Review and incorporation, if appropriate, of existing plans,
studies, reports, and technical information.

During the planning process, stakeholders were provided the opportunity to be involved>®).
Stakeholders identified by the MPC represented the following types of entities:

Neighboring communities

Local and regional agencies involved in hazard mitigation activities
Businesses

Transportation

Healthcare

Academia

State Departments

Other private and non-profit interests

The persons listed within the table below were stakeholders identified by the MPC as having
goals and/or interests which may interface with hazard mitigation in the planning area. All

were invited via written letter to participate within the plan update process and were directly
asked to comment on the plan draft. A copy of the invitation and plan draft review request
letters can be found within Appendix D of this document. Stakeholders that actively participated
within the plan update process are included in the table in the “Contributors” Section of the
Executive Summary.

Table 1.8 Planning Process Stakeholders
Name Title Organization
Gary Conway, Jr. Mayor City of Bunker
Stanley Barton Mayor City of Centerville
Amy Moore City Clerk City of Ellington
Christy Roberts President Ellington Chamber of Commerce
Karen White Director Missouri Highlands Healthcare
Joseph Minks Professional Development | Centerville R-I School District




Chairperson

Lonnie Barton

School Board Member

Centerville R-I School District

Paula King

Superintendent

Southern Reynolds County R-Il School
District

Melissa Nash

Superintendent

Bunker R-Ill School District

Renee Horn

Emergency Management
Director

Reynolds County

Jeremy Myers

Superintendent

Lesterville R-IV School District

Andrew Murphy

Regional Transportation
Planner

Ozark Foothills Regional Planning
Commission

Alan Lutes Director Ozark Foothills Regional Planning
Commission
David Wyman Area Engineer Missouri Department of Transportation,

Southeast District

Frances Vermillion

Administrator

Reynolds County Health Center

Joyce Santhuff

Administrator

Reynolds County Health Center

Lisa Beardsley

Registered Nurse

Reynolds County Health Center

Natasha Chitwood

Receptionist

Reynolds County Health Center

Brian Polk Presiding Commissioner Wayne County, Missouri
Ron Keeney Presiding Commissioner Carter County, Missouri
Jim Scaggs Presiding Commissioner Iron County, Missouri

Jeff Cowen Presiding Commissioner Shannon County, Missouri

Darrell Skiles

Presiding Commissioner

Dent County

JD Jagelovicz

Administrator

Reynolds County Ambulance District

Coordination with FEMA Risk MAP Project®®

FEMA has established the Risk Mapping, Assessment and Planning (Risk MAP) program to
identify flood risk and promote informed planning and development practices that reduce the
risk of property damage due to flooding. There is a RiskMAP project currently underway in
Reynolds County. Figure 1.3 below shows locations of RiskMAP projects throughout Missouri.

Reynolds County is located in the southeastern corner of the state. Those counties indicated by

the dark aqua color (as Reynolds County) should be interpreted as a “Develop Hydraulics.”
This indicates that a RiskMAP project is underway with study currently being conducted or

refined.

The FIRM released September 30, 1988, as well as HAZUS data were used as the best
available data to inform the flood risk assessment (Section 3 of this document) for the planning
area. HAZUS software was utilized to generate the flood hazard boundary and associated

depth of flooding.
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Figure 1.3 RiskMAP Study Status Map
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Integration of Other Data, Reports, Studies, and Plans>(®)

Contact was made with the U.S. Geological Survey to obtain data needed for the flood risk
assessment—specifically the surface area of water located within the county. USGS was
unfamiliar with the measure and unable to provide the data. Data was collected from a
variety of sources (e.g. FEMA, the U.S. Census Bureau, etc.) for which no representatives
attended planning meetings.

The 2018 State of Missouri Hazard Mitigation Plan was consulted numerous times for a
variety of technical data—specifically when completing the risk assessment portion of the
plan update. Specific sources of technical data included, Reynolds County’s 1988 Flood
Insurance Rate Map (FIRM), the Missouri Department of Natural Resources, the Missouri
Department of Conservation, the National Inventory of Dams (NID), SILVIS Lab—
Department of Forest Ecology and Management within the University of Wisconsin, National



Centers for Environmental Information of the National Oceanic and Atmospheric
Administration, and the USDA Risk Management Agency’s Crop Insurance Statistics.

Relevant information from the above-listed sources was reviewed by the planner as
appropriate and included within the updated planning document. Data was either manually
entered by the planner, or “copied and pasted” from the online data source to the document.
Sources for each data insertion were cited where appropriate.

Step 4: Assess the Hazard: ldentify and Profile Hazards
(Handbook Task 5)

During the Kickoff meeting held on April 26, 2021, at the Reynolds County Courthouse,
information was presented to the MPC that identified and profiled the natural hazards to be
potentially included within the plan update. As a part of this discussion previous disaster
declarations were discussed with local input provided by members of details related to those
declarations. The hazards included in the 2018 state plan were also presented to the MPC,
along with the hazards identified in the 2017 Reynolds County Hazard Mitigation Plan.

Data Collection Questionnaires were distributed to the jurisdictional representatives during
the Project Kick-Off Meetings. The purpose and importance of the questionnaires were
discussed, as well as the intention of inserting the collected information to conduct a
jurisdiction-specific risk assessment.

During the risk assessment meeting, data provided within the Data Collection
Questionnaires was reviewed and identified for incorporation within the plan update. It was
further determined that each participating jurisdiction was required to incorporate the final
updated hazard mitigation plan into future planning documents. In addition to the
questionnaires, the MPC discussed other sources from which data could be pulled for use
in the plan update. These additional data sources included internet searches, GIS analysis,
local newspaper articles, local “historians”, and local officials from the jurisdictions. The risk
assessment found within Section 3 of this plan update provides additional detail on
conclusions drawn from the data.

Step 5: Assess the Problem: Identify Assets and Estimate Losses
(Handbook Task 5)

In an effort to identify local assets a variety of sources were used. The 2018 state plan was
reviewed along with US Census Data, GIS data, HAZUS data, and the completed Data
Collection Questionnaires completed by all participating jurisdictions. Once assets were
identified, losses were estimated utilizing information in the 2018 state plan, as well as other
available data such as dam inundation maps and prior loss history for events.

Section 2 of this plan provides area profiles and information regarding each jurisdiction’s
capabilities. This section includes information on the participating jurisdictions’ regulatory,
personnel, fiscal, and technical capabilities. The information was collected through a review
of local ordinances, staff members, and annual budgets. Completed Data Collection
Questionnaires were also consulted to complete the jurisdiction-specific capability analysis.

Section 3 of this plan includes a discussion of jurisdiction-specific vulnerabilities relative to
each hazard identified in the plan. The data used for the vulnerability estimates were taken



from the 2018 state plan as it was the best and most recent data source available.

Step 6: Set Goals
(Handbook Task 6)

No changes were made to the plan goals or priorities. The MPC reviewed the goals of the
previous (2017) plan during the Project Kick-Off Meeting and finalized the goals for the
current plan update during the risk assessment meeting held June 13, 2022. Minutes of the
meetings are included within Appendix C of this document. The identified goals are listed
within Chapter 4 and repeated below.

The goals for the updated mitigation plan were confirmed as follows:

» Implement mitigation actions that improve the protection of human life, health, and
safety from the adverse effects of disasters;

» Implement mitigation actions that improve the continuity of government and essential
services from the adverse effects of disasters;

» Implement mitigation actions that improve the protection of public and private
property from the adverse effects of disasters; and,

» Implement mitigation actions that improve the protection of community tranquility
from the adverse effects of disasters.

Step 7: Review Possible Mitigation Actions and Activities
(Handbook Task 6)

The final (mitigation strategy) planning meeting occurred on July 11, 2022, at the Reynolds
County Courthouse in Centerville. At this meeting MPC members reviewed the mitigation
strategies from the 2017 county plan and proposed new and updated strategies. Each
jurisdiction was required to identify at least one mitigation action. Members were asked to
consider actions that substantially addressed long-term risks identified within the risk
assessment in Section 3 of the updated plan.

During the final planning meeting, each jurisdiction representative reported upon progress made
by their jurisdiction upon the previously proposed mitigation actions. MPC members analyzed
each action, the progress (of lack thereof) made since 2017, and either, continued, deleted or
modified the action for the 2022 plan update. It was determined by representatives of the City
of Ellington that residential flood risk had been significantly mitigated in the past decade;
consequently, the city’s mitigation action relative to flood acquisition and demolition projects was
removed.

The FEMA publication Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards
(January 2013) that was used as a reference in the development of action projects. Participants
were encouraged to focus on long-term mitigation solutions and consideration was given to the
potential cost of each project in relation to the anticipated future cost savings. The MPC used a
modified STAPLEE method to prioritize the mitigation actions included within Section 4 of this
plan update. The STAPLEE worksheet used for the analysis is included within this section.
The completed worksheets are available for review within Appendix E.

Step 8: Draft an Action Plan
(Handbook Task 6)



The action worksheets, including the plan for implementation, submitted by each jurisdiction for
the updated Mitigation Strategy are included in Chapter 4.

Step 9: Adopt the Plan
(Handbook Task 8)

Adoption by all participating jurisdictions is anticipated during September & October of 2022—
prior to FEMA’s final approval of this plan. Once the adoption resolutions are executed,
documentation will be submitted and included within Appendix F.

Step 10: Implement, Evaluate, and Revise the Plan
(Handbook Tasks 7 & 9)

At the mitigation strategy meeting held on July 11, 2022, the MPC developed and agreed upon
an overall strategy for plan implementation and plan maintenance. Section 5 provides
additional information on plan maintenance and monitoring as determined by the MPC for five
years following plan approval.
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2.1 REYNOLDS COUNTY PLANNING AREA PROFILE

Figure 2.1. Map of Reynolds County
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Henry Fry, who is said to have come from Kentucky as the county’s first pioneer, settled on the Middle
Fork of the Black River in what is now Reynolds County during 1812. Pioneer families from the hills
of Kentucky and Tennessee began to slowly and steadily move to the region. The county was officially
organized in 1845.

Over the past century, Reynolds County has witnessed a fluctuating population. The county’s highest
population count was in 1920--10,106 residents. Over the following forty years, the population
decreased by 51% to 5,161 in 1960. Since the 1960 census, Reynolds County has shown a decrease
in population only once which was a 7.8% decrease reported in the 1990 Census. The 2000 Census
reported a slight growth of 28 persons or 0.4% and another slight increase was seen in the recent
release of the 2010 Census with an increase of 7 persons or 0.01% increase to 6,696 county
residents. The county’s population as reported by the American Community Survey (ACS) Five-Year
Estimates was 6,096 in 2020—a decline of 600 persons or 9% from the 2010 U.S. Census full count
of 6,696. In reviewing this census data, Reynolds County falls behind both the State of Missouri and
the country in regards to population growth. Per the same source, from 2000 through 2020, the State
of Missouri’s population grew by 542,217 persons, or 9.7%, and growth for the United States was
46,817,617 persons, or 16.6%. While the number of people in the state and country grew, Reynolds
County’s population declined.

Reynolds County is also a county with a very-low median household income (MHI), as compared to
the State of Missouri and the United States. The 2016-2020 ACS Five-Year Estimates reports that the
MHI for Reynolds County is $39,552, up 52.9% from $25,867 in 2000 per the Decennial Census. The
ACS also reports that the MHI in Missouri increased 51.0% from 2000 through 2020, from $37,934 to
$57,290, respectively. The United States MHI grew 54.8% during the same time from $41,994 to
$64,994. MHI in the planning area grew at a similar, though lower, percentage rate than either the
state or national MHI. As of 2020, Reynolds County residents existed on 69.0% of the average
household income amount of their fellow Missourians and 60.9% of their fellow Americans. As can be
seen in examining the MHI of local residents the county is one of extreme poverty with few

opportunities for financial gain.

Housing values reflect even more wealth disparities between the planning area and rest of the state
and nation. Per the 2000 Decennial Census, Reynolds County’s median housing value was
$52,100, but increased to $96,000 per the 2016-2020 ACS. For the same time periods, the State of
Missouri and the United States reported $86,900/$163,600 and $111,800/$229,800, respectively.
The increases in median housing value from 2000 to 2020 amounted to 84.3% for Reynolds County,
88.3% for Missouri, and 105.6% for the United States. As with the state and nation, the greatest
percentage of homes in Reynolds County were built during the 1970’s.

2.1.1 Geography, Geology and Topography

Reynolds County, Missouri is located in southeastern Missouri in the Ozark Foothills region. (Figure
2.1) The planning area is bordered by Wayne and Iron Counties to the east, Carter County to the
south, Shannon and Dent Counties to the west, and Dent and Iron Counties to the north. Reynolds
County encompasses just over 814 square miles, or approximately 519,040 acres. According to the
U.S. Census of Agriculture, Reynolds County has approximately 12,808 acres of harvested cropland
of its 37,312 total acres of cropland. In 2002, there were 117,793 acres of land designated as farms.

As a rural county with no planning and zoning ordinances, single family residences and mobile
homes are sprawled throughout the county, many tucked away in the dense forested areas and
accessible by county-maintained gravel roads. There are only three incorporated cities within the
county boundaries. The City of Centerville is the county seat with a population of 186 persons, per
the 2020 ACS Five-Year Estimates. The City of Bunker with a population of 264, and the City of
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Ellington with a population of 1,380 persons complete the incorporated municipalities within the rural
planning area. There are also other, smaller, unincorporated communities within the county including
Black, Lesterville, Garwood, and Reynolds.

The majority of Reynolds County has a topographical classification of highly dissected plateaus. The
Reynolds County’s geology includes Ordovician-Age Bedrock and Cambrian-Age Bedrock.

Reynolds County has one river—the Black River—that crosses the county from the north and
flows into Clearwater Lake in the county’s southeastern corner. Additionally, there are numerous
creeks and streams that dissect the county. There are approximately seven square miles of water
surface area located within the county’s jurisdictional boundaries—2.5 square miles of that total is
Clearwater Lake in the southeastern corner of the county adjacent to Wayne County.

According to the United States Environmental Protection Agency, there are three watersheds that
span Reynolds County, the Meramec, the Upper Black, and the Current River Watersheds. A map
of the watersheds is shown below in Figure 2.2

Figure 2.2, Reynolds County, Missouri Watershed Map
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2.1.2 Climate

According to the National Weather Service (NWS) the average annual precipitation within the planning
area is 49.65 inches, higher than the United States average of 37 inches. It is reported that of these
49.65 inches of precipitation, ten inches of that is snowfall annually. The average U.S. city gets twenty-
five inches of snow per year. The number of days per year with any measurable precipitation is ninety-
seven.

On average annually, there are 216 sunny days in Reynolds County. The month with the highest
average temperature is July with an average high of 92 degrees. The month with the lowest average
temperature is January with an average low of 34 degrees. The High Plains Regional Climate Center
provides monthly climate averages based on data collected from 1981-2010. According to this data
the maximum average monthly temperature in Reynolds County occurs in July at 90.51 degrees with
the minimum average monthly temperature occurring in January at 22.26 degrees. The month that
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averages the highest precipitation is November with 4.97 inches and the month
precipitation average is August with 3.17 inches.

2.1.3 Population/Demographics

with the lowest

Table 2.1. Reynolds County Population 2000-2020 by Jurisdiction
2016-2020 ACS
T 2000 - - # Change % Change

Jurisdiction Population 2010 Population 5-Ye|aErs zz‘pali(leatlon (2010-2020) (2010-2020)
Unincorporated 5,085 5111 4,266 -845 -16.5
City of Bunker * 414 407 264 -143 -35.1
City of Centerville 176 191 186 -5 -2.6%
City of Ellington 1,014 987 1,380 +393 +39.8%
Reynolds County 6,689 6,696 6,096 -600 -8.9%

Source: U.S. Bureau of the Census, Decennial Census, 5-Year American Community Survey 2020
*population includes the portions of these cities in adjacent counties

In reviewing population data provided by the US Census Bureau, vulnerable populations can also
be identified. The first vulnerable populations to consider are those persons under the age of 5
years old. Per the ACS, there were estimated to be 269 children under the age of five residing in
Reynolds County as of 2020. This number represents 4.3% of the total population of the county, a
rate that is lower than the percentage of children under five in the State of Missouri (6.1%), and in
the United States (6.0%).

Other vulnerable populations to consider are those residents over the age of sixty-five. In Reynolds
County there are an estimated 1,465 persons over 65, or 23.4% of the county’s population. This
number of seniors residing in the county relative to the total county population is higher than the
rates reported for the State of Missouri (16.9%) and the United States (16.0%). When considering
hazard mitigation planning, measures should be considered to deal with these vulnerable
populations and their safety.

As of 2020, the ACS reports that there are 2,580 households in Reynolds County, with an average
household size of 2.35 persons. The average household size for Missouri is similar, being reported
as 2.44 persons per household, while the average household size for the United States is slightly
higher being reported as 2.6 persons per household.

The median age of residents of Reynolds County is 46.3, compared to Missouri at 38.7, and the
United States being reported at 38.2 years of age. The largest percentage differences in population
between Reynolds County and residents elsewhere is that 28.0% of all Reynolds County residents
are over the age of 62, a much higher rate for persons over 62 than either the State of Missouri
(20.7%) or the United States (19.6%).

The University of South Carolina developed an index to evaluate and rank the ability to respond
to, cope with, recover from, and adapt to disasters. The index synthesizes twenty-nine
socioeconomic variables which research literature suggests contribute to reduction in a
community’s ability to prepare for, respond to, and recover from hazards. SoVI ® data sources
include primarily those from the United States Census Bureau. Resulting from the evaluation, a
low number means that the county is more resilient to hazard events, while a high number means
that the county is less resilient.

The SoVI Score for Reynolds County is reported as 3.069999933, which ranks the county in the
90" percentile nationally. The score also places Reynolds County as one of the most vulnerable
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counties in the state. As can be seen from this score, Reynolds County is a vulnerable county as
it relates to preparing, responding and recovering from hazards.

In the table below (Table 2.2), further demographic data is provided to present a better picture of
the local population in comparison the State of Missouri and the United States as a whole. As can
be seen from this data, the residents are poorer and less educated than residents across the state
and the nation.

Table 2.2. Unemployment, Poverty, Education, and Language Percentage Demographics,
Reynolds County, Missouri
Percent of Percentade Percentage of | Percentage of
. Percent of Families g Population | population with
Jurisdiction U@l i Population Below the Ll (Bachelor’'s |spoken language
Labor Force U P (High School P guag
nemployed Poverty raduate) degree or other than
Level g higher) English
Reynolds County 2,752 4.1 18.0 60.0 0.7 0.9
City of Bunker 109 21 235 16.7 0.0 1.2
City of Centerville 69 5.6 24.0 55.6 0.0 1.6
City of Ellington 645 10.7 28.0 50.0 3.3 0.0
Missouri 3,090,253 2.8 12.8 32.5 11.0 6.3
United States 165,902,838 3.4 13.0 32.1 11.8 21.5

Source: U.S. Census, 2020 American Community Survey, 5-year Estimates

2.1.4 History

Reynolds County is located in the south central part of Missouri within the foothills of the Ozark
Mountains. The City of Centerville serves as the county seat and is located near the geographic
center of the county. Reynolds County is bordered by Dent and Shannon Counties to the west,
Iron County to the north and east, Wayne County to the southeast, and Carter County to the

south.

In 1812 Henry Fry, who is said to have come from Kentucky as the first pioneer, settled on the
Middle Fork of the Black River area in what is now Reynolds County. Pioneer families from the
hills of Kentucky and Tennessee began to slowly and steadily move to the region.

Reynolds County was officially organized on February 25, 1845. It is still an area of rugged beauty
near the geologic center of the Ozark Highland. Reynolds County was formerly part of Reynolds
County which was formed in 1831 and part of Wayne County which was formed in 1818. It was
also previously part of Washington County and part of Ste. Genevieve County.

The Reynolds County Courthouse has burned twice. The first time was in December 1863 when
the Confederate army burned it. A new courthouse was built in the fall of 1867 on the same
foundation as the previous one. This courthouse burned in late November 1871. Both times all
records were destroyed. Temporary quarters again burned May 27, 1872, while a new "fireproof”
courthouse was being built.

Per the 2021-2022 Official Manual of the State of Missouri issued by the Missouri Secretary of
State, Reynolds County is home to three incorporated cities—all of which are categorized as
fourth class cities. The City of Bunker was incorporated in 1908 and is located both in Reynolds

and Dent Counties. Centerville—the county seat—was incorporated in 1976 and is located in the
north central portion of the county along Missouri Highway 21. The City of Ellington, incorporated
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in 1911, is now the county’s population and economic center. All three of the cities, as fourth-class
cities in the State of Missouri, are governed by a mayor and board of aldermen.

Four school districts are located within the planning area. The Centerville R-I School District
services the north central portion of the county and provides schooling from kindergarten through
eighth grade. Southern Reynolds County R-Il, headquartered in Ellington, offers pre-kindergarten
through twelfth grade and services the southern portion of the county. Bunker R-Ill services the
northwestern portion of the planning area and provides kindergarten through twelfth grade. And,
finally, the Lesterville R-IV School District services the northeastern portion of the county and
provides pre-kindergarten to twelfth grade. Of the four districts, only the Centerville R-1 School
District services only those students residing in Reynolds County. The remaining three districts’
service areas includes portions of neighboring counties.

2.1.5 Occupations

Table 2.3. Occupation Statistics, Reynolds County, Missouri
Management, Natural Production,
Business Sales and FEEINTE, Transportation
. i Service . Construction, .
Place Science, and g Office and Material
Occupations : and ;
Arts Occupations Moving

Maintenance

Occupations CEEpEL

Occupations

Reynolds County 26.2% 18.5% 13.3% 18.9% 22.7%
City of Bunker 6.7% 33.7% 8.7% 15.4% 35.6%
City of Centerville 33.3% 13.3% 26.7% 15% 1.7%
City of Ellington 16.4% 30.5% 10.3% 9.8% 33.1%

Source: U.S. Census, 2020 American Community Survey, 5-year Estimates.

2.1.6 Agriculture

Reynolds County is made up of 808 square miles of land. As of 2020, the ACS estimated that
6,096 people residing in the county. Per the Missouri Secretary of State, Reynolds County had an
assessed land value of $174,709,419 as of 2021.

Per the USDA Census of Agriculture found at
https://www.nass.usda.gov/Publications/AgCensus/2017, there were 341 farms in Reynolds
County in 2017, down 6% from 2012 (363 farms). The average farm size within the planning area,
in 2017, was 254 acres—also down from 268 acres in 2012. Iron and Shannon Counties share
the largest proportion of jurisdictional boundaries with Reynolds County. The percentage of land
in farms within the county was 16.7% in 2017, compared to 18.5% in Iron County, 20.2% in
Shannon County, and 63.1% in Missouri. Average farm sizes in neighboring Iron and Shannon
Counties in 2017, were 242 and 298 acres, respectively. The average value of a farm in
Reynolds County in 2017 was $406,440—lower than neighboring counties and the state. Average
farm values in these areas were as follows: Iron County: $499,202; Shannon County: $585,434;
Missouri: $986,481.

The USDA categorizes farmland by type using the categories of croplands, woodlands, and
pastureland. As of 2017, of all farmland within the planning area, 15.3%, or 13,224 acres, were
considered cropland, 53.4%, or 46,240 acres, were considered woodlands, and 37.5%, or 32,500
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acres were considered pastureland. Even though the USDA reported 9,553 of cropland were
harvested in 2017, the value of crops sold within the county in 2017 was reported as $0 with total
gross farm income countywide (across all farm types) reported at $242,000.

As of 2017, cattle in the county numbered 8,360, 4,366 of which were reported as sold, while
chickens numbered 1,354, none of which were reported as sold. All other livestock quantities
within the planning area were negligible. Livestock sales comprise the majority, if not all, of the
gross profit from farmland in the county.

As of 2017, 55 farms in Reynolds County reported having workers with a total of 105 workers
across all farms reporting such. Numbers were very similar in neighboring counties with 87 total
workers in Iron County and 100 total workers in Shannon County. Using both 2017 ACS 5-Year
Estimates and 2017 USDA data, the percentage farm-related jobs comprising the total workforce
in each county was minimal with Reynolds County showing 2.0%, Iron County showing 1.0%
and Shannon County showing 1.5%.

2.1.7 FEMA Hazard Mitigation Assistance (HMA) Grants in Planning Area

According to the Federal Emergency Management Agency, there have been four Hazard
Mitigation Grant Awards made to jurisdictions within Reynolds County from 1993-2021. Three of
those projects were residential acquisition and demolition projects within the City of Ellington and
the fourth was the construction of a safe room on the campus of Southern Reynolds County R-
School District. The total dollar amount of these four projects was $4,955,957. The table below
provides information for each of the projects.

Table 2.4. FEMA HMA Grants in County from 1993-2021
Disaster . Date .
Declaration Project Type Sub-Grantee Approved Project Total
1403 Acquisition/Demo City of Ellington 1/7/2015 $1,025,891
1412 Acquisition/Demo City of Ellington 12/4/2008 $1,063,958
1676 Acquisition/Demo City of Ellington 8/7/2013 51,164,108
N/A Safe Room Southern Reynolds R-II 9/7/2012 $1,702,000
Total $4,955,957

Source: Federal Emergency Management Agency, 2021

2.1.8 FEMA Public Assistance (PA) Grants in Planning Area

According to the Federal Emergency Management Agency, there have been 460 Public Assistance
Project Awards made to jurisdictions within Reynolds County from 1993-2021. The majority of those
projects were deemed “small” and funded repairs to roads and bridges damaged by floodwaters within
the unincorporated portion of the county. The total public assistance amount of these 460 projects

was $19,370,456.50. The table below provides information for each of the projects.

Table 2.5. FEMA PA Grants in County from 1993-2021
Disaster - . - . .
Declaration Project Type Project Size Applicant Project Total
1412 Roads and Bridges Small Reynolds County $19,982.44
1412 Roads and Bridges Small Reynolds County $25,088.20
1412 Roads and Bridges Small Reynolds County $33,515.88
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1412 Roads and Bridges Large Reynolds County $81,458.10
1412 Roads and Bridges Small Reynolds County $27,330.30
1412 Roads and Bridges Small Reynolds County $20,074.44
1412 Roads and Bridges Small Reynolds County $22,310.00
1412 Roads and Bridges Small Reynolds County $22,760.00
1412 Roads and Bridges Small Reynolds County $17,295.00
1412 Roads and Bridges Small Reynolds County $51,737.00
1412 Roads and Bridges Small Reynolds County $9,459.00

1412 Roads and Bridges Small Reynolds County $16,711.00
1412 Roads and Bridges Small Reynolds County $27,436.34
1412 Roads and Bridges Small Reynolds County $12,169.00
1412 Roads and Bridges Small Reynolds County $27,854.08
1412 Protective Measures Small Reynolds County $28,751.00
1412 Roads and Bridges Large Reynolds County $112,882.51
1412 Roads and Bridges Small Reynolds County $41,580.00
1412 Roads and Bridges Small Reynolds County $50,974.98
1412 Roads and Bridges Small City of Ellington $10,885.00
1412 Protective Measures Small City of Ellington $1,287.78

1412 Roads and Bridges Small City of Ellington $14,486.33
1412 Protective Measures Small City of Ellington $1,820.50

1412 Debris Removal Small City of Ellington $9,324.72

1412 Roads and Bridges Small City of Ellington $22,502.50
1412 Roads and Bridges Large Reynolds County $75,660.33
1412 Roads and Bridges Small Reynolds County $26,205.70
1412 Roads and Bridges Small Reynolds County $26,919.40
1412 Roads and Bridges Small Reynolds County $9,629.80

1412 Public Utilities Small City of Centerville $1,430.50

1412 Roads and Bridges Small Reynolds County $48,136.20
1412 Roads and Bridges Small Reynolds County $16,002.90
1412 Roads and Bridges Small Reynolds County $15,870.00
1412 Roads and Bridges Small Reynolds County $23,256.78
1412 Roads and Bridges Small Reynolds County $20,048.18
1412 Roads and Bridges Small Reynolds County $29,352.40
1412 Roads and Bridges Small Reynolds County $51,151.00
1412 Roads and Bridges Small Reynolds County $29,783.40
1412 Roads and Bridges Small Reynolds County $28,647.00
1412 Roads and Bridges Small Reynolds County $40,054.66
1412 Roads and Bridges Small Reynolds County $23,604.00
1412 Roads and Bridges Small Reynolds County $20,548.42
1412 Roads and Bridges Small Reynolds County $10,492.00
1412 Roads and Bridges Small Reynolds County $32,00460

1412 Roads and Bridges Small Reynolds County $4,036.00

1412 Roads and Bridges Small Reynolds County $31,227.44
1412 Roads and Bridges Small Reynolds County $51,161.34
1412 Roads and Bridges Small Reynolds County $15,896.46
1412 Roads and Bridges Small Reynolds County $16,252.40
1412 Roads and Bridges Small Reynolds County $15,615.20
1412 Roads and Bridges Small Reynolds County $18,067.30
1412 Roads and Bridges Large Reynolds County $63,923.10
1412 Roads and Bridges Small Reynolds County $15,452.46
1412 Roads and Bridges Large Reynolds County $49,430.22
1412 Roads and Bridges Small Reynolds County $18,152.80
1412 Roads and Bridges Large Reynolds County $78,651.25
1412 Roads and Bridges Large Reynolds County $59,872.00
1412 Roads and Bridges Small Reynolds County $24,507.20
1412 Roads and Bridges Large Reynolds County $132,799.12
1412 Roads and Bridges Small Reynolds County $46,505.20
1412 Roads and Bridges Small Reynolds County $12,688.84
1412 Roads and Bridges Small Reynolds County $21,416.96
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1748 Protective Measures Small Reynolds County $44,168.24
1748 Debris Removal Small Reynolds County $2,730.36
1749 Public Buildings Small City of Centerville $4,979.39
1749 Roads and Bridges Small Reynolds County $11,810.29
1749 Roads and Bridges Large Reynolds County $87,801.00
1749 Roads and Bridges Large Reynolds County $94,090.00
1749 Public Utilities Small City of Centerville $4,136.59
1749 Public Buildings Small City of Ellington $1,000.00
1749 Public Utilities Small City of Centerville $2,644.40
1749 Roads and Bridges Large Reynolds County $95,519.00
1749 Public Utilities Small City of Ellington $1,826.66
1749 Protective Measures Small City of Ellington $5,008.90
1749 Roads and Bridges Small Reynolds County $18,203.22
1749 Roads and Bridges Small Reynolds County $7,742.73
1749 Roads and Bridges Small Reynolds County $40,859.43
1749 Roads and Bridges Small Reynolds County $8,070.24
1749 Roads and Bridges Small City of Ellington $1,084.42
1749 Debris Removal Small City of Ellington $12,876.32
1749 Roads and Bridges Small City of Centerville $9,145.49
1749 Roads and Bridges Small Reynolds County S4,523.74
1749 Roads and Bridges Small Reynolds County $10,944.75
1749 Roads and Bridges Small Reynolds County $10,252.09
1749 Roads and Bridges Small Reynolds County $15,064.06
1749 Roads and Bridges Large Reynolds County $101,495.78
1749 Roads and Bridges Small Reynolds County $25,989.53
1749 Roads and Bridges Small Reynolds County S5,308.83
1749 Roads and Bridges Small Reynolds County $6,993.31
1749 Roads and Bridges Small Reynolds County $6,727.72
1749 Roads and Bridges Small Reynolds County $4,690.30
1749 Roads and Bridges Small Reynolds County $13,488.37
1749 Roads and Bridges Small Reynolds County $1,540.46
1749 Roads and Bridges Small Reynolds County $11,089.11
1749 Roads and Bridges Small Reynolds County $8,468.29
1749 Roads and Bridges Small Reynolds County $15,727.93
1749 Roads and Bridges Small Reynolds County $5,000.17
1749 Roads and Bridges Small Reynolds County $6,937.48
1749 Roads and Bridges Small Reynolds County $7,028.28
1749 Roads and Bridges Small Reynolds County $23,970.58
1749 Roads and Bridges Small Reynolds County $1,701.00
1749 Roads and Bridges Small Reynolds County $9,306.16
1749 Roads and Bridges Small Reynolds County $17,531.58
1749 Roads and Bridges Small Reynolds County $7,326.67
1749 Roads and Bridges Small Reynolds County $17,609.95
1749 Roads and Bridges Small Reynolds County $9,794.43
1749 Roads and Bridges Small Reynolds County $38,214.63
1749 Roads and Bridges Small Reynolds County $11,873.75
1749 Roads and Bridges Small Reynolds County $8,172.58
1749 Roads and Bridges Small Reynolds County $9,956.94
1749 Roads and Bridges Small Reynolds County $12,650.82
1749 Roads and Bridges Small Reynolds County $12,415.07
1749 Roads and Bridges Small Reynolds County $49,211.33
1749 Roads and Bridges Small Reynolds County $10,309.67
1749 Roads and Bridges Small Reynolds County $2,226.17
1749 Roads and Bridges Small Reynolds County $9,276.98
1749 Roads and Bridges Small Reynolds County $15,981.95
1749 Roads and Bridges Small Reynolds County $10,885.96
1749 Roads and Bridges Small Reynolds County $13,503.53
1749 Debris Removal Small City of Centerville $11,643.67
1749 Roads and Bridges Small Reynolds County $2,228.63
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1749 Public Utilities Small City of Ellington $2,516.27
1749 Roads and Bridges Small Reynolds County $3,920.46
1749 Debris Removal Small City of Ellington $3,756.22
1749 Public Buildings Small City of Centerville $2,654.71
1749 Roads and Bridges Small Reynolds County $8,893.22
1749 Roads and Bridges Small Reynolds County $29,415.03
1749 Public Utilities Small City of Ellington $1,946.50
1749 Roads and Bridges Small City of Ellington $10,822.13
1749 Roads and Bridges Small City of Centerville $3,897.95
1749 Roads and Bridges Small City of Centerville $6,712.00
1749 Roads and Bridges Small Reynolds County $8,346.14
1749 Roads and Bridges Small Reynolds County $2,298.42
1749 Roads and Bridges Small Reynolds County $39,064.05
1749 Roads and Bridges Small Reynolds County $23,497.78
1749 Roads and Bridges Small Reynolds County $10,852.51
1749 Roads and Bridges Small Reynolds County $8,345.27
1749 Roads and Bridges Small Reynolds County S5,547.43
1749 Roads and Bridges Small City of Ellington $28,108.00
1749 Roads and Bridges Small City of Ellington $2,940.83
1749 Roads and Bridges Small Reynolds County $16,657.44
1749 Roads and Bridges Small Reynolds County $10,761.65
1749 Roads and Bridges Small Reynolds County $50,523.94
1749 Roads and Bridges Small Reynolds County $53,376.85
1749 Roads and Bridges Small Reynolds County $16,633.02
1749 Roads and Bridges Small Reynolds County $46,955.65
1749 Roads and Bridges Small Reynolds County 556,824.19
1749 Roads and Bridges Small Reynolds County $47,407.11
1749 Roads and Bridges Small Reynolds County $33,056.87
1749 Roads and Bridges Small Reynolds County $40,246.91
1749 Roads and Bridges Small City of Centerville $9,005.49
1749 Roads and Bridges Small Reynolds County $3,186.45
1749 Roads and Bridges Small Reynolds County $2,912.92
1822 Protective Measures Small City of Ellington $13,731.49
1822 Debris Removal Small City of Ellington $1,648.00
1822 Public Buildings Small Reynolds County $500.00
1822 Protective Measures Small Reynolds County $23,505.99
1822 Protective Measures Small Reynolds County $28,656.53
1847 Debris Removal Small City of Centerville $2,038.50
1847 Public Utilities Small City of Centerville $9,500.00
1847 Debris Removal Large City of Ellington $47,068.64
1847 Recreational or Other Small City of Ellington $1,000.00
1847 Protective Measures Small Reynolds County $17,664.50
1847 Debris Removal Small City of Ellington $2,964.60
1847 Protective Measures Small Reynolds County $17,610.03
1847 Protective Measures Large Reynolds County $77,505.77
1847 Debris Removal Small City of Ellington $3,614.15
1847 Debris Removal Large Reynolds County $303,792.31
1847 Protective Measures Small City of Ellington $2,049.60
1980 Protective Measures Small Reynolds County $1,195.72
1980 Roads and Bridges Small Reynolds County 545,908.95
1980 Roads and Bridges Small Reynolds County $30,988.31
1980 Roads and Bridges Small Reynolds County $45,091.33
1980 Roads and Bridges Small Reynolds County $16,666.74
1980 Roads and Bridges Small Reynolds County $3,246.28
1980 Debris Removal Small Reynolds County $4,200.39
1980 Roads and Bridges Small Reynolds County $28,268.60
1980 Protective Measures Small Reynolds County S5,844.72
1980 Roads and Bridges Small Reynolds County $63,749.53
1980 Roads and Bridges Small Reynolds County $47,156.40
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1980 Roads and Bridges Small Reynolds County $7,545.79

1980 Roads and Bridges Small Reynolds County $19,156.28
1980 Roads and Bridges Small Reynolds County $27,738.50
1980 Roads and Bridges Small Reynolds County $42,925.32
1980 Roads and Bridges Small Reynolds County $37,474.47
1980 Roads and Bridges Small Reynolds County $3,635.56

1980 Roads and Bridges Small Reynolds County $54,445.85
1980 Roads and Bridges Small Reynolds County $36,552.05
1980 Roads and Bridges Small Reynolds County $37,491.22
1980 Roads and Bridges Small Reynolds County $4,443,51

1980 Roads and Bridges Small Reynolds County $36,246.31
1980 Roads and Bridges Small Reynolds County $47,922.19
1980 Roads and Bridges Small Reynolds County $21,930.61
1980 Roads and Bridges Small Reynolds County $20,301.43
1980 Roads and Bridges Small Reynolds County $21,291.01
1980 Roads and Bridges Large Reynolds County $39,843.23
1980 Roads and Bridges Small Reynolds County $14,289.91
1980 Roads and Bridges Small Reynolds County $61,895.97
1980 Roads and Bridges Small Reynolds County $53,101.32
1980 Roads and Bridges Small Reynolds County 557,802.47
1980 Roads and Bridges Small Reynolds County $44,121.97
1980 Roads and Bridges Small Reynolds County $25,763.33
1980 Roads and Bridges Small Reynolds County $32,530.62
1980 Roads and Bridges Small Reynolds County $3,373.22

1980 Roads and Bridges Small Reynolds County $47,853.54
4250 Roads and Bridges Small Reynolds County $55,053.49
4250 Roads and Bridges Small Reynolds County $89,434.04
4250 Roads and Bridges Small Reynolds County $114,213.13
4250 Roads and Bridges Small Reynolds County $57,150.84
4250 Roads and Bridges Small Reynolds County $33,334.28
4250 Roads and Bridges Small Reynolds County $92,255.27
4250 Roads and Bridges Small Reynolds County $75,905.65
4250 Roads and Bridges Small Reynolds County $59,135.95
4317 Protective Measures Small City of Ellington $14,562.74
4317 Public Utilities Small City of Ellington S5,774.71

4317 Roads and Bridges Large City of Ellington $149,790.64
4317 Roads and Bridges Large Reynolds County $143,464.80
4317 Roads and Bridges Small Reynolds County $9,854.77

4317 Protective Measures Small Reynolds County $17,429.73
4317 Recreational or Other Small City of Ellington S3,754.72

4317 Roads and Bridges Large Reynolds County $653,915.99
4317 Roads and Bridges Small Reynolds County $46,132.61
4317 Roads and Bridges Large Reynolds County $213,136.04
4317 Debris Removal Small Reynolds County $74,663.45
4317 Debris Removal Small City of Ellington S5,017.46

4317 Roads and Bridges Small Reynolds County $79,752.46
4317 Debris Removal Small City of Ellington S4,473.46

4317 Debris Removal Small City of Ellington $4,346.50

4317 Protective Measures Small Reynolds County $36,704.70
4317 Roads and Bridges Large Reynolds County $890,929.36
1412 Roads and Bridges Small Reynolds County $19,982.44
1412 Roads and Bridges Small Reynolds County $25,088.20
1412 Roads and Bridges Small Reynolds County $33,515.88
1412 Roads and Bridges Large Reynolds County $81,458.10
1412 Roads and Bridges Small Reynolds County $27,330.30
1412 Roads and Bridges Small Reynolds County $20,074.44
1412 Roads and Bridges Small Reynolds County $22,310.00
1412 Roads and Bridges Small Reynolds County $22,760.00
1412 Roads and Bridges Small Reynolds County $17,295.00
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1412 Roads and Bridges Small Reynolds County $51,737.00
1412 Roads and Bridges Small Reynolds County $9,459.00

1412 Roads and Bridges Small Reynolds County $16,711.00
1412 Roads and Bridges Small Reynolds County $27,436.34
1412 Roads and Bridges Small Reynolds County $12,169.00
1412 Roads and Bridges Small Reynolds County $27,854.08
1412 Protective Measures Small Reynolds County $28,751.00
1412 Roads and Bridges Large Reynolds County $112,882.51
1412 Roads and Bridges Small Reynolds County $41,580.00
1412 Roads and Bridges Small Reynolds County $50,974.98
1412 Roads and Bridges Small City of Ellington $10,885.00
1412 Protective Measures Small City of Ellington $1,287.78

1412 Roads and Bridges Small City of Ellington 514,486.33
1412 Protective Measures Small City of Ellington $1,820.50

1412 Debris Removal Small City of Ellington $9,324.72

1412 Roads and Bridges Small City of Ellington $22,502.50
1412 Roads and Bridges Large Reynolds County $75,660.33
1412 Roads and Bridges Small Reynolds County $26,205.70
1412 Roads and Bridges Small Reynolds County $26,919.40
1412 Roads and Bridges Small Reynolds County $9,629.80

1412 Public Utilities Small City of Centerville $1,430.50

1412 Roads and Bridges Small Reynolds County $48,136.20
1412 Roads and Bridges Small Reynolds County $16,002.90
1412 Roads and Bridges Small Reynolds County $15,870.00
1412 Roads and Bridges Small Reynolds County $23,256.78
1412 Roads and Bridges Small Reynolds County $20,048.18
1412 Roads and Bridges Small Reynolds County $29,352.40
1412 Roads and Bridges Small Reynolds County $51,151.00
1412 Roads and Bridges Small Reynolds County $29,783.40
1412 Roads and Bridges Small Reynolds County $28,647.00
1412 Roads and Bridges Small Reynolds County $40,054.66
1412 Roads and Bridges Small Reynolds County $23,604.00
1412 Roads and Bridges Small Reynolds County $20,548.42
1412 Roads and Bridges Small Reynolds County $10,492.00
1412 Roads and Bridges Small Reynolds County $32,004.60
1412 Roads and Bridges Small Reynolds County $4,036.00

1412 Roads and Bridges Small Reynolds County $31,227.44
1412 Roads and Bridges Small Reynolds County $51,161.34
1412 Roads and Bridges Small Reynolds County $15,896.46
1412 Roads and Bridges Small Reynolds County $16,252.40
1412 Roads and Bridges Small Reynolds County $15,615.20
1412 Roads and Bridges Small Reynolds County $18,067.30
1412 Roads and Bridges Large Reynolds County $63,923.10
1412 Roads and Bridges Small Reynolds County $15,452.46
1412 Roads and Bridges Large Reynolds County $49,430.22
1412 Roads and Bridges Small Reynolds County $18,152.80
1412 Roads and Bridges Large Reynolds County 578,651.25
1412 Roads and Bridges Large Reynolds County $59,872.00
1412 Roads and Bridges Small Reynolds County $24,507.20
1412 Roads and Bridges Large Reynolds County $132,799.12
1412 Roads and Bridges Small Reynolds County $46,505.20
1412 Roads and Bridges Small Reynolds County $12,688.84
1412 Roads and Bridges Small Reynolds County $21,416.96
1748 Protective Measures Small Reynolds County 544,168.24
1748 Debris Removal Small Reynolds County $2,730.36

1749 Public Buildings Small City of Centerville $4,979.39

1749 Roads and Bridges Small Reynolds County $11,810.29
1749 Roads and Bridges Large Reynolds County $87,801.00
1749 Roads and Bridges Large Reynolds County $94,090.00
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1749 Public Utilities Small City of Centerville $4,136.59
1749 Public Buildings Small City of Ellington $1,000.00
1749 Public Utilities Small City of Centerville $2,644.40
1749 Roads and Bridges Large Reynolds County $95,519.00
1749 Public Utilities Small City of Ellington $1,826.66
1749 Protective Measures Small City of Ellington $5,008.90
1749 Roads and Bridges Small Reynolds County $18,203.22
1749 Roads and Bridges Small Reynolds County $7,742.73
1749 Roads and Bridges Small Reynolds County $40,859.43
1749 Roads and Bridges Small Reynolds County $8,070.24
1749 Roads and Bridges Small City of Ellington $1,084.42
1749 Debris Removal Small City of Ellington $12,876.32
1749 Roads and Bridges Small City of Centerville $9,145.49
1749 Roads and Bridges Small Reynolds County $4,523.74
1749 Roads and Bridges Small Reynolds County $10,944.75
1749 Roads and Bridges Small Reynolds County $10,252.09
1749 Roads and Bridges Small Reynolds County $15,064.06
1749 Roads and Bridges Large Reynolds County $101,495.78
1749 Roads and Bridges Small Reynolds County $25,989.53
1749 Roads and Bridges Small Reynolds County $5,308.83
1749 Roads and Bridges Small Reynolds County $6,993.31
1749 Roads and Bridges Small Reynolds County $6,727.72
1749 Roads and Bridges Small Reynolds County $4,690.30
1749 Roads and Bridges Small Reynolds County $13,488.37
1749 Roads and Bridges Small Reynolds County $1,540.46
1749 Roads and Bridges Small Reynolds County $11,089.11
1749 Roads and Bridges Small Reynolds County $8,468.29
1749 Roads and Bridges Small Reynolds County $15,727.93
1749 Roads and Bridges Small Reynolds County $5,000.17
1749 Roads and Bridges Small Reynolds County $6,937.48
1749 Roads and Bridges Small Reynolds County $7,028.28
1749 Roads and Bridges Small Reynolds County $23,970.58
1749 Roads and Bridges Small Reynolds County $1,701.00
1749 Roads and Bridges Small Reynolds County $9,306.16
1749 Roads and Bridges Small Reynolds County $17,531.58
1749 Roads and Bridges Small Reynolds County $7,326.67
1749 Roads and Bridges Small Reynolds County $17,609.95
1749 Roads and Bridges Small Reynolds County $9,794.43
1749 Roads and Bridges Small Reynolds County $38,214.63
1749 Roads and Bridges Small Reynolds County $11,873.75
1749 Roads and Bridges Small Reynolds County $8,172.58
1749 Roads and Bridges Small Reynolds County $9,956.94
1749 Roads and Bridges Small Reynolds County $12,650.82
1749 Roads and Bridges Small Reynolds County $12,415.07
1749 Roads and Bridges Small Reynolds County $49,211.33
1749 Roads and Bridges Small Reynolds County $10,309.67
1749 Roads and Bridges Small Reynolds County $2,226.17
1749 Roads and Bridges Small Reynolds County $9,276.98
1749 Roads and Bridges Small Reynolds County $15,981.95
1749 Roads and Bridges Small Reynolds County $10,885.96
1749 Roads and Bridges Small Reynolds County $13,503.53
1749 Debris Removal Small City of Centerville $11,643.67
1749 Roads and Bridges Small Reynolds County $2,228.63
1749 Public Utilities Small City of Ellington $2,516.27
1749 Roads and Bridges Small Reynolds County $3,920.46
1749 Debris Removal Small City of Ellington $3,756.22
1749 Public Buildings Small City of Centerville $2,654.71
1749 Roads and Bridges Small Reynolds County $8,893.22
1749 Roads and Bridges Small Reynolds County $29,415.03
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1749 Public Utilities Small City of Ellington $1,946.50
1749 Roads and Bridges Small City of Ellington $10,822.13
1749 Roads and Bridges Small City of Centerville $3,897.95
1749 Roads and Bridges Small City of Centerville $6,712.00
1749 Roads and Bridges Small Reynolds County $8,346.14
1749 Roads and Bridges Small Reynolds County $2,298.42
1749 Roads and Bridges Small Reynolds County $39,064.05
1749 Roads and Bridges Small Reynolds County $23,497.78
1749 Roads and Bridges Small Reynolds County $10,852.51
1749 Roads and Bridges Small Reynolds County $8,345.27
1749 Roads and Bridges Small Reynolds County S5,547.43
1749 Roads and Bridges Small City of Ellington $28,108.00
1749 Roads and Bridges Small City of Ellington $2,940.83
1749 Roads and Bridges Small Reynolds County $16,657.44
1749 Roads and Bridges Small Reynolds County $10,761.65
1749 Roads and Bridges Small Reynolds County $50,523.94
1749 Roads and Bridges Small Reynolds County $53,376.85
1749 Roads and Bridges Small Reynolds County $16,633.02
1749 Roads and Bridges Small Reynolds County $46,955.65
1749 Roads and Bridges Small Reynolds County $56,824.19
1749 Roads and Bridges Small Reynolds County $47,407.11
1749 Roads and Bridges Small Reynolds County $33,056.87
1749 Roads and Bridges Small Reynolds County $40,246.91
1749 Roads and Bridges Small City of Centerville $9,005.49
1749 Roads and Bridges Small Reynolds County $3,186.45
1749 Roads and Bridges Small Reynolds County $2,912.92
1822 Protective Measures Small City of Ellington $13,731.49
1822 Debris Removal Small City of Ellington $1,648.00
1822 Public Buildings Small Reynolds County $500.00
1822 Protective Measures Small Reynolds County $23,505.99
1822 Protective Measures Small Reynolds County $28,656.53
1847 Debris Removal Small City of Centerville $2,038.50
1847 Public Utilities Small City of Centerville $9,500.00
1847 Debris Removal Large City of Ellington $47,068.64
1847 Recreational or Other Small City of Ellington $1,000.00
1847 Protective Measures Small Reynolds County $17,664.50
1847 Debris Removal Small City of Ellington $2,964.60
1847 Protective Measures Small Reynolds County $17,610.03
1847 Protective Measures Large Reynolds County $77,505.77
1847 Debris Removal Small City of Ellington $3,614.15
1847 Debris Removal Large Reynolds County $303,792.31
1847 Protective Measures Small City of Ellington $2,049.60
1980 Protective Measures Small Reynolds County $1,195.72
1980 Roads and Bridges Small Reynolds County $45,908.95
1980 Roads and Bridges Small Reynolds County $30,988.31
1980 Roads and Bridges Small Reynolds County $45,091.33
1980 Roads and Bridges Small Reynolds County 516,666.74
1980 Roads and Bridges Small Reynolds County $3,246.28
1980 Debris Removal Small Reynolds County $4,200.39
1980 Roads and Bridges Small Reynolds County 528,268.60
1980 Protective Measures Small Reynolds County S5,844.72
1980 Roads and Bridges Small Reynolds County $63,749.53
1980 Roads and Bridges Small Reynolds County $47,156.40
1980 Roads and Bridges Small Reynolds County $7,545.79
1980 Roads and Bridges Small Reynolds County $19,156.28
1980 Roads and Bridges Small Reynolds County $27,738.50
1980 Roads and Bridges Small Reynolds County $42,925.32
1980 Roads and Bridges Small Reynolds County $37,474.47
1980 Roads and Bridges Small Reynolds County $3,635.56
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1980 Roads and Bridges Small Reynolds County $54,445.85
1980 Roads and Bridges Small Reynolds County $36,552.05
1980 Roads and Bridges Small Reynolds County $37,491.22
1980 Roads and Bridges Small Reynolds County $4,443.51

1980 Roads and Bridges Small Reynolds County $36,246.31
1980 Roads and Bridges Small Reynolds County $47,922.19
1980 Roads and Bridges Small Reynolds County $21,930.61
1980 Roads and Bridges Small Reynolds County $20,301.43
1980 Roads and Bridges Small Reynolds County $21,291.01
1980 Roads and Bridges Large Reynolds County $39,843.23
1980 Roads and Bridges Small Reynolds County $14,289.91
1980 Roads and Bridges Small Reynolds County $61,895.97
1980 Roads and Bridges Small Reynolds County $53,101.32
1980 Roads and Bridges Small Reynolds County $57,802.47
1980 Roads and Bridges Small Reynolds County $44,121.97
1980 Roads and Bridges Small Reynolds County $25,763.33
1980 Roads and Bridges Small Reynolds County $32,530.62
1980 Roads and Bridges Small Reynolds County $3,373.22

1980 Roads and Bridges Small Reynolds County S47,853.54
4250 Roads and Bridges Small Reynolds County $55,053.49
4250 Roads and Bridges Small Reynolds County $89,434.04
4250 Roads and Bridges Small Reynolds County $114,213.13
4250 Roads and Bridges Small Reynolds County $57,150.84
4250 Roads and Bridges Small Reynolds County $33,334.28
4250 Roads and Bridges Small Reynolds County $92,255.27
4250 Roads and Bridges Small Reynolds County $75,905.65
4250 Roads and Bridges Small Reynolds County $59,135.95
4317 Protective Measures Small City of Ellington $14,562.74
4317 Public Utilities Small City of Ellington S5,774.71

4317 Roads and Bridges Large City of Ellington $149,790.64
4317 Roads and Bridges Large Reynolds County $143,464.80
4317 Roads and Bridges Small Reynolds County $9,854.77

4317 Protective Measures Small Reynolds County $17,429.73
4317 Recreational or Other Small City of Ellington $3,754.72

4317 Roads and Bridges Large Reynolds County $653,915.99
4317 Roads and Bridges Small Reynolds County $46,132.61
4317 Roads and Bridges Large Reynolds County $213,136.04
4317 Debris Removal Small Reynolds County $74,663.45
4317 Debris Removal Small City of Ellington $5,017.46

4317 Roads and Bridges Small Reynolds County $79,752.46
4317 Debris Removal Small City of Ellington S4,473.46

4317 Debris Removal Small City of Ellington $4,346.50

4317 Protective Measures Small Reynolds County $36,704.70
4317 Roads and Bridges Large Reynolds County $890,929.36

Total $19.370.456.50

Source: Federal Emergency Management Agency, 2021
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2.2 JURISDICTIONAL PROFILES AND MITIGATION CAPABILITIES® 7-AND 8

The following section includes individual profiles for each jurisdiction participating within the
current plan update. It also includes a discussion of previous mitigation initiatives and ongoing
mitigation capabilities in the planning area. Summary tables indicating specific capabilities of
each participating jurisdiction relating to their ability to implement mitigation opportunities are also
included. The unincorporated portion of the county is profiled first, followed by the incorporated
communities.

It should be noted that all three of the county’s three cities, no special districts, and one of the four
school districts headquartered within the county met the requirements as established by the
Hazard Mitigation Planning Committee for participation in the project. To be labeled a
participating jurisdiction, a city, county, or special/school district had to attend at least one
planning meeting, complete a Data Collection Questionnaire, and assess, revise and provide a
progress report upon its previously-identified mitigation actions (2017).

Only Reynolds County and the City of Bunker had representatives in attendance at every
planning meeting. While representatives of the City of Centerville, the City of Ellington, the
Bunker R-Il School District, the Centerville R-1 School District, and the Lesterville R-1V School
District did attend at least one planning meeting, only the City of Centerville, the City of Ellington,
the Bunker R-Il School District, and the Lesterville R-IV School District completed Data Collection
Questionnaires (DCQs). The Bunker R-1l School District, while it did complete a DCQ, did not
participate in the updating of its previously-identified mitigation actions. The Southern Reynolds
County R-Il School District attended no planning meetings, did not provide a completed DCQ,
and did not respond to requests regarding the updating of its previously-identified mitigation
actions.

2.2.1 Unincorporated Reynolds County

For the purposes of this planning document, the jurisdiction of Reynolds County consists of the
unincorporated areas within the county boundaries. The county is governed by three county
commissioners—a presiding commissioner, a commissioner representing District #1 and a
commissioner representing District #2. Law enforcement is present in the county in the form of a
sheriff's department.

Joe Loyd-Presiding Commissioner

Larry Pogue, Jr.-District 1 Commissioner
Eddie Williams District 2 Commissioner
Missouri Department of Conservation-Ellington
County Assessor-Rick Parker

County Attorney-Mike Randazzo

County Recorder-Myra Turner

County Sheriff-Donald Horn

County Treasurer-Wanda Corder

Emergency Management-Renee Horn
Floodplain Administrator-Joe Loyd

Reynolds County Health Department-Lisa Beardsley
Family Services-Centerville

Information Technology

Coroner-Jeffrey N. McSpadden

Prosecuting Attorney-Ginger Joyner
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. Public Works-County Commission
. County Zoning-N/A

Mitigation Initiatives/Capabilities® 7 "% ®

Reynolds County is a small, poor, rural county that lacks many staffed positions typical of a Missouri
county. The county’s highway department has a supervisor that manages the maintenance of the
county roads and reports directly to the commissioners. The county does have an emergency
management director. The emergency management director works with commissioners to prevent
and respond to public emergencies occurring within the county.

Due to the size of Reynolds County, its small staff and lack of resources, comprehensive planning
is conducted on a regional basis as opposed to county level. The county works with the Ozark
Foothills Regional Planning Commission to develop a regional Comprehensive Economic
Development Strategy every five years and conducts transportation planning on an annual basis.
Transportation-related planning documents produced in part by the county include the Ozark
Foothills Regional Transportation Plan and the regional Public Transit — Human Services
Transportation Plan.

The county conducts its own local emergency planning and is not part of a larger local emergency
planning district (LEPD). As a result, the county maintains the Reynolds County Local Emergency
Planning Committee (LEPC) and has its own Local Emergency Operations Plan.

Reynolds County utilizes its elected prosecuting attorney for legal direction and services. Its
Highway Department supervisor is responsible for overseeing the county’s transportation
infrastructure, which consists primarily of gravel-surfaced roadways. The county funds a sheriff’'s
department, which is responsible for maintaining order and enforcing law within the county.
Reynolds County’s fire protection is provided by six volunteer fire departments including Northern
Reynolds County Fire Protection District, Ellington Volunteer Fire Department, Bunker Volunteer Fire
Department, Webb Creek Volunteer Fire Department, Clearwater Volunteer Fire Department, and
the Garwood Volunteer Fire Department. The county’s presiding commissioner also functions as the
county floodplain manager. Reynolds County has neither a planning and zoning
department/committee, nor land use designations within the balance of the county.

There currently are no active watershed improvement projects within the planning area. There exist no
outdoor warning sirens located within the unincorporated portion of the county. Each of the three
municipalities in Reynolds County, has a warning siren(s) that is operated by municipal officials. There
are no other hazard warning systems in the county.

Primary industry within the planning area consists of natural resource acquisition and processing,
manufacturing, and public service. The largest employers located in the planning area include the Doe
Run Mine (600 employees), Baker Products (150 employees), Paramount Apparel (100 employees),
Reynolds County (50 employees), and Missouri Tie & Timber (50 employees).

The below table (Table 2.6) includes data collected from Reynolds County officials for the
unincorporated portion of the county via the prescribed Data Collection Questionnaire.
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Table 2.6.

Unincorporated Reynolds County Mitigation Capabilities

Capabilities Status Including Date of Document or Policy
Planning Capabilities

Comprehensive Plan No

Builder's Plan No

Capital Improvement Plan No

City Emergency Operations Plan N/A

County Emergency Operations Plan Yes, 1987
Local Recovery Plan No

County Recovery Plan No

City Mitigation Plan N/A

County Mitigation Plan Yes, 2022
Debris Management Plan No
Economic Development Plan No
Transportation Plan Yes, 2021
Land-use Plan No

Flood Mitigation Assistance (FMA) Plan No
Watershed Plan No

Firewise or other fire mitigation plan

Yes, The Reynolds County Wildfire Protection Plan,

School Mitigation Plan

No

Critical Facilities Plan
(Mitigation/Response/Recovery)

No

Policies/Ordinance

Zoning Ordinance No
Building Code No
Floodplain Ordinance Yes,
Subdivision Ordinance No
Tree Trimming Ordinance No
Nuisance Ordinance No
Stormwater Ordinance No
Drainage Ordinance No
Site Plan Review Requirements No
Historic Preservation Ordinance No
Landscape Ordinance No
Seismic Construction Ordinance No
Program
Zoning/Land Use Restrictions No
Codes Building Site/Design No
Hazard Awareness Program No
National Flood Insurance Program (NFIP) Yes (CID: #290829)
NFIP Community Rating System No
(CRS) program
National Weather Service (NWS) Storm Ready No
Firewise Community Certification No
Building Code Effectiveness Grading (BCEGSs) No

ISO Fire Rating

Yes, Varies throughout the county by volunteer fire dept.

2.20




Capabilities Status Including Date of Document or Policy
Economic Development Program No
Land Use Program No
Public Education/Awareness Yes
Property Acquisition No
Planning/Zoning Boards No
Stream Maintenance Program No
Tree Trimming Program No
Engineering Studies for Streams No
(Local/County/Regional)
Mutual Aid Agreements Yes
Studies/Reports/Maps
Hazard Analysis/Risk Assessment (Local) No
Hazard Analysis/Risk Assessment (County) Yes, 2022
Flood Insurance Maps Yes
FEMA Flood Insurance Study (Detailed) No
Evacuation Route Map No
Critical Facilities Inventory Yes,
Vulnerable Population Inventory No
Land Use Map No
Staff/Department
Building Code Official No
Building Inspector No
Mapping Specialist (GIS) No
Engineer No
Development Planner No
Public Works Official No
Emergency Management Director Yes, Part-Time
NFIP Floodplain Administrator Yes Part-Time
Emergency Response Team No
Hazardous Materials Expert No
Local Emergency Planning Committee Yes
County Emergency Management Commission No
Sanitation Department No
Transportation Department Yes
Economic Development Department No
Housing Department No
Historic Preservation No
Non-Governmental Organizations (NGOs)
American Red Cross No
Salvation Army No
Veterans Groups Yes
Local Environmental Organization No
Homeowner Associations No
Neighborhood Associations No
Chamber of Commerce Yes, City of Ellington
Community Organizations (Lions, Kiwanis, etc. No, Only in cities
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Capabilities Status Including Date of Document or Policy
Local Funding Availability

Apply for Community Development Block Yes

Fund projects through Capital No

Authority to levy taxes for a specific purpose Yes

Fees for water, sewer, gas, or electric services No

Impact fees for new development No

Ability to incur debt through general obligation No

bonds

Ability to incur debt through special tax bonds No

Ability to incur debt through private activities No

Withhold spending in hazard prone areas No

Source: Data Collection Questionnaire, 2022
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2.2.2 City of Bunker

Total Population (2000): 427

Total Population (2010): 407

Total Population (2020): 264

Total Housing Units: 197

Owner-Occupied Housing Unit, Median Year Built: 1976
Largest Gross Rent Category: $200-$249

Median Housing Value, Owner-Occupied: $52,500
Median Household Income: $22,188

Median Family Income: $48,750

Per Capita Personal Income: $19,194

Persons 16 Yrs. & Over - Labor Force: 246, 44.9% Participation Rate
Comprehensive Plan: No

Zoning Regulations: No

Building Regulations: No

Subdivision Regulations: No

NFIP Participation: No

Water Service: City of Bunker

Sewer Service: City of Bunker

Electric Service: Black River Electric Cooperative
Propane Gas Service: Chilton Qil, Moss, MFA

Natural Gas Service: None

Telephone Service: CenturyLink

Law Enforcement: City of Bunker

Fire Service: Bunker Volunteer Fire Department
Ambulance Service: Reynolds County Ambulance District (RCAD)

The City of Bunker is a 4" class city located in the extreme northwestern portion of Reynolds
County and zigzags across the jurisdictional boundary between Reynolds and Dent Counties.
The city is overseen by a board of aldermen whose four aldermen are elected by ward. Mayor
Gary Conway, Jr. leads all meetings of the council and executes legal documents on behalf of the
city. A city clerk assists the board of aldermen in the management of the city budget and
operations. Mr. Mike Dickerson functions as the city’s emergency management director.

The City of Bunker contracts with a local attorney for legal direction and services. Its public works
director is responsible for overseeing the city’s municipal water and wastewater systems, as well
as its parks. The city also funds a part-time public safety officer, who is responsible for
maintaining order and enforcing local ordinances. The fire department serving the city is an all-
volunteer department. The city’s does not have a planning and zoning committee.

Little commercial development has occurred since the last plan update in 2017. No industrial
development has occurred since the last plan update. Little development is expected within the
community in the foreseeable future as little developable land exists within city limits. The city
does not participate within the national flood insurance program as no land within the city’s
jurisdictional boundaries is located within the 100-year floodplain.

The two largest employers located within the City of Bunker include the Bunker R-I School System
and RNS Wood Products.
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The city fire department provides fire safety education for local schools. Residents of the City of
Bunker do not have access to a community tornado saferoom. When needed, the city utilizes the
county jail for the incarceration of persons violating city laws and ordinances.

The City of Bunker participates with in the Reynolds County Local Emergency Planning
Committee (LEPC). Consequently, the city is included within the county’s Local Emergency
Operations Plan.

The city operates, maintains and regularly tests a warning siren system used to warn the public of
fire, severe storms and tornadoes. Two outdoor warning sirens comprise the public warning siren
system. The City of Bunker utilizes no other warning system such as Cable Override, Reverse
911, etc.

Residents of the City of Bunker have access to an emergency calling service via the Reynolds
County 911 Public Safety Answering Point headquartered in Centerville. The city currently has
no active public education campaigns, bicycle safety programs, storm sewer or erosion control
projects, tree trimming campaigns, flood protection projects, safety programs, drills, or exercises.
Child safety seat training as well as information regarding winter storms, heat dangers, and health
and infectious disease prevention are provided by the Reynolds County Health Department.

The City of Bunker has experienced a significant loss of population within the past two decades.
Specifically, from 2000 to 2020, the city saw a 32.6% decline in population from 414 residents to
264 residents. English is the predominant language in Bunker. Per the 2020 ACS 5-Year
Estimates, 98.8% of residents identify English as their primary language.

In 2017, the City of Bunker identified the following mitigation initiatives:

Replace low water crossing with culvert;

Prioritize work on bridges and roadways that are vulnerable to earthquakes;
Issue burn bans and provide safe burn information;

Upgrade water system;

Install lightning protection; and,

Incorporate hazard mitigation plan into other planning mechanisms.

Per the ACS 2020 5-Year Estimates, there are 123 occupied housing units within the city limits of
Bunker. The majority of those homes (52%) were built between 1960 and 1979, rendering an average
age of the majority of housing stock in the city at 50 years old. Per the same data source, 41.5% of
homes—the greatest percentage—utilize electricity as heating fuel source. Disabled persons comprise
48.1% of the population—127 of 264 persons.

Table 2.7. City of Bunker Mitigation Capabilities
Capability Status Including Date of Document or Policy
Planning Capabilities
Comprehensive Plan No
Builder's Plan No
Capital Improvement Plan No
Local Emergency Plan Yes
County Emergency Plan No
Local Recovery Plan No
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Capability

Status Including Date of Document or Policy

County Recovery Plan No
Local Mitigation Plan No
County Mitigation Plan Yes, 2022
Local Mitigation Plan (PDM) No
County Mitigation Plan (PDM) No

Economic Development Plan

Yes, Ozark Foothills Comprehensive Economic Development Strategy, 2018

Transportation Plan

Yes, Ozark Foothills Regional Transportation Plan, 2021

Land-use Plan

No

Flood Mitigation Assistance (FMA) Plan | No
Watershed Plan No
Firewise or other fire mitigation plan Yes
School Mitigation Plan No
Critical Facilities No
Plan
Policies/Ordinance
Zoning Ordinance No
Building Code No
Floodplain Ordinance No
Subdivision Ordinance No
Tree Trimming Ordinance No
Nuisance Ordinance No
Storm Water Ordinance No
Drainage Ordinance No
Seismic Construction Ordinance No
Capability
Site Plan Review Requirements No
Historic Preservation Ordinance No
Landscape Ordinance No
lowa Wetlands and Riparian Areas No
Debris Management Plan No
Program
Zoning/Land Use Restrictions No
Codes Building Site/Design No
National Flood Insurance Program No
(NFIP) Participant
NFIP Community Rating System No
(CRS) Participating Community
Hazard Awareness Program No
National Weather Service (NWS) Storm | Yes
Building Code Effectiveness Grading No
ISO Fire Rating Yes, 5
Economic Development Program No
Land Use Program No
Public Education/Awareness No
Property Acquisition No
Planning/Zoning Boards No
Stream Maintenance Program No
Tree Trimming Program No
Engineering No
Studies for
Mutual Aid Agreements No
Studies/Reports/Maps
Hazard Analysis/Risk Assessment Yes, 2022
Hazard Analysis/Risk Assessment Yes, 2022
Flood Insurance Maps No
FEMA Flood Insurance Study (Detailed) [ No
Evacuation Route Map No
Critical Facilities Inventory No
Vulnerable Population Inventory No
Land Use Map No
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Capability Status Including Date of Document or Policy
Staff/Department
Building Code Official No
Building Inspector No
Mapping Specialist (GIS) No
Engineer No
Development Planner No
Public Works Official Yes, William Wood
Emergency Management Coordinator Yes, Mike Dickerson
NFIP Floodplain Administrator No
Emergency Response Team No
Hazardous Materials Expert No
Local Emergency Planning Committee Yes,
County Emergency Management No
Sanitation Department No
Transportation Department Yes
Economic Development Department No
Housing Department No
Historic Preservation No
Non-Governmental Organizations (NGOs)
American Red Cross Yes
Salvation Army No
Veterans Groups No
Environmental Organization No
Homeowner Associations No
Neighborhood Associations No
Chamber of Commerce No
Community Organizations (Lions, Yes
Local Funding Availability
Ability to apply for Community Yes
Development Block Grants
Ability to fund projects through Capital No
Improvements funding
Authority to levy taxes for a specific Yes
Fees for water, sewer, gas, or electric Yes
Impact fees for new development No
Ability to incur debt through general No
Ability to incur debt through special tax No
Ability to incur debt through private No
Ability to withhold spending in hazard No

Source: Data Collection Questionnaire, 2021

2.2.3 City of Centerville

Total Population (2000): 176

Total Population (2010): 191

Total Population (2020): 186

Total Housing Units: 76

Owner-Occupied Housing Unit, Median Year Built: 1959
Largest Gross Rent Category: $250-$299

Median Housing Value, Owner-Occupied: $55,800
Median Household Income: $33,472

Median Family Income: $35,625

Per Capita Personal Income: $16,581
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Persons 16 Yrs. & Over - Labor Force: 161, 42.9% Participation Rate
Comprehensive Plan: No

Zoning Regulations: No

Building Regulations: No

Subdivision Regulations: No

NFIP Participation: Yes, 1/16/1981

Water Service: City of Centerville

Sewer Service: City of Centerville

Electric Service: Black River Electric Cooperative

Propane Gas Service: ??7?

Natural Gas Service: None

Telephone Service: CenturyLink

Law Enforcement: Reynolds County Sheriffs Department

Fire Service: Centerville Volunteer Fire Department

Ambulance Service: Reynolds County Ambulance District (RCAD)

The City of Centerville is a 4™ class city located in the north central portion of Reynolds County
along Missouri Highway 21. The city is overseen by a four-member city council elected by ward.
Mayor Stanley Barton leads all meetings of the council and executes legal documents on behalf of
the city. A city clerk assists the board of aldermen in the management of the city budget and
operations. City Clerk Linda Miller functions as the city’s emergency management director.

The City of Centerville contracts with a local attorney for legal direction and services. lts mayor—
Stanley Barton—function as the city’s part-time public works official and is responsible for
overseeing the city’s municipal water and wastewater systems, as well as its parks. The city—
being the county seat of Reynolds County—depends upon the county sheriff's department for law
enforcement. The fire department serving the city is an all-volunteer department. The city’s does
not have a planning and zoning committee.

Little commercial development has occurred since the last plan update in 2017. No industrial
development has occurred since the last plan update. Little development is expected within the
community in the foreseeable future as little developable land exists within city limits. The city
does participate within the national flood insurance program.

The two largest employers located within the City of Centerville include the Centerville R-1 School
System and Reynolds County.

The city fire department provides fire safety education for local schools. Residents of the City of
Centerville do not have access to a community tornado saferoom. Having no city-funded law
enforcement agency, the city is not directly responsible for the incarceration of persons violating
city ordinances.

The City of Centerville participates within the Reynolds County Local Emergency Planning
Committee (LEPC). Consequently, the city is included within the county’s Local Emergency
Operations Plan.

The city has no functioning warning siren system with which to warn the public of fire, severe
storms and tornadoes. The City of Centerville utilizes no other warning system such as Cable
Override, Reverse 911, etc.
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Residents of the City of Centerville have access to an emergency calling service via the Reynolds
County 911 Public Safety Answering Point headquartered within the city. Centerville currently has
no active public education campaigns, bicycle safety programs, storm sewer or erosion control
projects, tree trimming campaigns, flood protection projects, safety programs, drills, or exercises.
Child safety seat training as well as information regarding winter storms, heat dangers, and health
and infectious disease prevention are provided by the Reynolds County Health Department.

The City of Centerville has experienced little population growth or decline within the past two
decades. Specifically, in 2000, 2010, and 2020, the city’s population was estimated at 176, 191,
and 186, respectively. English is the predominant language in Centerville. Per the 2020 ACS 5-
Year Estimates, 98.4% of residents identify English as their primary language.

In 2017, the City of Centerville identified the following mitigation initiatives:

Maintain and enforce floodplain ordinances;

Participate in flood buyout programs to relocate residents from flood prone areas;
Maintain participation in the National Flood Insurance Program;

Replace low water crossings with bridges;

Prioritize work on bridges and roadways that are vulnerable to earthquakes;
Issue burn bans and provide safe burn information;

e Upgrade water systems;

e Install lightning protection; and,

e Integrate mitigation actions into other planning documents/mechanisms.

Per the ACS 2020 5-Year Estimates, there are 67 occupied housing units within the city limits of
Centerville. The majority of those homes (29.9%) were built between 1960 and 1979, with another
53.7% constructed prior to 1959, rendering an average age of the majority of housing stock in the city at
more than 60 years old. Per the same data source, 58.2% of homes—the greatest percentage—utilize
liquid propane as the heating fuel source. No natural gas exists within the city. Disabled persons
comprise 43.9% of the population—75 of 171 persons.

Table 2.8. City of Centerville Mitigation Capabilities
Capability Status Including Date of Document or Policy
Planning Capabilities

Comprehensive Plan No

Builder's Plan No

Capital Improvement Plan No

Local Emergency Plan Yes, 4/8/2004

County Emergency Plan No

Local Recovery Plan No

County Recovery Plan No

Local Mitigation Plan No

County Mitigation Plan Yes

Local Mitigation Plan (PDM) No

County Mitigation Plan (PDM) Yes

Economic Development Plan

Yes, Ozark Foothills Comprehensive Economic Development Strategy, 2018

Transportation Plan

Yes, Ozark Foothills Regional Transportation Plan, 2021

Land-Use Plan

No

Flood Mitigation Assistance (FMA) Plan

No

Watershed Plan

No
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Capability

Status Including Date of Document or Policy

Firewise or other fire mitigation plan No
School Mitigation Plan No
Critical Facilities Plan No

Policies/Ordinance

Zoning Ordinance No
Building Code No
Floodplain Ordinance Yes, 1974
Subdivision Ordinance No
Tree Trimming Ordinance No
Nuisance Ordinance No
Storm Water Ordinance No
Drainage Ordinance No
Seismic Construction Ordinance No
Capability
Site Plan Review Requirements No
Historic Preservation Ordinance No
Landscape Ordinance No
lowa Wetlands and Riparian Areas No
Debris Management Plan No
Program
Zoning/Land Use Restrictions No
Codes Building Site/Design No

National Flood Insurance Program (NFIP)
Participant

Yes, CID: #290311

NFIP Community Rating System (CRS) No
Participating Community
Hazard Awareness Program No
National Weather Service (NWS) Storm No
Building Code Effectiveness Grading No
ISO Fire Rating Yes, 7/7X
Economic Development Program No
Land Use Program No
Public Education/Awareness No
Property Acquisition No
Planning/Zoning Boards No
Stream Maintenance Program No
Tree Trimming Program No
Engineering Studies No
for Streams
Mutual Aid Agreements No
Studies/Reports/Maps
Hazard Analysis/Risk Assessment (Local) Yes
Hazard Analysis/Risk Assessment (County) | Yes
Flood Insurance Maps Yes
FEMA Flood Insurance Study (Detailed) No
Evacuation Route Map No
Critical Facilities Inventory No
Vulnerable Population Inventory No
Land Use Map No
Staff/Department
Building Code Official No
Building Inspector No
Mapping Specialist (GIS) No
Engineer No
Development Planner No

Public Works Official

Yes, Stanley Barton, Mayor (Part-Time)

Emergency Management Coordinator

Yes, Linda Miller, City Clerk (Part-Time)

NFIP Floodplain Administrator

Yes, Linda Miller, City Clerk (Part-Time)

Emergency Response Team

No
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Capability Status Including Date of Document or Policy
Hazardous Materials Expert No
Local Emergency Planning Committee Yes, Reynolds County Local Emergency Planning Committee
County Emergency Management Commission| No
Sanitation Department No
Transportation Department Yes, Street Department
Economic Development Department No
Housing Department No
Historic Preservation No
Non-Governmental Organizations (NGOs)
American Red Cross No
Salvation Army No
Veterans Groups No
Environmental Organization No
Homeowner Associations No
Neighborhood Associations No
Chamber of Commerce No
Community Organizations (Lions, Kiwanis, No
Local Funding Availability
Ability to apply for Community Yes
Development Block Grants
Ability to fund projects through Capital No
Improvements funding
Authority to levy taxes for a specific purpose | Yes
Fees for water, sewer, gas, or electric Yes
Impact fees for new development No
Ability to incur debt through general obligation| No
Ability to incur debt through special tax bonds | No
Ability to incur debt through private activities | No
Ability to withhold spending in hazard prone No

Source: Data Collection Questionnaire, 2022

2.2.4 City of Ellington

Total Population (2000): 1,014

Total Population (2010): 987

Total Population (2020): 790 (2020 DEC Redistricting Data); 1,380 (ACS 5-Year Estimate, 2020)
Total Housing Units: 423

Owner-Occupied Housing Unit, Median Year Built: 1971
Largest Gross Rent Category: $550-$599

Median Housing Value, Owner-Occupied: $48,300
Median Household Income: $34,125

Median Family Income: $41,964

Per Capita Personal Income: $18,476

Persons 16 Yrs. & Over in Labor Force: 1,057, 61% Participation Rate
Comprehensive Plan: No

Zoning Regulations: No

Building Regulations: No

Subdivision Regulations: No

NFIP Participant: Yes

Water Service: City of Ellington

Sewer Service: City of Ellington

Electric Service: Black River Electric Cooperative
Natural Gas Service: Gas

Propane Gas Service: Ellington Propane
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Telephone Service: Ellington Telecom

Law Enforcement: City of Ellington Police Department

Fire Service: Ellington Volunteer Fire Department

Ambulance Service: Reynolds County Ambulance District (RCAD)

The City of Ellington is a 4% class city located in the south-central portion of Reynolds County.
The city is overseen by a city council whose four council members are elected at-large. Mayor
Paul Wood leads all meetings of the council and executes legal documents on behalf of the city.
A city clerk assists the city council in the management of the city budget and operations. Steve
Williams functions as the city’s emergency management director.

The City of Ellington contracts with a local attorney for legal direction and services. Its public
works director is responsible for overseeing the city’s municipal water and wastewater systems, as
well as its parks. The city also funds full-time police department as well as a volunteer fire
department via a 1% sales tax. The police department is responsible for maintaining order and
enforcing local ordinances. The city’s does not have a planning and zoning committee.

Little commercial development has occurred since the last plan update in 2017. No industrial
development has occurred since the last plan update. Little development is expected within the
community in the foreseeable future as little developable land exists within city limits. The city
does participate within the national flood insurance program.

The two largest employers located within the City of Ellington include the Ellington R-I School
System and Paramount Apparel International (PAl).

The city fire department provides fire safety education for local schools. Residents of the City of
Ellington do have access to a community tornado saferoom, which is located on the campus of
the Southern Reynolds County R-Il School District within city limits. When needed, the city utilizes
the county jail for the incarceration of persons violating city laws and ordinances.

The City of Ellington participates with in the Reynolds County Local Emergency Planning
Committee (LEPC). Consequently, the city is included within the county’s Local Emergency
Operations Plan.

The city operates, maintains and regularly tests a warning siren system used to warn the public of
fire, severe storms and tornadoes. Two outdoor warning sirens comprise the public warning siren
system. The City of Ellington utilizes no other warning system such as Cable Override, Reverse
911, etc.

Residents of the City of Ellington have access to an emergency calling service via the Reynolds
County 911 Public Safety Answering Point headquartered in Centerville. The city currently has
no active public education campaigns, bicycle safety programs, storm sewer or erosion control
projects, tree trimming campaigns, flood protection projects, safety programs, drills, or exercises.
Child safety seat training as well as information regarding winter storms, heat dangers, and health
and infectious disease prevention are provided by the Reynolds County Health Department.

The City of Ellington has experienced an increase in population within the past two decades.
Specifically, per the American Community Survey, from 2000 to 2020, the city saw a 36.1%
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increase in population from 1,014 residents to 1,380 residents. It should be noted that the 2020
DEC Redistricting Data indicates a continual decline in the city’s population at 1,014 (2000), 987
(2010), 790 (2020). The U.S. Census Bureau should be consulted to explain the drastic
difference in data estimates produced for the same timeframe (2020). English is the predominant
language in Ellington. Per the 2020 ACS 5-Year Estimates, 100% of residents identify English as
their primary language.

In 2017, the City of Ellington identified the following mitigation initiatives:

e Replace low water crossings with culverts;

e Prioritize work on bridges and roadways that are vulnerable to earthquakes;

e Maintain participation in the National Flood Insurance Program;

e Participate in flood buyout programs to relocate residents from flood prone areas;
e Maintain/enforce floodplain ordinance;

Issue burn bans and provide safe burn information;

Upgrade water systems;

Install lightning protection; and,

Integrate mitigation actions into other planning documents/mechanisms.

Per the ACS 2020 5-Year Estimates, there are 470 occupied housing units within the city limits of
Ellington. The majority of those homes (32.6%) were built between 1960 and 1979, rendering an
average age of the majority of housing stock in the city at more than 50 years old. Per the same data
source, bottled gas (propane) and electricity are overwhelmingly the two primary sources of heating
fuel—45.1% and 45.1% each. No natural gas service exists in the city. Disabled persons comprise
28.4% of the population—383 of 1,347 persons.

Table 2.9. City of Ellington Mitigation Capabilities
Capability Status Including Date of Document or Policy
Planning Capabilities
Comprehensive Plan No
Builder's Plan No
Capital Improvement Plan No
Local Emergency Plan No
County Emergency Plan No
Local Recovery Plan No
County Recovery Plan No
Local Mitigation Plan No
County Mitigation Plan Yes
Local Mitigation Plan (PDM) No
County Mitigation Plan (PDM) Yes
Economic Development Plan Yes, Ozark Foothills Comprehensive Economic Development Strategy, 2018
Transportation Plan Yes, Ozark Foothills Regional Transportation Plan, 2021
Land-use Plan No
Flood Mitigation Assistance (FMA) Plan No
Watershed Plan No
Firewise or other fire mitigation plan No
School Mitigation Plan No
Critical Facilities Plan No
(Mitigation/Response/R
Policies/Ordinance
Zoning Ordinance No
Building Code No
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Capability

Status Including Date of Document or Policy

Floodplain Ordinance Yes, 1974
Subdivision Ordinance No
Tree Trimming Ordinance No
Nuisance Ordinance No
Storm Water Ordinance No
Drainage Ordinance No
Seismic Construction Ordinance No
Capability
Site Plan Review Requirements No
Historic Preservation Ordinance No
Landscape Ordinance No
lowa Wetlands and Riparian Areas No
Debris Management Plan No
Program
Zoning/Land Use Restrictions No
Codes Building Site/Design No

National Flood Insurance Program (NFIP)
Participant

Yes, CID: #290312

NFIP Community Rating System (CRS) No

Participating Community

Hazard Awareness Program No

National Weather Service (NWS) Storm Ready| No

Building Code Effectiveness Grading (BCEGs) | No

ISO Fire Rating Yes, 5

Economic Development Program No

Land Use Program No

Public Education/Awareness No

Property Acquisition No

Planning/Zoning Boards No

Stream Maintenance Program No

Tree Trimming Program No

Engineering Studies for No

Streams

Mutual Aid Agreements No
Studies/Reports/Maps

Hazard Analysis/Risk Assessment (Local) Yes

Hazard Analysis/Risk Assessment (County) No

Flood Insurance Maps Yes

FEMA Flood Insurance Study (Detailed) No

Evacuation Route Map No

Critical Facilities Inventory No

Vulnerable Population Inventory No

Land Use Map No

Staff/Department

Building Code Official No

Building Inspector No

Mapping Specialist (GIS) No

Engineer Yes, Part-time

Development Planner No

Public Works Official Yes, part-time

Emergency Management Coordinator Yes, Part-time

NFIP Floodplain Administrator Yes, Full-Time

Emergency Response Team No

Hazardous Materials Expert No

Local Emergency Planning Committee Yes,

County Emergency Management Commission | No

Sanitation Department No

Transportation Department Yes, Street Department

Economic Development Department No

Housing Department No
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Capability

Status Including Date of Document or Policy

Historic Preservation

No

Non-Governmental Organizations (NGOs)

American Red Cross No
Salvation Army No
Veterans Groups No
Environmental Organization No
Homeowner Associations No
Neighborhood Associations No

Chamber of Commerce

Yes, ellingtonmo.com

Community Organizations (Lions, Kiwanis, etc.

Yes

Local Funding Availability

Ability to apply for Community Yes
Development Block Grants

Ability to fund projects through Capital Yes
Improvements funding

Authority to levy taxes for a specific purpose No

Fees for water, sewer, gas, or electric services | Yes
Impact fees for new development No

Ability to incur debt through general obligation | yes
Ability to incur debt through special tax bonds | Yes
Ability to incur debt through private activities No

Ability to withhold spending in hazard prone No

Source: Data Collection Questionnaire, 2021
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2.2.5 Summary of Jurisdictional Capabilities® - 248

The following table summarizes the mitigation capabilities of the unincorporated portions of Reynolds County as well as the Cities of

Bunker, Centerville, and Ellington.

Table 2.10.

Mitigation Capabilities Summary Table

Unincorporated

CAPABILITIES Reynolds City of Bunker City of City of Ellington
County Centerville

Planning Capabilities

Comprehensive Plan No No No No
Builder's Plan No No No No
Capital Improvement Plan No No No No
Local Emergency Plan No Yes Yes Yes
County Emergency Plan Yes No No No
Local Recovery Plan No No No No
County Recovery Plan No No No No
Local Mitigation Plan No No No No
County Mitigation Plan Yes Yes Yes Yes
Local Mitigation Plan (PDM) No No No No
County Mitigation Plan (PDM) Yes Yes Yes Yes
Debris Management Plan No No No No
Economic Development Plan Yes Yes Yes Yes
Transportation Plan Yes Yes Yes Yes
Land-use Plan No No No No
Flood Mitigation Assistance (FMA) Plan No No No No
Watershed Plan No No No No
Firewise or other fire mitigation plan No No Yes No
School Mitigation Plan No No No No
Critical Facilities Plan (Mitigation/Response/Recovery) No No No No
Policies/Ordinance

Zoning Ordinance No No No No
Building Code No No No No
Floodplain Ordinance Yes No Yes Yes
Subdivision Ordinance No No No No
Tree Trimming Ordinance No No No No
Nuisance Ordinance No No No No
Storm Water Ordinance No No No No
Drainage Ordinance No No No No
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Unincorporated
CAPABILITIES Reynolds City of Bunker City of City of Ellington
County Centerville
Site Plan Review Requirements No No No No
Historic Preservation Ordinance No No No No
Landscape Ordinance No No No No
Seismic Construction Ordinance No No No No
Program
Zoning/Land Use Restrictions No No No No
Codes Building Site/Design No No No No
National Flood Insurance Program (NFIP) Participant Yes No Yes Yes
NFIP Community Rating System (CRS) Participating Community No No No No
Hazard Awareness Program No No No No
National Weather Service (NWS) Storm Ready No No No No
Building Code Effectiveness Grading (BCEGs) No No No No
ISO Fire Rating Yes Yes Yes Yes
Economic Development Program No No No No
Land Use Program No No No No
Public Education/Awareness No No No No
Property Acquisition No No No No
Planning/Zoning Boards No No No No
Stream Maintenance Program No No No No
Tree Trimming Program No No No No
Engineering Studies for Streams (Local/County/Regional) No No No No
Mutual Aid Agreements No No No No
Studies/Reports/Maps
Hazard Analysis/Risk Assessment (Local) No Yes Yes Yes
Hazard Analysis/Risk Assessment (County) Yes No No No
Flood Insurance Maps Yes No Yes Yes
FEMA Flood Insurance Study (Detailed) No No No No
Evacuation Route Map No No No No
Critical Facilities Inventory No No No No
Vulnerable Population Inventory No No No No
Land Use Map No No No No
Staff/Department
Building Code Official No No No No
Building Inspector No No No No
Mapping Specialist (GIS) No No No No
Engineer No No No Yes, Part-Time
Development Planner No No No No
Public Works Official No Yes Yes Yes, Part-Time
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Unincorporated

CAPABILITIES Reynolds City of Bunker City of City of Ellington
County Centerville

Emergency Management Coordinator Yes Yes Yes Yes, Part-Time
NFIP Floodplain Administrator Yes No Yes Yes
Emergency Response Team No No No No
Hazardous Materials Expert No No No No
Local Emergency Planning Committee Yes Yes Yes Yes
County Emergency Management Commission No No No No
Sanitation Department No No No No
Transportation Department No No No No
Economic Development Department No No No No
Housing Department No No No No
Historic Preservation No No No No
Non-Governmental Organizations (NGOs)
American Red Cross No Yes No No
Salvation Army No No No No
Veterans Groups No No No No
Environmental Organization No No No No
Homeowner Associations No No No No
Neighborhood Associations No No No No
Chamber of Commerce No No No Yes
Community Organizations (Lions, Kiwanis, etc. No Yes No Yes
Financial Resources
Apply for Community Development Block Grants Yes Yes Yes Yes
Fund projects through Capital Improvements Funding No No No Yes
Authority to levy taxes for specific purposes
Fees for water, sewer, gas, or electric services No Yes Yes Yes
Impact fees for new development No No No No
Incur debt through general obligation bonds No No No Yes
Incur debt through special tax bonds No No No Yes
Incur debt through private activities No No No No
Withhold spending in hazard prone areas No No No No

Source: Data Collection Questionnaires, 2021 & 2022
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2.2.6 Special District

No special districts participated in the planning effort.

2.2.7 Public School District Profiles and Mitigation Capabilities

Of the four public school districts headquartered in Reynolds County, only the Lesterville R-IV
School District participated within the current plan update effort. The Centerville R-1, the Southern
Reynolds County R-Il, and the Bunker, R-1ll School Districts did not participate in the planning
process.

The Lesterville R-IV School District has one campus with one large primary building housing three
schools—the Lesterville Elementary, the Lesterville High School, and the Lesterville Ranch
Campus (classified by the district as an alternative high school). Per the Missouri Department of
Elementary and Secondary Education’s School Directory, the district’'s 2021-2022 enrollment was
reported as 85 students within the elementary and 139 students between the two high schools.
Thirty-five certified staff work at the district’'s campus. The district’s service boundaries do not cross
county lines.

Table 2.11. Lesterville R4V School District Buildings and Enrollment Data, April 2022

District Name Building Name Building Enrolment

Lesterville R-IV School District Elementary and High School 224

Source: https://apps.dese.mo.gov/MCDS/Home.aspx, 2022

Information regarding the school district’s capabilities for hazard mitigation was collected from the
district’'s completed Data Collection Questionnaire and is shown within the following table.
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Table 2.12. Summary of Mitigation Capabilities-Lesterville R4V School District
Capability Lesterville R-IV School District
Planning Elements
Master Plan/ Date No
Capital Improvement Plan/Date No
School Emergency Plan/Date Yes, 5/2022

Weapons Policy/Date

Yes, 2/23/2005

Personnel Resources

Full-Time Building Official Yes
(Principal)

Emergency Manager No
Grant Writer No
Public Information Officer No
Financial Resources

Capital Improvements Project Yes
Funding

Local Funds Yes
General Obligation Bonds No
Special Tax Bonds No
Private Activities/Donations No
State and Federal Funds/Grants Yes
Other

Public Education Programs No
Privately or Self- Insured? Private
Fire Evacuation Training Yes
Tornado Sheltering Exercises Yes
Public Address/Emergency Alert | Yes
System

NOAA Weather Radios Yes
Lock-Down Security Training Yes
Mitigation Programs No
Tornado Shelter/Saferoom No
Campus Police No

Source: Data Collection Questionnaire, 2022

A map of the district is shown below in Figure 2.3.

Figure 2.3. School District in Reynolds County
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44 CFR Requirement §201.6(c)(2): [The plan shall include] A risk assessment that
provides the factual basis for activities proposed in the strategy to reduce losses from
identified hazards. Local risk assessments must provide sufficient information to enable
the jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses
from identified hazards.

Following is a community-wide risk assessment for Reynolds County, Missouri developed to
identify and profile relevant hazards and assess the exposure of lives, property, and infrastructure
to each relevant hazard within a particular area. The natural hazards discussed throughout this
section were examined using available data relevant and necessary for determining the types of
hazards, frequency and strength of those hazards, areas vulnerable to those hazards, potential
impacts, and probability that each hazard will occur. The goal of the risk assessment is to estimate
potential loss in the planning area including loss of life, personal injury, property damage, and
economic loss resulting from a hazard event. The risk assessment process allows entities within
the planning area to better understand their potential risk from the identified hazards. It will provide
a framework for developing and prioritizing mitigation actions to reduce risk from future hazard
events.

This chapter is divided into four main parts:

+ Section 3.1 Hazard Identification identifies the hazards that threaten the planning area
and provides a factual basis for elimination of hazards from further consideration;

+ Section 3.2 Assets at Risk provides the planning area’s total exposure to natural hazards,
considering critical facilities and other community assets at risk;

+ Section 3.3 Future Land Use and Development discusses areas of planned future
development; and,

» Section 3.4 Hazard Profiles and Vulnerability Analysis provides more detailed
information about the hazards impacting the planning area. For each hazard, there are
three sections:

» Hazard Profile provides a general description and discusses the threat to the
planning area, the geographic location at risk, potential severity/magnitude/extent,
previous occurrences of hazard events, probability of future occurrence, risk
summary by jurisdiction, and the impact upon future development upon risk

» Vulnerability Assessment further defines and quantifies populations, buildings,
critical facilities, and other community/school or special district assets at risk to
natural hazards; and

» Problem Statement briefly summarizes the problem and develops possible
solutions.
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3.1 HAZARD IDENTIFICATION

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the
type...of all natural hazards that can affect the jurisdiction.

The Reynolds County Hazard Mitigation Planning Committee has determined that this updated
plan, as with past county plans, will address only natural hazards. Natural Hazard has been
defined by I. Burton, R. Kates, and G. White in The Environment as Hazard, as “those elements of
the physical environment, harmful to man and caused by forces extraneous to him.” Consistent
with this definition, war, chemical contamination, and other manmade phenomena are excluded
from classification as a natural hazard. Natural hazards can take many forms. Happenings such as
those listed below, which occur in a populated area, are referred to as hazardous events. It is not
until significant property damage and loss of life result from a natural hazard that the phenomena
can classified as a natural disaster.

3.1.1 Review of Existing Mitigation Plans

The planning committee reviewed the hazards identified within the 2017 Reynolds County Hazard
Mitigation Plan. In the 2017 plan, there were nine natural hazards identified: Severe Winter
Weather, Thunderstorm/High Wind/Lightning/Hail, Tornado, Drought, Wildfires, Extreme Heat,
Earthquake, Dam Failure, and Land Subsidence/Sinkholes. The planning committee reviewed
these hazards and compared them to the known historical hazards that have impacted jurisdictions
in Reynolds County. After this review the committee determined the hazard identification as
adequate and accurate.

The updated plan will review and analyze the following natural hazards in the order listed: Drought,
Extreme Heat, Earthquake, Flooding, Dam Failure, Land Subsidence/Sinkholes, Severe Winter
Weather, Thunderstorm/High Winds/Lightning/Hail, Tornado, and Wildfire. All of the above listed
phenomena have either occurred within Reynolds County, or could occur within Reynolds County,
Missouri due to the geography and other environmental factors. Some of the above hazards are
more likely to occur within the planning area, while others are less likely. In the following pages,
each hazard will be described, its history of occurrence in Reynolds County, as well as the
probability of the natural hazard occurring in the future.

Due to the location and geography of Reynolds County, the occurrence of certain natural hazards,
which may also occur in other parts of the world, is virtually impossible. The following list contains
natural hazards, which have been determined to be insignificant threats within Reynolds County,
Missouri: Hurricane and other Tropical Storms, Tsunami, Volcano, Arid and Semi-Arid-related
phenomena. Hurricanes, tropical storms, and tsunamis do not occur in or near Reynolds County
due to its central location within North America. Furthermore, the geologic and soil structure found
within Reynolds County does not encourage volcanic activity. Because of this, there are no
volcanoes within the county.

The planning committee discussed including man-made hazards within the Reynolds County
Hazard Mitigation Plan. However, as only natural hazards are required by FEMA regulations the
committee focused their efforts upon natural phenomena.

Levee failure was excluded from the mitigation planning process as there are no mapped levees
nor associated levee protected areas within or immediately upstream of Reynolds County.

3.1.2 Review Disaster Declaration History
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State and/or federal disaster declarations may be granted when the severity and magnitude of
a hazard event surpasses the ability of the local government to respond and recover. Disaster
assistance is supplemental and sequential. When the local government’s response capacity
has been surpassed, a state disaster declaration may be issued, allowing for the provision of
state assistance. If the disaster results in damages beyond the local and state’s capacities to
respond, a federal emergency or disaster declaration may be issued allowing for the provision
of federal assistance.

Federally declared emergencies differ from disaster declarations in that they are more limited in
scope. “Emergencies” do not include the provision of long-term federal recovery programs,
while “disasters” do include such provisions. Determinations for declaration type are based on
the scale and type of damages, as well as the institutions/industrial sectors affected. The table
below lists the 22 hazard events that have resulted in federal disaster declarations within
Reynolds County since 1953. Of these 22 events, the majority (54.5%) were severe storms.

Table 3.1. FEMA Disaster Declarations that included Reynolds County, Missouri, 1953-
Present
Disaster Description Incident Period Individual Assistance (IA)
Number P Declaration Date Public Assistance (PA)
DR-372 Heavy Rain, Tornadoes & 4/19/1973 PA $0
Flooding 4/19/1973 IA $0
EM-3017 | Drought 9/24/76 PA $0
9/24/76 IA $0
DR-1006 | Severe Storms, Tornadoes, 11/13/93-11/19/93 PA $0
& Flooding 12/1/93 IA $0
DR-1023 | Severe Storms, Tornadoes, 4/9/94-5/5/94 PA $0
& Flooding 4/21/94 IA $0
DR-1412 | Severe Storms & 5/6/02 PA $35,299,777.93
Tornadoes 4/24/02-6/10/02 IA $0
EM-3232 | Hurricane Katrina 8/29/05-10/1/05 PA $1,816,226.90
Evacuation 9/10/05 IA $0
DR-1673 | Severe Winter Weather 11/30/06-12/2/06 PA $6,654,375.10
12/29/06 IA $0
EM-3281 | Severe Winter Weather 12/8/07-12/15/07 PA $0
12/12/07 IA $0
DR-1749 | Severe Storms & Flooding 3/17/08-5/9/08 PA $26,045,574.54
3/19/08 IA $13,924,227.09
DR-1809 | Severe Storms, Flooding, & 9/11/08-9/24/08 PA $8,529,243.13
Tornadoes 11/13/08 IA $6,869,983.55
DR-1748 | Severe Winter Storms & 2/10/08-2/14/08 PA $10,068,998.77
Flooding 3/12/08 IA $0
DR-1847 | Severe Storms, Tornadoes, 5/8/09-5/16/09 PA $27,072,334.75
& Flooding 6/19/09 IA $5,417,824.37
DR-1822 | Severe Winter Storms 1/26/09-1/28/09 PA $135,879,596.08
2/17/09 IA $0
EM-3303 | Severe Winter Storms 1/26/09-1/28/09 PA $0
2/17/09 IA $0
DR-1980 | Severe Storms, 4/19/11-6/6/11 PA $161,607,587.62
Tornados, Flooding 5/911 IA $37,115,639.63
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EM-3317 | Severe Winter Storm 1/31/11-2/5/11 PA $0
2/3/11 IA $0
EM-3374 | Severe Storms, Tornadoes, 12/22/15-1/9/16 PA $0
Straight-Line Winds, & Flooding | 1/2/2016 IA $0
DR-4250 | Flood, Severe Storms, Tornados | 12/23/15-1/9/16 PA $ $35,000,668.13
1/21/16 IA $13,173,843.43
DR-4317 | Severe Storms, Tornadoes, 4/28/17-5/11/17 PA $83,150,578.92
Straight-Line Winds, & Flooding | 6/2/17 IA $12,527,583.31
EM-3482 | COVID-19 3/13/20 PA $0
1/20/20 - continuing IA $0
DR-4490 COVID-19 PANDEMIC 3/26/20 PA $384,054,895.45
1/20/20 - continuing IA $53,147,921.66
DR-4636 | Severe Storms, Straight-Line 1/10/22 PA $1,617,000.03
Winds & Tornadoes 12/10/21 IA $0

Source: Federal Emergency Management Agency,
https://www.fema.gov/data-visualization-summary-disaster-declarations-and-grants

3.1.3 Research Additional Sources

The following are additional sources of data regarding locations and past impacts of hazards in the
planning area:

¢ Missouri Hazard Mitigation Plan (2018)

e Previously approved planning area Hazard Mitigation Plan (2017)

e Federal Emergency Management Agency (FEMA)

e Missouri Department of Natural Resources

¢ National Drought Mitigation Center Drought Reporter

o US Department of Agriculture’s (USDA) Risk Management Agency Crop Insurance
Statistics

¢ National Agricultural Statistics Service (Agriculture production/losses)

e Data Collection Questionnaires completed by each jurisdiction

e Flood Insurance Administration

e State of Missouri GIS data

e Hazards US (Hazus)

¢ National Fire Incident Reporting System (NFIRS)

¢ National Oceanic and Atmospheric Administration’s (NOAA) National Centers for

¢ Environmental Information (NCEI)

¢ County Emergency Management

e County Flood Insurance Rate Map, FEMA

e Flood Insurance Study, FEMA

e SILVIS Lab, Department of Forest Ecology and Management, University of Wisconsin

¢ United States Geological Survey (USGS)

o Various articles and publications available on the internet (citations provided when

applicable)

It should be noted that the only centralized source of data for many of the weather-related hazards
occurring within the planning area is the National Oceanic and Atmospheric Administration’s
(NOAA) National Centers for Environmental Information (NCEI). Although it is usually the best and
most current source, there are limitations to the data. The NCEI documents the occurrence of
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storms and other significant weather phenomena having sufficient intensity to cause loss of life,
injuries, significant property damage, and/or disruption to commerce. In addition, it is a partial
record of other significant meteorological events, such as record maximum or minimum
temperatures or precipitation that occurs in connection with another event. Some information
appearing in the NCEI may be provided by or gathered from sources outside the National Weather
Service (NWS), such as the media, law enforcement and/or other government agencies, private
companies, individuals, etc. An effort is made to use the best available information but because of
time and resource constraints, information from these sources may be unverified by the NWS.
Those using information from NCEI should be cautious as the NWS does not guarantee the
accuracy or validity of the information.

The NCEI damage amounts are estimates received from a variety of sources, including those listed
above in the Data Sources section. For damage amounts, the NWS makes a best guess using all
available data at the time of the publication. Property and crop damage figures should be
considered as a broad estimate. Damages reported are in dollar values as they existed at the time
of the storm event. They do not represent current dollar values.

The database currently contains data from January 1950 to March 2014, as entered by the NWS.
Due to changes in the data collection and processing procedures over time, there are unique
periods of record available depending on the event type. The following timelines show the different
time spans for each period of unique data collection and processing procedures.

1. Tornado: From 1950 through 1954, only tornado events were recorded.

2. Tornado, Thunderstorm Wind and Hail: From 1955 through 1992, only tornado,
thunderstorm wind and hail events were keyed from the paper publications into digital data.
From 1993 to 1995, only tornado, thunderstorm wind and hail events have been extracted
from the Unformatted Text Files.

3. All Event Types: From 1996 to present, 48 event types are recorded as defined in NWS
Directive 10-1605.

Note that injuries and deaths caused by a storm event are reported on an area-wide basis. When
reviewing a table resulting from an NCEI search by county, the death or injury listed in connection
with the search may not have occurred in that county.
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3.1.4 Hazards ldentified

The hazards of dam failure, drought, earthquake, extreme heat, flooding, land subsidence/sinkholes, severe winter weather,
thunderstorm/high winds/lightning/hail, tornado, and wildfire were chosen for further analysis as these were determined by the MPC to
significantly impact the planning area. Not all of the hazards included in this plan impact the entire county in the same manner. For
instance, dam failure will only affect the areas below the dam in the inundation area if the dam were to fail. Not all participating
jurisdictions are located within the inundation area of a dam; therefore; dam failure would not impact the entire county. Some hazards do
have the potential to impact the entire planning area. For example, winter weather will impact the entire county, all cities, schools, and
special districts. The table below lists each participating jurisdiction and each hazard. An “x” indicates that the hazard has the potential
to impact a jurisdiction whereas a ”-“ indicates the hazard is not applicable to the jurisdiction.

Table 3.2. Hazards Identified for Each Jurisdiction
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3.1.5 Multi-Jurisdictional Risk Assessment

Following is a multi-jurisdictional hazard profile for Reynolds County, Missouri and all participating
jurisdictions within the boundaries of Reynolds County. The data used to compile this assessment
is cited throughout the body of Section 3, as well as following the tables included within this
section. This plan is an update of the Reynolds County Hazard Mitigation Plan approved by FEMA
in 2017. The data and information included reflect changes and updates since that time.

Reynolds County is adequately uniform in terms of climate; temperatures and precipitation are
relatively consistent throughout the county. Some variations of the topography within the county
exist. Reynolds County’s population is spread throughout three incorporated communities; Bunker,
Centerville, and Ellington, and the unincorporated areas of the county. The types of buildings and
infrastructure are consistent from town to town. Residential structures are mainly wooden, brick
and mortar with a significant quantity of mobile homes or modular homes. There are no urbanized
areas within the planning area.

To begin the risk assessment, each identified hazard will be profiled with risks assessed on a planning
area-wide basis. Some hazards, however, vary in risk across the planning area. The hazards that vary
across the planning area in terms of risk include dam failure, wildfire, levee failure, flood, and
sinkholes/land subsidence. Such variations are detailed in each hazard profile under a separate heading.

Furthermore, variations in development trends throughout the planning area that impact future
vulnerability. For example, rural areas may have agricultural assets (crops/livestock) that are
vulnerable to wind/hail damages and drought. More densely populated areas are more vulnerable to
hazards such as tornado and earthquake. These differences will be discussed in greater detail in the
vulnerability sections of each hazard as appropriate.

3.2 ASSETS AT RISK

This section assesses the planning area population, structures, critical facilities and infrastructure,
as well as other important assets that may be at risk to damage from hazards. There have been
limited changes to the planning areas since the approval of the 2017 Reynolds County plan.
Although there has been an estimated population decrease within the City of Bunker and an
estimated population increase within the City of Ellington, the margins of error for said changes are
significant relative to the overall population. Consequently, the estimated changes in population
cannot be depended upon to assess risk. Furthermore, despite these changes in estimated
population, the affected communities remain small, remote, and rural.

3.2.1 Total Exposure of Population and Structures

Uni ed R lds C i ed Citi

In the following three tables, population data is based on ACS 2020 5-Year Estimates. Building
counts and building exposure values are based on parcel data provided by the State of Missouri
Geographic Information Systems (GIS) database, which can be found at the following website
http://www.msdis.missouri.edu/data/datalist.html. Contents exposure values were calculated by
factoring a multiplier to the building exposure values based on usage type. The multipliers were
derived from the HAZUS MH 2.1 and are defined below in Table 3.11.

Land values have been purposely excluded from consideration because land remains following
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disasters, and subsequent market devaluations are frequently short-term and difficult to quantify.
Another reason for excluding land values is that state and federal disaster assistance programs
generally do not address loss of land. This does not consider the amount allocated for farmers for
which crop insurance would cover following a disaster.

Following the instructions found at, http://sema.dps.mo.gov/programs/mitigation_management.php,
contents exposure values were calculated by factoring a multiplier to the building exposure values
based on usage type. The multipliers were derived from the HAZUS MH 2.1 and are defined below
in Table 3.3.

It should be noted that the total valuation of buildings is based on county assessors’ data which
may not be current. In addition, government-owned properties are usually taxed differently or not at
all, and so may not be an accurate representation of true value. Public school district assets and
special districts, assets are included in the total exposure table’s assets by community and county.

Table 3.3 shows the total population, building count, estimated value of buildings, estimated value
of contents and estimated total exposure to parcels for the unincorporated portion of Reynolds
County and each incorporated city. Table 3.4 that follows provides the building value exposures for
the county and each participating city in the planning area broken down by usage type. Finally,
Table 3.5 provides the building count total for the county and each participating city in the planning
area broken out by building usage types (i.e. residential, commercial, industrial, and agricultural).

Table 3.3. Maximum Population and Building Exposure by Jurisdiction
Jurisdiction "’Pf’:gufl’;;ii' Building Building Contents Total
Estimate Count Exposure ($) Exposure ($) Exposure ($)
264 115 13,945,000 7,926,000 21,870,000
City of Bunker
City of Centerville 186 81 9,711 5,421 15,131
City of Ellington 1,380 484 56,876 35,538 92,415
Unincorporated 4,266 3,803 342,716,000 184,479,000 527,195,000
Reynolds County
Totals 6,096 4,483 423,248,000 233,364,000 656,612,000

Source: U.S. Bureau of the Census, population estimates/ 5-Year American Community Survey 2020; Building Count and
Building Exposure, Missouri GIS Database from SEMA Mitigation Management; Contents Exposure derived by applying
multiplier to Building Exposure based on Hazus MH 2.1 standard contents multipliers per usage type as follows: Residential
(50%), Commercial (100%), Industrial (150%), Agricultural (100%). For purposes of these calculations, government, school,

and utility were calculated at the commercial contents rate.

Table 3.4. Building Values/Exposure* by Usage Type
Jurisdiction |Residential Commercial| Industrial | Governmental | Educational | Agricultural Total
$11,099 $1,416 $203 $657 $571 $0 $13,945
City of Bunker
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City of 8,010 1,416 0 0 285 0 9,711
Centerville
City of Ellington| 41,078 12,459 1,256 657 1,429 0 56,876
Unincorporated | $313,521 $10,194 $10,370 $1,970 $4,281 $2,381 $342,716
Reynolds
County
$373,708 $25,485 $11,828 $3,283 $6,564 $2,381 $423,248
Totals
Source: Missouri GIS Database, SEMA Mitigation Management Section
* All values are in thousands of dollars
Table 3.5. Building Counts by Usage Type
S Residential Commercial|Industrial | Goyernmental| Educational |Agricultural
Jurisdiction Counts Counts Counts Counts Counts Counts Total
97 10 5 1 0 115
City of Bunker
City of 0 10 0 0 70 81
Centerville
City of Ellington 359 88 31 1 0 484
Unincorporated 2,740 72 256 3 15 77 3,803
Reynolds County
2,837 82 261 4 "7 3,918
Totals

Source: Missouri GIS Database, SEMA Mitigation Management Section; Public School Districts and Special Districts

Only one school district within the planning area met the minimum participation requirements as
outlined by the Mitigation Planning Committee for this plan update—the Lesterville R-IV School
District. The number of enrolled students at the participating public school districts is provided in
Table 3.6 below. Additional information includes the number of buildings, building values
(building exposure) and contents value (contents exposure). These figure srepresent the
total enrollment and building count for the public school district. The Lesterville R-IV School
District entire service area is located within the Reynolds County.

Table 3.6. Population and Building Exposure by Jurisdiction-Public School Districts
. . Building Building Contents Total
Public School District Enrollment Count Exposure ($) Exposure ($) Exposure ($)
Lesterville R-IV School District 224 1 $13,866,11 $1,962,810 $15,828,921

Source: http://mcds.dese.mo.gov/quickfacts/Pages/District-and-School-Information.aspx., Data Collection Questionnaire, 2022

3.2.2 Critical and Essential Facilities and Infrastructure

This section includes information collected via the locally completed Data Collection
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Questionnaires concerning the vulnerability of the participating jurisdictions’ critical, essential,
high potential loss, and transportation/lifeline facilities to identified hazards. Definitions of each of
these types of facilities are provided below.

» Critical Facility: Those facilities essential in providing utility or direction either during the
response to an emergency or during the recovery operation.
* Essential Facility: Those facilities that if damaged, would have devastating impacts on

disaster response and/or recovery.
* High Potential Loss Facilities: Those facilities that would have a high loss or impact on

the community.
* Transportation and lifeline facilities: Those facilities and infrastructure critical to

transportation, communications, and necessary utilities.

Table 3.7 includes a summary of the inventory of critical and essential facilities and infrastructure in
the planning area. The list was compiled from the Data Collection Questionnaires as well as the
following sources:

e 2018 Missouri State Hazard Mitigation Plan and Hazard Mitigation Viewer,
http://bit.ly/MoHazardMitigationPlanViewer2018; and,
e Hazus.
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Inventory of Critical/Essential Facilities and Infrastructure by Jurisdiction

Table 3.7.
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According to the National Bridge Inventory found at
https://www.fhwa.dot.gov/bridge/nbi/no10/county22b.cfm#mo, there are 91 bridges located within
Reynolds County. The maps below show the locations of “on-system” bridges and “off-system”
bridges in the county. “On-system” bridges are located along state-maintained transportation

routes, while “off-system” bridges are located along locally-maintained routes—typically county
gravel roads.

Figure 3.1. State-Owned Bridges, Reynolds County, MO
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Figure 3.2.

Locally-Owned Bridges, Reynolds County, MO
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Per the Missouri Department of Transportation, of the county’s 91 bridges, six have been

categorized as being in “fair” condition while ten have been rated as being in “poor” condition. The
table below lists those bridges—both state and locally-maintained—classified as structurally
deficient.
Table 3.8. Bridge Condition by Location, Reynolds County, MO
STRUCTURALLY DEFICIENT STRUCTURES IN REYNOLDS COUNTY
As of March, 15 2022
GOOD
DEFICIENCY | FAIR
CLASS |FED ID| BRIDGE NO FEATURE ROUTE FUNCTIONAL CLASS RATING | POOR
STBR [ 2017 | A2342 |W FKOF BLACKRVR |RTKKS 07-RURAL MAJOR COLLECTOR | STRUCTURAL| POOR
STBR [ 8301 | R0361 [DRYCR RTYE 08-RURAL MINOR COLLECTOR | STRUCTURAL| FAIR
STBR | 8949 | s0851 [LOGAN CR RTBS 07-RURAL MAJOR COLLECTOR | STRUCTURAL| POOR
STBR | 9401 T1017 BEAR BR PVT PVT BRIDGE T10 |09-RURAL LOCAL STRUCTURAL| FAIR
NSBR |12334| 0060041 [RATFORD BR COUNTY RD 906 09-RURAL LOCAL STRUCTURAL [ POOR
NSBR | 13414| 0380001 [BRUSHY CR COUNTY RD 840 09-RURAL LOCAL STRUCTURAL| FAIR
NSCUL|14431| 0670018 |IMBODEN FK COUNTY RD 216 09-RURAL LOCAL STRUCTURAL | FAIR
NSBR | 15007 0820002 [ADKINS HOLLOW  |COUNTY RD 360 09-RURAL LOCAL STRUCTURAL| FAIR
NSBR | 15026 | 0820012 |MILL CR COUNTY RD 360 09-RURAL LOCAL STRUCTURAL [ POOR
NSBR | 18200( 1760038 |SINKING CR COUNTY RD 308 09-RURAL LOCAL STRUCTURAL| POOR
NSBR | 23117 3910001 |SINKING CR OLD HWY 21 09-RURAL LOCAL STRUCTURAL| POOR
NSBR | 28225| 0080047 [WEST FK COUNTY RD 906 09-RURAL LOCAL STRUCTURAL | POOR
NSBR | 30506 1880004 [SINKING CR COUNTY RD 324 09-RURAL LOCAL STRUCTURAL| FAIR
NSBR | 30556 | 0690003 [TAUM SAUK CR COUNTY RD 206 09-RURAL LOCAL STRUCTURAL | POOR
NSCUL|32257| 8140006 |BRUSHY CR COUNTY RD 814 09-RURAL LOCAL STRUCTURAL | POOR
NSBR |34039| 2210013 [TRIBOF FUNKBR  [COUNTY RD 456 09-RURAL LOCAL STRUCTURAL [ POOR

Source: Missouri Department of Transportation, Southeast District, March 2022

“Scour critical” refers to one of the database elements in the National Bridge Inventory. This
element is quantified using a “scour index”, which is a number indicating the vulnerability of a bridge
to scour during a flood. Bridges with a scour index between 1 and 3 are considered “scour critical”,
or a bridge with a foundation determined to be unstable for the observed or evaluated scour
condition. There are five scour critical bridges located within the planning area and described as
follows:

Ratford Bridge, CR 906
Mill Creek, CR 360

Sinking Creek, 308

Taum Sauk Creek, CR 206
Brushy Creek, CR 814

No scour critical bridges located within any corporate city limits in the planning area. Also, there
exist no federal bridges in Reynolds County.

aRrwON=

3.2.3 Other Assets®

Assessing the vulnerability of the planning area to disaster also requires data on the natural,
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historic, cultural, and economic assets of the area. This information is important for many reasons.

o These types of resources warrant a greater degree of protection due to their unique and
irreplaceable nature and contribution to the overall economy.

e Knowing about these resources in advance allows for consideration immediately following a
hazard event, which is when the potential for damages is higher.

e The rules for reconstruction, restoration, rehabilitation, and/or replacement are often
different for these types of designated resources.

e The presence of natural resources can reduce the impacts of future natural hazards, such as
wetlands and riparian habitats which help absorb floodwaters.

o Losses to economic assets like these (e.g., major employers or primary economic sectors)
could have severe impacts on a community and its ability to recover from disaster.

There are within the county specific natural, historic, cultural, and economic assets including threatened
and endangered species, natural resources, and historic resources.

Threatened and Endangered Species: Table 3.9 lists Federally Threatened, Endangered, Proposed
and Candidate Species within the planning area.

Table 3.9. Threatened and Endangered Species in Reynolds County
Common Name Scientific Name Status
Gray Bat Myotis grisescens Endangered
Indiana Bat Myotis sodalis Endangered
Northern Long-Eared Bat Myotis septentrionalis Threatened
Eastern Hellbender Cryptobranchus alleganiensis Endangered
Ozark Hellbender Cryptobranchus alleganiensis Endangered
Pink Mucket Lampsilis abrupta Endangered
Western Fanshell Cyprogenia aberti Threatened

Big Creek Crayfish

Faxonius peruncus

Proposed Threatened

St. Francis River Crayfish

Faxonius quadruncus

Proposed Threatened

Monarch Butterfly Danaus plexippus Candidate

Mead’s Milkweed Asclepias meadii Threatened
Virginia Sneezeweed Helenium virginicum Threatened
Hine’s Emerald Dragonfly Somatochlora hineana Endangered

Source: U.S. Fish and Wildlife Service, http://www.fws.gov/midwest/Endangered/lists/missouri-cty.html and https://ecos.fws.gov/ipac/

Natural Resources: The Missouri Department of Conservation (MDC) provides a database of lands
the MDC owns, leases, or manages for public use. Table 3.10 provides the names and locations of
parks and conservation areas located within the planning area.

Table 3.10. Parks/Conservation Areas in Reynolds County
Park / Conservation Area Address City
Piedmont Park 821 County Road 418 (Wayne & Reynolds Piedmont
Sutton Bluff Recreation Area Mark Twain National Forest Centerville

Centerville Access none near Centerville
Clearwater Conservation Area none unincorporated
Clearwater Lake Management Lands none unincorporated
Current River Conservation Area none unincorporated
Ketcherside Mountain Conservation Area | none unincorporated
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Lesterville Access none south of Lesterville
Logan Creek Conservation Area none unincorporated
Riverside Conservation Area none unincorporated
Rocky Creek Conservation Area none unincorporated
Johnson’s Shut-Ins State Park 37.548056, -90.847500 unincorporated

Source: http://mdc7.mdc.mo.gov/applications/moatlas/AreaList.aspx?txtUserlD=quest&txtAreaNm=s

Historic Resources: The National Register of Historic Places is the official list of registered cultural
resources worthy of preservation. It was authorized under the National Historic Preservation Act of
1966 as part of a national program. The purpose of the program is to coordinate and support
public and private efforts to identify, evaluate, and protect our historic and archeological resources.
The National Register is administered by the National Park Service under the U.S Secretary of the
Interior. Properties listed in the National Register include districts, sites, buildings, structures and
objects that are significant in American history, architecture, archeology, engineering, and culture.

According to Andrew Rumbach—a professor of planning at the University of Colorado Denver,
“Many historic resources were built before modern flood regulations and modern building codes,
so they’re located in areas that are prone to these kind of disasters.” In some communities,
historic structures may be integral to the area’s local economy via the tourism industry. In others,
such structures may provide a sense of identity and heritage to a community’s residents. Two
programs—the National Park Service’s Certified Local Government Program and the National
Main Street Program can assist local governments in identifying ways to mitigate damage to
historic resources

No jurisdictions within the planning area participate in either program. The National Main Street
Program helps member communities outline a clear deliberate path to revitalize and strengthen
their downtown or commercial districts. The program is implemented by the National Mainstreet
Center—a subsidiary of the National Trust for Historic Preservation. Through the program,
communities develop a revitalization plan based upon market data and organized around
economic vitality, design, promotion, and organization. There are no Main Street communities
within the planning area.

The Certified Local Government Program is a partnership between national, state, and local
governments developed to help communities save the irreplaceable historic character of places.
Local communities must become certified as a CLG through a process overseen by the National
Park Service, communities make a local commitment to historic preservation. Communities that
have these programs typically have infrastructure designed to protect historic sites. There are no
Certified Local Governments within Reynolds County.

Table 3.11 lists the properties in Reynolds County that are on the National Register of Historic
Places.

Table 3.11. Reynolds County Properties on the National Register of Historic Places

Property Address City Date Listed
Burford-Carty Farmstead S of Hwy J on | Burford-Carty Farmstead S of Hwy J on | Burford-Carty | Burford-Carty
Civil War Fortification at Barnesville Civil War Fortification at Barnesville Civil War Civil War

Source: Missouri Department of Natural Resources — Missouri State Parks
https://mostateparks.com/page/85341/national-register-historic-places




Economic Resources: Table 3.12 below shows major non-government employers in the planning

area.

Table 3.12. Major Non-Government Employers in Reynolds County
Employer Name Main Locations Product or Employees
Doe Run Mining Company Unincorporated  [Mining 500
Southern Reynolds County R-ll School District [Ellington Education 50
Baker Enterprises Ellington Manufacturing  |Not provided
Paramount Apparel Ellington Manufacturing  |Not provided
Royal Oak, Inc. Reynolds Charcoal Not provided

Source: Data Collection Questionnaires; local Economic Development Commissions

Agriculture: Agriculture does not play an important role in the Reynolds County economy. Table
3.13 below provides a summary of the agriculture-related jobs in Reynolds County.

Table 3.13.  Agriculture-Related Jobs in Reynolds County
Unpaid 1 Worker 2 Workers 3-4 workers | 5-9 workers | 10 or more
workers
# of Farms 168 27 12 16 0 0
# of 334 27 24 54 0 0
Workers

Source: 2017 Census of Agriculture - County Data

As of 2017, 55 farms in Reynolds County reported having workers with a total of 105 workers
across all farms reporting such. Numbers were very similar in neighboring counties with 87 total
workers in Iron County and 100 total workers in Shannon County. Using both 2017 ACS 5-Year
Estimates and 2017 USDA data, the percentage farm-related jobs comprising the total workforce
in each county was minimal with Reynolds County showing 2.0%, Iron County showing 1.0% and
Shannon County showing 1.5%. Most farms located in the planning area are either hobby farms,
or exist to meet family needs, such as the harvesting of cattle for beef for an individual farm-
owning family. Of the county’s 341 farms, 83.9% report having either no workers or only unpaid
workers.
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3.3 LAND USE AND DEVELOPMENT

3.3.1 Development Since Previous Plan Update’®

Few changes have occurred within the planning area since the previously approved plan was

adopted. Consequently, the risk of property damage, injury, and death due to natural hazards within

the planning area has been minimally impacted due to development in the past five years.

Table 3.14Table 3.14 provides population growth statistics for all cities in Reynolds County as well

as Reynolds County a whole.

Table 3.14.

County Population Growth, 2010-2020

Jurisdiction Total Population |Total Population | 2010-2020 2010-2020

2010 2020 # Change % Change
City of Bunker 407 264 -143 -35.1
City of Centerville 191 186 -5 -2.6
City of Ellington 987 1,380 +393 +39.8
Unincorporated Reynolds County 5,111 4,266 -845 -16.5
Reynolds County 6,696 6,096 -600 -8.9

Source: U.S. Bureau of the Census, Decennial Census, Annual Population Estimates, American Community Survey 5-year Estimates;

Population Statistics are for entire incorporated areas as reported by the Census Bureau

Table 3.15, below, provides the change in numbers of housing units within the planning area from 2010

to 2020.
Table 3.15. Change in Housing Units, 2010-2020
Jurisdiction Housing Units | Housing Units 2010-2020 2000-2020
2010 2020 # Change % Change
City of Bunker 196 149 -47 -24.0%
City of Centerville 99 76 -23 -23.2%
City of Ellington 488 423 -65 -13.3%
Unincorporated Reynolds County 3,250 2,847 -403 -12.4%
Total 4,033 3,461 -572 -14.2%

Source: U.S. Bureau of the Census, Decennial Census, American Community Survey 5-year Estimates; Population Statistics are for
entire incorporated areas as reported by the U.S. Census Bureau

City of Bunker

Per the City of Bunker’s Data Collection Questionnaire, there has been little change in development
within the city sine the previous plan update. This assertion aligns with population and housing data
provided by the American Community Survey, which indicates a lack of growth in the planning area.

City of Centerville

Per the City of Centerville’s Data Collection Questionnaire, there has been little change in
development within the city sine the previous plan update. This assertion aligns with population and
housing data provided by the American Community Survey, which indicates a lack of growth in the
planning area.

City Ellington




Per the City of Centerville’s Data Collection Questionnaire, there has been little change in
development within the city sine the previous plan update. This assertion aligns with population and
housing data provided by the American Community Survey, which indicates a lack of growth in the
planning area.

3.3.2 Future Land Use and Development®®©

Neither Reynolds County, nor any of its three incorporated municipalities have comprehensive plans.
Land use maps are also not available for any jurisdiction within the county. None of the school districts in
the county have growth plans.

Growth in the county is not anticipated, and, consequently, is not anticipated to impact hazard risk in the
planning area. Per the Missouri Census Data Center's ACS Profile Report for Reynolds County, the
county’s largest population group consists of persons between the ages of 65 and 74. This age group
comprises 13.1% of the total population. It is reasonable to assume that as the members of this group
age, population decline will occur within the county.

The remaining discussion in this section provides future growth and development information, where
available, relative to each participating jurisdiction.

City of Bunker’s Future Development

The City of Bunker has no land use or zoning regulations. Bunker is a small community with a 2016-2020
ACS population estimate of 264 persons—down from 407 in 2010. Other than the installation of a Dollar
General store approximately six years ago, there has been no new development in Bunker in several
years. No future growth or development is anticipated by local officials.

City of Centerville’s Future Development

The City of Centerville has no land use or zoning regulations. Centerville is a small community and the
county seat of Reynolds County. Centerville has a population of 186 persons per the ACS 2016-2020
estimates. Per this estimate, the population of Centerville has remained virtually stagnant with 186
persons reported by the Census in 2010. There has been no new development in Centerville in several
years. Outside of hopes for a Dollar General store, no future growth or development is anticipated by
local officials.

City of Ellington’s Future Development

The City of Ellington has no land use or zoning regulations. Ellington is the population center of the
county with 1,380 people estimated by the American Community Survey, up 39.8% from 2010 (987
people). There has been little development in Ellington in recent years. Since 2006, the city has
implemented three flood buyout projects, with no replacement housing. Despite extraordinarily unusual
population estimates by the American Community Survey, no future growth or development is anticipated
by local officials.

School District’s Future Development

The Lesterville R-IV School District was the only district to participated in the current plan update.
The district has no plans for future construction of new facilities or renovation of its current facilities.
Enroliment and employment numbers have remained stable over the past five years. The district has
expressed interest in seeking funds with which to construct a community safe room. Such
discussions, however, are in the preliminary phases.

Special District’s Future Development

No special districts participated within the current planning effort.




3.4 HAZARD PROFILES, VULNERABILITY, AND PROBLEM STATEMENTS

Within the remainder of this section, each hazard will be analyzed individually in a hazard profile.
The profile will consist of a general hazard description, discussions of the location, strength/
magnitude/extent of previous events, future probability, how risk varies among jurisdictions, and
how anticipated development could impact that risk. At the end of each hazard profile will be a
vulnerability assessment, followed by a summary problem statement including recommendations.

Hazard Profiles

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of
the...location and extent of all natural hazards that can affect the jurisdiction. The
plan shall include information on previous occurrences of hazard events and on the
probability of future hazard events.

Each hazard identified in Section 3.1.4 will be profiled individually in this section in alphabetical order.
The level of information presented in the profiles will vary by hazard based on the information
available. With each update of this plan, new information will be incorporated to provide better
evaluation and prioritization of the hazards that affect the planning area. Detailed profiles for each of
the identified hazards include information categorized as follows:

o Hazard Description: This section consists of a general description of the hazard and the
types of impacts it may have on a community or school/special district.

o GeographicLocation: This section describes the geographic areas in the planning area that
are affected by the hazard. Where available, use maps to indicate the specific locations of the
planning area that are vulnerable to the subject hazard. For some hazards, the entire
planning area is at risk.

o Strength/Magnitude/Extent: This includes information about the strength, magnitude, and
extent of a hazard. For some hazards, this is accomplished with description of a value on an
established scientific scale or measurement system, such as an EF2 tornado on the
Enhanced Fujita Scale. This section should also include information on the typical or
expected strength/magnitude/extent of the hazard in the planning area. Strength, magnitude,
and extent can also include the speed of onset and the duration of hazard events. Describing
the strength/magnitude/extent of a hazard is not the same as describing its potential impacts
on a community. Strength/magnitude/extent defines the characteristics of the hazard
regardless of the people and property it affects.

e Previous Occurrences: This section includes available information on historic incidents and
theirimpacts. Historic event records form a solid basis for probability calculations. In most
cases, events for the previous 20 years were provided for hazards that are random in
occurrence. The data analysis period for hazard events that occur more regularly was
shortened to ten years.

¢ Probability of Future Occurrence: The frequency of recorded past events is used to estimate
the likelihood of future occurrences. Probability can be determined by dividing the number of
recorded events by the number of years of available data and multiplying by 100. This gives the
percent chance of the event happening in any given year. For events occurring more than
once annually, the probability should be reported as 100% in any given year, with a statement
of the average number of events annually. For hazards such as drought that may have
gradual onset and extended duration, probability can be based on the number of months in




drought in a given time-period and expressed as the probability for any given month to be in
drought.

e Changing Future Conditions Considerations:

In addition to the probability of future occurrence, changing future conditions were also
considered, including the effects of long-term changes in weather patterns and climate on the
identified hazards.

Vulnerability Assessments

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

Requirement §201.6(c)(2)(ii)(A) :The plan should describe vulnerability in terms of the
types and numbers of existing and future buildings, infrastructure, and critical facilities
located in the identified hazard areas.

Requirement §201.6(c)(2)(ii)(B) :[The plan should describe vulnerability in terms of an]
estimate of the potential dollar losses to vulnerable structures identified in paragraph
(c)(2)(i)(A) of this section and a description of the methodology used to prepare the
estimate.

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

Requirement §201.6(c)(2)(ii): (As of October 1, 2008) [The risk assessment] must also
address National Flood Insurance Program (NFIP) insured structures that have been
repetitively damaged in floods.

Following the hazard profile for each hazard will be the vulnerability assessment. The vulnerability
assessment further defines and quantifies populations, buildings, critical facilities, and other
community assets at risk to damages from natural hazards. In some cases, the vulnerability
assessments were based on data collected for the 2018 Missouri State Hazard Mitigation Plan.

The vulnerability assessments in this plan update will also be based on:

Written descriptions of assets and risks provided by participating jurisdictions;
Existing plans and reports;

Personal interviews with planning committee members and other stakeholders; and,
Other sources as cited.

Within the Vulnerability Assessment, the following sub-headings will be addressed:

e Vulnerability Overview:
An overall summary of each jurisdiction’s vulnerability to the identified hazards identifying
structures, systems, populations or other community assets that are susceptible to damage
and loss for hazard events.




o Potential Losses to Existing Development:
(including types and numbers, of buildings, critical facilities, etc.) For each participating
jurisdiction, the plan must describe the potential impacts of the hazard. Impact means the
consequences of effect of the hazard on the jurisdiction and its assets. Assets are
determined by the community and include, for example, people, structures, facilities,
systems, capabilities, and/or activities that have value to the community. For example,
impacts could be described by referencing historical disaster impacts and/or an estimate of
potential future losses.

e Previous and Future Development:
This section will include information on how changes in development, if any, have impacted
the community’s vulnerability to the referenced hazard. Furthermore, anticipated future
developments within the planning area, if any, and their impact upon a community’s hazard
risk will be discussed.

e Hazard Summary by Jurisdiction:
For hazard risks that vary by jurisdiction, this section will provide an overview of the variation
and the factual basis for that variation.

Problem Statements

Each hazard analysis will conclude with a brief summary of the problems created by the hazard in the
planning area, and possible ways to resolve those problems. Jurisdiction-specific information will be
provided in cases where the risk varies throughout the planning area. Mitigation actions may then be
been developed to address the identified problems.

3.4.1 Flooding (Riverine and Flash)
Hazard Profile
Hazard Description##(?

A flood is partial or complete inundation of normally dry land areas. Riverine flooding is defined as
the overflow of rivers, streams, drains, and lakes due to excessive rainfall, rapid snowmelt, or ice.
There are several types of riverine floods, including headwater, backwater, interior drainage, and
flash flooding. Riverine flooding is defined as the overflow of rivers, streams, drains, and lakes due
to excessive rainfall, rapid snowmelt or ice melt. The areas adjacent to rivers and stream banks that
carry excess floodwater during rapid runoff are called floodplains. A floodplain is defined as the
lowland and relatively flat area adjoining a river or stream. The terms “base flood” and “100- year
flood” refer to the area in the floodplain that is subject to a one percent or greater chance of flooding
in any given year. Floodplains are part of a larger entity called a basin, which is defined as all the
land drained by a river and its branches.

Flooding caused by dam failure is discussed in Section 3.4.2. It will not be addressed in this section.

A flash flood occurs when water levels rise at an extremely fast rate as a result of intense rainfall over
a brief period, sometimes combined with rapid snowmelt, ice jam release, frozen ground, saturated
soil, or impermeable surfaces. Flash flooding can happen in Special Flood Hazard Areas (SFHAS)
as delineated by the National Flood Insurance Program (NFIP) and can also happen in areas not
associated with floodplains.




Ice jam flooding is a form of flash flooding that occurs when ice breaks up in moving waterways, and
then stacks on itself where channels narrow. This creates a natural dam, often causing flooding
within minutes of the dam formation.

In some cases, flooding may not be directly attributable to a river, stream, or lake overflowing its
banks. Rather, it may simply be the combination of excessive rainfall or snowmelt, saturated ground,
and inadequate drainage. With no place to go, the water will find the lowest elevations — areas that
are often not in a floodplain. This type of flooding, often referred to as sheet flooding, is becoming
increasingly prevalent as development outstrips the ability of the drainage infrastructure to properly
carry and disburse the water flow.

Most flash flooding is caused by slow-moving thunderstorms or thunderstorms repeatedly moving
over the same area. Flash flooding is a dangerous form of flooding which can reach full peak in only
a few minutes. Rapid onset allows little or no time for protective measures. Flash flood waters
move at very fast speeds and can move boulders, tear out trees, scour channels, destroy buildings,
and obliterate bridges. Flash flooding can result in higher loss of life, both human and animal, than
slower developing river and stream flooding.

In certain areas, aging storm sewer systems are not designed to carry the capacity currently needed
to handle the increased storm runoff. Typically, the result is water backing into basements, which
damages mechanical systems and can create serious public health and safety concerns. This
combined with rainfall trends and rainfall extremes all demonstrate the high probability, yet generally
unpredictable nature of flash flooding in the planning area.

Although flash floods are somewhat unpredictable, there are factors that can point to the likelihood of
flash floods occurring. Weather surveillance radar is being used to improve monitoring capabilities
of intense rainfall.  This, along with knowledge of the watershed characteristics, modeling
techniques, monitoring, and advanced warning systems has increased the warning time for flash
floods.

Geographic Location“?(”

Riverine flooding is most likely to occur in Special Flood Hazard Areas (SFHAs). Floodplain maps for
the unincorporated portion of Reynolds County were last finalized by FEMA on September 30, 1988.
Current floodplain maps for the City of Ellington are dated January 16, 1981, and those for the City of
Centerville are dated August 1, 1996. The City of Bunker does not participate within the National
Flood Insurance Program, has not been mapped, and is not at risk of riverine flooding. Maps
showing the SFHA for all participating jurisdictions have been included within Appendix A to this
document.

A floodplain mapping update project is currently underway within Reynolds County. The preliminary
insurance of the revised floodplain maps is anticipated for late summer 2022. No Flood Risk Products
have been developed for the planning area.

The table below provides the number of riverine flood events by location as recorded by the NCEI for
the 26-year period between 1995 and 2021 within Reynolds County and its incorporated cities.

Table 3.16. Reynolds County NCEI Riverine Flood Events by Location, 1995-2021

Location # of Events

Unincorporated Reynolds County 3
-Unincorporated County (unspecified) - 2 flood events
-Unincorporated County (Martinsburg) - 1 flood event




City of Bunker 0
City of Centerville 1
-City of Centerville (unspecified) - 1 flood event

City of Ellington 0

Source: National Centers for Environmental Information, 2021

Flash flooding occurs in SFHA’s and those locations in the planning area that are low-lying. It also
occurs in areas without adequate drainage to carry away the amount of water that falls during
intense rainfall events. The table below provides the number of flash flood events by location as
recorded by the NCEI for the 20-year period between 2001 and 2021 within Reynolds County and
its incorporated cities.

Table 3.17. Reynolds County NCEI Flash Flood Events by Location, 1995-2021

Location # of Events
Unincorporated Reynolds County 13

-Unincorporated County (unspecified)- 2 flood events
-Unincorporated County (North Portion) — 1 flood event
-Unincorporated County (Lesterville) -3 flood events
-Unincorporated County (Black) - 1 flood event
-Unincorporated County (Greely) — 2 flood events
-Unincorporated County (Munger) — 1 flood event
-Unincorporated County (Exchange) — 1 flood event
-Unincorporated County (Garwood) — 1 flood event
-Unincorporated County (Fletcher Mine) — 1 flood event

City of Bunker 0
City of Centerville 0
City of Ellington 3

-City of Ellington (unspecified) - 3 flood events
Source: National Centers for Environmental Information, 2021

Strength/Magnitude/Extent

Missouri has a long and active history of flooding over the past century, according to the 2018
Missouri Hazard Mitigation Plan. Flooding along Missouri‘s major rivers generally results in slow-
moving disasters. River crest levels are forecast several days in advance, allowing communities
downstream sufficient time to take protective measures, such as sandbagging and evacuations.
Nevertheless, floods exact a heavy toll in terms of human suffering and losses to public and private
property. By contrast, flash flood events in recent years have caused a higher number of deaths and
major property damage in many areas of Missouri.

According to the U.S. Geological Survey, two critical factors affect flooding due to rainfall: rainfall
duration and rainfall intensity — the rate at which it rains. These factors contribute to a flood’s height,
water velocity and other properties that reveal its magnitude.

National Flood Insurance Program (NFIP) Participation®®
Table 3.18, below, provides details on NFIP participation for the communities in the planning area.

Table 3.19 shows the number of policies in force, the amount of insurance in force, the number of
closed losses, and the total payments for each jurisdiction.
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Table 3.18.

NFIP Participation in Reynolds County

Regular-
Community ID Community Name NFIP Participant (Y/N) Current Effective Emergency
# Sanctioned? Map Date Program Entry
Date
290829 Reynolds County Yes, Not Sanctioned 9-30-1988 3-1-1993
- City of Bunker No - -
290311 City of Centerville Yes, Not Sanctioned 8-1-1996 8-1-1986
290312 City of Ellington Yes, Not Sanctioned 1-16-1981 1-16-1981

Source: NFIP Community Status Book, 6-1-2022 (https://www.fema.gov/cis/MO.html)

Table 3.19.

NFIP Policy and Claim Statistics as of August 20, 2022

Community Name Policies Insurance in Force Closed Losses Total Payments
in Force
Unincorporated Reynolds County 36 $1,715,300 57 $403,211.28
City of Centerville 4 $109,000 3 $15,000
City of Ellington 24 $3,242,500 72 $2,188,296.30

Source: PIVOT

*Closed Losses are those flood insurance claims that resulted in payment. Loss statistics are for the period from April 1976 to

August 2022.

The jurisdiction with the most flood insurance payments is clearly the City of Ellington. To date,
payments made to policies holders within the city amounted to $2,188,296.30, while the remainder
of the entire county totaled $415,211.28. NFIP claims payments to policy holders within the City of
Ellington comprised 83.9% of the total claims amounts paid within the county as a whole. No
communities within the planning area are sanctioned by the NFIP. The City of Bunker does not
participate within the program as all areas of its jurisdiction are Zoned X or C.

Repetitive Loss/Severe Repetitive Loss Properties

Repetitive Loss Properties are those properties with at least two flood insurance payments of $1,000
or more in a 10-year period. According to the Flood Insurance Administration, jurisdictions included
in the planning area have a combined total of eight repetitive loss properties. As of July 15, 2022,
no properties have been mitigated, leaving eight un-mitigated repetitive loss properties.

Table 3.20, below, provides providing a summary of the repetitive loss properties in the planning

area.
Table 3.20. Reynolds County Repetitive Loss Properties
TN # of Type of #
Jurisdiction Properties | Property | Mitigated Total Payments Average Payment # of Losses
Reynolds County 6 0 $246,698.466 $16,446.56 15
City of Centerville 0 - - -
City of Ellington 2 0 $21,488.06 $11,578.87 4

Source: Missouri State Hazard Mitigation Plan, 2018

Severe Repetitive Loss (SRL): A SRL property is defined it as a single family property (consisting of
one-to-four residences) that is covered under flood insurance by the NFIP; and has (1) incurred flood-
related damage for which four or more separate claims payments have been paid under flood
insurance coverage with the amount of each claim payment exceeding $5,000 and with cumulative
amounts of such claims payments exceeding $20,000; or (2) for which at least two separate claims
payments have been made with the cumulative amount of such claims exceeding the reported value
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of the property.

Per the 2018 Missouri Hazard Mitigation Plan, there are no SRL properties within Reynolds County.
Due to Federal restrictions on data sharing, the State of Missouri was unable to provide neither full
Repetitive Loss data, nor current Severe Repetitive Loss data. “Property Type” was not available for
Repetitive Loss properties. The Severe Repetitive Loss data cited here was obtained from the 2018
Missouri State Hazard Mitigation Plan.

Previous Occurrences

There have been nine presidential flooding disaster declarations that included the planning area.
They are listed as follows:

DR-1023  Severe Storms, Tornadoes, & Flooding 4/9/94-5/5/94 No Damage Reported
DR-1749  Severe Storms & Flooding 3/17/08-5/9/08 PA $26,045,574.54
IA $13,924,227.09
DR-1809 Severe Storms, Flooding, & Tornadoes 9/11/08-9/24/08 PA $8,529,243.13
IA $6,869,983.55
DR-1748  Severe Winter Storms & Flooding 2/10/08-2/14/08  PA $10,068,998.77
IA $0
DR-1847  Severe Storms, Tornadoes, & Flooding 5/8/09-5/16/09 PA $27,072,334.75
IA $5,417,824.37
DR-1980 Severe Storms, Tornados, Flooding 4/19/11-6/6/11 PA $161,607,587.62

IA $37,115,639.63
EM-3374  Severe Storms, Tornadoes, Straight-Line Winds, & Flooding 12/22/15-1/9/16  No Damage Reported

DR-4250 Flood, Severe Storms, Tornados 12/23/15-1/9/16  PA $ $35,000,668.13
IA $13,173,843.43

DR-4317  Severe Storms, Tornadoes, Straight-Line Winds, & Flooding 4/28/17-5/11/17  PA $83,150,578.92
IA $12,527,583.31

Of the nine presidentially-declared disasters involving flooding, Reynolds County was deemed
eligible for both public and individual assistance in four of the disasters: DR-1749, 1847, 1980, and
4317. DR-1980 was one of the most severe storms with 2,847 residences impacted. During DR-
4317, 1,932 residences were either destroyed (396) or majorly damage (838) throughout the entire
multi-county designated area. The reported per capita impact was $116.95 in Reynolds County—
one of the highest per capita impacts of all declared counties. The community most heavily
impacted within the planning area in both disasters was the City of Ellington.

Table 3.16 and Table 3.17, above, show the number of events of riverine and flash flooding which
have occurred in Reynolds County in the past 20 years. During the 20-year period beginning July
28, 2001, 16 flash flood events occurred in Reynolds County. One of the events resulted in a death,
while 4 events resulted in property damages totaling $762,000.

In the same time period, 3 riverine flood events occurred in Reynolds County. One of the events
resulted in 2 deaths. Per the database, no injuries, property or crop damage resulted from the 3
events resulted. Table 3.21 summarizes the past effects of riverine flood events in the planning area.




Table 3.21. NCEI Reynolds County Riverine Flood Events Summary, 2001 to 2022

# of # of # of | Property Crop
Events| Deaths| Injuries| Damages | Damages|
Unincorporated Reynolds County 2 2 0 0 0

-Unincorporated Reynolds County (unspecified) — 1 flood event

-Unincorporated Reynolds County (Martinsburg) — 1flood event
City of Centerville — 1 flood event
City of Ellington 0 0 0 0 0
Source: NCEI, data accessed 6/15/2022

Year

N
o
o
o
o

Data compiled by FEMA for use in their Data Visualization Tool found at https://www.fema.gov/data-
visualization-floods-data-visualization reveals previous Public Assistance provided to various
jurisdictions in the planning area. Review of previous Public Assistance grants can reveal repetitive
damage sites which should be considered for mitigation.

Reynolds County Protective Measures - $299,037
Reynolds County Debris Removal - $432,455
Reynolds County Public Buildings - $500
Reynolds County Road & Bridge - $6,954,598
City of Ellington Debris Removal - $34,341
City of Ellington Protective Measures - $38,461
City of Ellington Public Building - $1,000

City of Ellington Recreational - $4,755

City of Ellington Roads & Bridges - $240,620
City of Ellington Public Utilities - $12,064

City of Centerville Debris Removal - $13,682
City of Centerville Roads & Bridges - $28,761
City of Centerville Public Utilities - $17,711

City of Centerville EMS - $9,335

Roads and bridges located within the unincorporated portion of the county are cited as the types of
public property with the highest incidence of damage due to flash and riverine flooding. Per the data
available, damage to roads and bridges resulting from flash and riverine flooding in the unincorporated
portion of the county has cost the public nearly $7 million since August 1998.

The NCEI list of flash and riverine floods includes event narrative information specific to the planning
area. The dates and pertinent information are provided below.

Flash Flood Events

7/28/2001 — 7/29/2001 Rainfall of 3 to 6 inches caused scattered flash flooding across parts of Iron,
Madison and Reynolds counties. Numerous county roads were flooded.

5/15/2002 - 5/13/2002 Flash flooding started Sunday, Mother's Day, and continued into early
Monday. Around 6 inches of rain fell on ground already saturated by previous rain. For several
counties, it was the worst flooding in memory. Iron County was especially hard hit. Virtually every
creek and small stream flooded closing roads throughout the county. There were numerous water
rescues as people were trapped in their cars. Emergency shelters in the County were opened to help
stranded motorists and people who were flooded out of homes. The story was similar in Reynolds
County as Highways 49 and 21 had to be closed.

8/1/2001 Heavy rain caused flash flooding across the northern half of Reynolds County. The Middle
Fork of the Black River flooded Highway 21. A campground in the area had to be evacuated due to
the high water.




11/15/2005 Heavy overnight rain caused flash flooding across parts of Iron, Madison and Reynolds
counties. In Reynolds County, the Bunker School District had to cancel classes for the day because
of the number of roads that were impassable. Flooding was reported around Ironton in Iron County,

and in Madison County, Highway M and County Roads 328 and 330 were impassable.

12/14/2005 On December 14, 2005, between approximately 5:15 - 5:30 a.m. CST, the Upper
Reservoir of the AmerenUE Taum Sauk Hydroelectric Plant failed. About 1 billion gallons of water
rushed down the side of Proffit Mountain to the East Fork of the Black River which flows through
Johnson's Shut-Ins State Park. The rush of water destroyed virtually everything in its path leaving
nothing but bare bedrock on the mountainside immediately downstream from the break.

The Superintendent of Johnson's Shut-Ins State Park, his wife and three children were injured when
the flood water completely swept away their home which was located on Highway N near the
entrance to the park. The three children were taken to a St. Louis hospital in critical condition, but all
recovered. There was nothing left of the home except for a foundation filled with water. A dump truck
filled with zinc, a tractor-trailer carrying logs, and a car were swept off Highway N by the water as
well. The occupants were not injured.

Johnson's Shut-Ins State Park suffered major damage. The park store, a campground, and a
playground were filled with trees, rocks and other debris. Hundreds of yards of wooden walkways
were damaged. Picnic tables were swept away and a layer of mud covered much of the park. The
park is a major recreation area during the spring and summer months. At peak times, there are a
couple thousand people in the park. Luckily, there was no one in the park at the time of the flood.

The East Fork of the Black River flows through Johnson's Shut-Ins State Park to the Lower Taum
Sauk Reservoir. The Lower Reservoir held most of the incoming water, with the excess water flowing
over the dam spillway. There was minimal damage to the Lower Reservoir.

6/29/2007 Heavy rain caused flash flooding in Ellington, MO. The county sheriff reported some
roads in Ellington had up to 2 feet of water covering them.

9/9/2007 Two to three inches of rain fell over a short amount of time on ground that was already
saturated from previous rains (2 to 5 inches) in the previous 24 hours. The sheriff's department
evacuated Twin Landings Camping Park, just north of Lesterville, due to more than one foot of water
on the roads and the threat of additional rains. Several trees fell down onto Highway 21 in Lesterville
because of the saturated soils.

3/18/2008 Very heavy rain fell over Reynolds County beginning late on the 17th of March and
throughout the day on the 18th. The co-operative observer in Ellington reported a storm total of 9.7
inches. Four inches of rain fell in Ellington through 8 am on the 18th, then another 2 inches fell
between 8 am and 11 am on the 18th, with an additional 3.7 inches in the hours after that. This
caused the creeks in the area to rise rapidly including Logan Creek which flows through the middle of
Ellington. The creek rose nearly 10 feet by noon. Around 8 am, an 81-year-old man was trying to
clear some flood debris from a bridge that goes over the creek next to his business and was possibly
knocked into the flood waters by a camper trailer that had been washed away from its location. He
was pronounced dead at 8:30 am. Homes and businesses were flooded in town and several propane
tanks were floating in the flood waters. Numerous roads throughout Reynolds County were flooded
due to the heavy rains.

4/10/2008 Between 2 and 3 inches of rain fell in a short amount of time on already saturated
soils. This caused some flash flooding, especially over the eastern sections of the county. Numerous
roads were closed due to flooding including Highway N and Highway 49 about 3 miles southeast of
the intersection with Highway 21. Also, in Centerville a creek overflowed out of its banks causing
water to rise on several roads in town near the creek and affected several buildings in town.




6/9/2009 Up to three inches of rain fell in a short amount of time causing flash flooding. Several
roads were flooded including Route F just west of Highway 106.

8/18/2009 Up to six inches of rain fell in a short amount of time causing flash flooding. Two feet of
flowing water covered Highway U east of Lesterville.

4/23/2011 Between six and nine inches of rain fell over several days in Reynolds County. Numerous
roads were flooded including Route B south of Reynolds, Highway F just west of Ellington, and Route
106 in Ellington. The heavy rain caused Logan Creek in Ellington to rise above record levels and
prompted portions of town to be evacuated due to flooding.

12/28/2015 Between three and six inches of rain fell across the county in a 48-hour period. The
heaviest rain fell in the early morning hours of December 28th causing flash flooding. Numerous
roads were flooded including Route F where Logan Creek passes under it, the intersection of
Highway 106 and Route B due to Logan Creek being well out of it's banks and Route CC from
County Road 465 to the Wayne County line. Damage so far has been estimated around $355,000.

4/29/2017 Between seven and ten inches of rain fell causing widespread flash flooding. Numerous
roads were flooded across Reynolds County including Route F west of Ellington. A number of water
rescues had to be performed in Ellington due to Logan Creek rising well above its banks. Also, there
were water rescues performed in Lesterville due to flash flooding. In Ellington, the only grocery store
and a Dollar General store were flooded.

2/24/2018 A number of rounds of rain moved through the region over several days. Thus the soils
were saturated. Between one and three inches of rain fell in a short amount of time causing flash
flooding. Numerous roads were flooded including Highway F west of Ellington.

7/31/2020 Up to four inches of rain fell in a short amount of time causing flash flooding. Several
roads were flooded around the Ellington area including Highway F leading up to the bridge that
crosses Logan Creek, just north of intersection with Highway 106.

Riverine Flood Events

5/7/2002 — 5/19/2002 Several heavy rain events caused the Black River to flood through most of the
period. Since it is a small flashy river, it rose over and fell back under flood stage several times. The
river peaked about 13.5 over flood stage on May 15. Several roads in the area were closed at various
times due to the flooding.

1/13/2007 General flooding occurred across parts of Southeast Missouri due to 1 to 3 inches of rain.
Small creeks and streams flooded and many low-water crossings became impassable. Several
inches of rain caused flooding of small creeks and streams and low-water crossings across much of
Reynolds County.

11/17/2015-11/18/2015 Up to 6 inches of rain fell over two days in Reynolds County. This caused
streams, creeks and low water crossings to flood. Two men drown while trying to cross low water
crossings. A 49-year-old man was in his truck on County Road 814, just south of Highway J. He
attempted to cross Brushy Creek and was swept downstream toward the Black River. His body was
located the next day. Another man, age 40, tried to cross a low water crossing in his vehicle on
County Road 510, just west of Clearwater Lake. His body and vehicle were swept downstream. Both
incidents occurred between 2 am and 3 am Wednesday morning, November 18th.

Probability of Future Occurrence

Probability can be calculated by analyzing the numbers of events occurring in a set number of years and
dividing the number of events by the number of years. Regarding the probability of a flash flood event
occurring in Reynolds County in any given year, 16 events is divided by 20 years resulting in an average of




less than one event per year, or four events in a five-year period. Using the same formula (3 events/20
years), .15 riverine floods can be expected to occur somewhere in the planning area in any given year. This
is the equivalent of one riverine flood event occurring somewhere within the planning area every six to
seven years.

Changing Future Conditions Considerations“®/

According to the 2018 Missouri State Hazard Mitigation Plan, “over the last half century, average
annual precipitation in most of the Midwest has increased by 5 to 10 percent. Rainfall during the
four wettest days of the year has increased about 35 percent, and the amount of water flowing in
most streams during the worst flood of the year has increased by more than 20 percent.” If this
increased precipitation intensity continues, the frequency of flooding within the planning area is
likely to increase. Such changes in climate patterns can lead to the development of compounding
events that interact to create extreme conditions. Flooding caused by high groundwater levels
typically recedes more slowly than riverine flooding, slowing the response and recovery process.

Per the state plan, “Communities already prone to flooding should be prepared for a potential
increase in facility closures and/or damages, as well as an increase in public demand for flood
response and assistance.”

Vulnerability*®) *<)
Vulnerability Overview

Flooding presents a danger to life and property, often resulting in injuries, and in some cases,
fatalities. Floodwaters themselves can interact with hazardous materials. Hazardous materials
stored in large containers could break loose or puncture as a result of flood activity. Examples are
bulk propane tanks. When this happens, evacuation of citizens is necessary.

Public health concerns may result from flooding, requiring disease and injury surveillance.
Community sanitation to evaluate flood-affected food supplies may also be necessary. Private water
and sewage sanitation could be impacted, and vector control (for mosquitoes and other entomology
concerns) may be necessary.

When roads and bridges are inundated by water, damage can occur as the water scours materials
around bridge abutments and gravel roads. Floodwaters can also cause erosion undermining road
beds. In some instances, steep slopes that are saturated with water may cause mud or rock slides
onto roadways. These damages can cause costly repairs for state, county, and city road and bridge
maintenance departments. When sewer back-up occurs, this can result in costly clean-up for home
and business owners as well as present a health hazard.

Potential Losses to Existing Development

As reported within the University of Missouri GIS Department’s MSDIS Structure Inventory & All
Hazard Risk Dataset, there are 4,483 structures located in Reynolds County. The City of Bunker is
home to 115 structures, the City of Centerville, 81 structures, and the City of Ellington, 484
structures. The remainder (3,803, or 84.8% of total structures in the planning area) are located in
balance of the county. The total structure value in the planning area is estimated at $423,248,000,
with contents valued at $233,364,000. The majority of structures in each jurisdiction are typed as
residential and valued, in total, at $560,562,000. Residential structures comprise an estimated
85.4% of total structure value in the planning area.

Unfortunately, Reynolds County does not have a digital Flood Insurance Rate Map (DFIRM).




Consequently, MSDIS was unable to calculate the definitive number of Reynolds County structures
located within the Special Flood Hazard Area (SFHA)/100-year floodplain. Such analyses would
prove beneficial in planning mitigation actions pertaining to flood—particularly within the Cities of
Ellington and Centerville. It should be noted that an effort is underway to produce new digital flood
hazard boundaries and a DFIRM. Preliminary boundaries were not available as of the compilation of
this risk assessment.

Per the 2018 Missouri State Hazard Mitigation Plan (State Vulnerability Overview and State
Estimates of Potential Losses), “Hazus software was utilized to generate the flood hazard boundary
and associated depth of flooding. Model parameters included:

e Thirty-meter resolution Digital Elevation Models (DEM) were used as the terrain base to
develop hydrologic and hydraulic models;

e Streams and rivers with a minimum drainage basin area of 10 square miles were modeled as
all experiencing a base flood at the same time; and,

o U.S. Geological Survey hydrologic regional regression equations and stream gage data were
included in Hazus.”

HAZUS software was utilized to generate the flood hazard boundary and associated depth of
flooding. Per the analysis, total building exposure to flood in the planning area is $669,647.000, with
potential structural damage amounting to $25,922,000 and a loss ratio of 3.87%--the fourth highest of
the state’s 114 counties. The total exposure to building contents and inventory in the county is
$31,244,000 and $11,000,000, respectively. MSIDS estimates 180 exposed structures county-wide,
while Hazus estimates 97 exposed structures, with 28 of those receiving substantial damage.

Per the 2018 Missouri State Hazard Mitigation Plan, there exist six repetitive loss properties within
the unincorporated portion of the county and two within the City of Ellington. There are no reported
severe repetitive loss properties. Per a search of the PIVOT database conducted by the State
Emergency Management Agency during August 2022, 132 flood insurance claims totaling
$2,606,507 had been paid from 1976 to 2002. The majority of those funds—84%--were distributed to
policy holders with flood-damaged structures in the City of Ellington.

The Reynolds County Ambulance District headquarters is located within an area subject to flooding in
the City of Centerville. Within the City of Ellington, the county’s only grocery store and general store
are vulnerable to flooding during heavy rain events. In 2017, the structures—located adjacent to
each other—were inundated with multiple feet of water and closed for months leaving county
residents without a local food supply.

Impact of Previous and Future Development#©: 57

Development of any kind can impact flash and riverine flooding within and around the development
area. The installation of impervious (concrete, asphalt, etc.) increases stormwater runoff. Impervious
surfaces do not allow water to be absorbed by the soil resulting in rainfall collections and flash
flooding. At the time of this plan update, there was no development in low-lying areas near rivers and
streams known to the MPC. While there are inadequate drainage systems within the Cities of
Centerville and Ellington, no development within the affected areas of the two cities is anticipated.

No additional installation of large-scale development involving impervious surfaces is planned for the
two cities.

In the past decade, the City of Ellington has conducted two residential flood buyout projects. While
these projects have decreased the city’s vulnerability to flooding, the city has experienced population
loss as replacement housing is scarce. Neither Centerville, or Reynolds County have engaged in
such activities primarily due to limited funding and more pronounced demand from neighboring
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counties (Carter and Reynolds). No other changes in development within flood-prone areas were
determined to impact vulnerability within the planning area.

Hazard Summary by Jurisdiction

Per the floodplain maps found in Appendix A differences in risk by jurisdiction can be noted.
Furthermore, Tables 3.15 and 3.16 show the type and number of events by location. Per the
floodplain maps and Data Collection Questionnaires, in was determined that the participating
school district did not have assets located within floodplains.

Each jurisdiction within the county has a different level of risk for flooding. Areas near the Black
River, Current River, Brushy Creek, and Logan Creek or any other low water areas have a higher
risk of being damaged during a flood or flash flood event. The City of Ellington—the county’s
population center is at a higher risk of damage during an event. The previous tables and narrative
contain information regarding historical flooding events including the locations in which they occur.
Until mitigation actions are implemented, the areas cited are at a higher risk of experiencing similar
flooding events when compared to other portions of the planning area. Such areas have been
summarized below.

Reynolds County — The unincorporated areas of Reynolds County is perhaps the most
susceptible to future flooding events within the entire planning area. This is due to both the size of
the county and historical data showing the high number of floods within the unincorporated portion
of the county. Event narrative found within the NCEI Storm Event Database for the past 20 years
cites the following areas in the county as most frequently flooded:

Highway 21 near the Middle Fork of the Black River (3 events)
State Highway N in the northeast portion of the county (1 event)
State Highway 49 in the northeast portion of the county (2 events)
State Highway CC in the northeast portion of the county (1 event)
State Highway U near Lesterville (1 event)

State Highway B — Logan Creek (2 events)

State Highway F west of Ellington, Logan Creek — 6 events

State Highway 106 west of Ellington (Logan Creek — 2 events
County Road 814, Brushy Creek — 1 event, 1 death

County Road 510, Doe Run Creek — 1 event, 1 death

Lesterville Area, Black River — 2 events

Per FEMA records, Public Assistance provided in response to flood disasters is most often
redeemed by the county for repairs to its roads and bridges. Specifically, since 1998, $6,954,598
in total repair cost has been incurred.

City of Bunker — The City of Bunker is not susceptible to flood events and does not participate
within the National Flood Insurance Program.

City of Centerville — Areas referenced within event narrative found within the NCEI Storm Event
Database cite the City of Centerville has having been affected by one flash flood event within the
past 20 years. Public Assistance payouts indicate flood damage to roads and bridges, public
utilities, and emergency medical facilities totaling $60,154.

City of Ellington — Areas referenced within event narrative found within the NCEI Storm Event




Database cite the City of Ellington has having been affected by four flash flood events within the
past 20 years. One death and significant property damage have resulted from all flooding events
affecting the city. Public Assistance payouts indicate flood damage to roads and bridges, public
utilities, public buildings, and recreational facilities totaling $331,241 over the past 20 years. Flash
flooding primarily from the Logan Creek is the greatest flood-related threat to the City of Ellington.
84% of NFIP claims paid between 1976 and 2002 were made to owners of property located within
the jurisdictional boundaries of Ellington.

Lesterville R-IV School District — There are no school district assets located within the Special
Flood Hazard Area. Given the numerous natural streams and manmade impoundments located
within the districts service area, school bus transportation routes will be affected during flash flood
events.

Problem men

As expected, certain portions of Reynolds County are more at risk of future flooding events than are
others, such as areas that lie within the 100-year flood plain. The county is laced with multiple
streams and creeks, during flood events, many of the streams and creeks flow out of their banks. The
flooding occurs in the areas of lower elevations as the rain waters flow downhill from the upper
elevations. Areas such as Bunker are immune to flooding for the most part, while the Cities of
Centerville and Ellington have ongoing flooding issues. The county’s only grocery store and its
ambulance district headquarters are subject to sometimes severe flooding.

During this planning process the Hazard Mitigation Planning Committee established goals to prevent
loss of life and damage from future flooding events. Possible solutions follow:

o Offer assistance in relocating the grocery store and general store located within the City of
Ellington to higher ground—both damaged and closed by prior flood events;

e Determine and install mitigation structures to contain the source of flooding (Logan Creek)
within the City of Ellington, thereby, preventing flooding of numerous residential properties, a
recreational facility, city park, and the county’s only grocery store;

e Analyze strategies to alleviate flooding along State Highway F west of Ellington;

o Explore CRS participation for the City of Ellington to lower flood insurance premiums and
increase policy purchases;

¢ Relocate the Reynolds County Ambulance District headquarters building to an elevated more
centralized location within the county outside of the Special Flood Hazard Area (SFHA); and,

o Request MSDIS analysis of number and types of structures within the Special Flood Hazard
Area pending the release of digital flood hazard boundary data and examine analysis for
potential mitigation action identification/revision.

3.4.2 Dam Failure*®)(1)p; 4(b)(2.3)
Hazard Profile
Hazard Description

A dam is defined as a barrier constructed across a watercourse for the purpose of storage, control,
or diversion of water. Dams are typically constructed of earth, rock, concrete, or mine tailings.
Dam failure is the uncontrolled release of impounded water resulting in downstream flooding,
affecting both life and property. Dam failure can be caused by any of the following:




1. Overtopping: Inadequate spillway design, debris blockage of spillways or settlement of the
dam crest.

2. Piping: Internal erosion caused by embankment leakage, foundation leakage and
deterioration of pertinent structures appended to the dam.

3. Erosion: Inadequate spillway capacity causing overtopping of the dam, flow erosion, and
inadequate slope protection.

4. Structural Failure: Caused by an earthquake, slope instability or faulty construction.

Both the Missouri Department of Natural Resources (MoDNR) and the U.S. Army Corps of Engineers
maintain inventories of dams. The National Inventory of Dams (NID), is maintained by the U.S. Army
Corps of Engineers (USACE). The MoDNR database contains information for dams located within
the State of Missouri.

In Missouri, dams less than 25 feet are generally not inventoried and are unregulated by the Missouri
Department of Natural Resources. Dams taller than 25 feet but less than 35 feet are inventoried by
the department with some dam data (e.g. height, etc.) provided to the National Inventory of Dams.
Dams within this size category, however, remain unregulated in the State of Missouri. And, finally,
dams 35 feet or more in height are regulated by the department. Construction and operation of such
dams require a permit.

Table 3.22, below, outlines the classification system—defined by inundations areas—Missouri uses
to describe dams. There are no Class | dams located in Reynolds County. There are eight dams in
the planning area defined as Class Il. These eight dams must be inspected every three years and
are the same eight dams in the county classified by the USACE as “High Hazard” dams. Table 3.23
outlines the classification system used by the U.S. Army Corps of Engineers within its National
Inventory of Dams, which defines dams by size and potential loss of life assuming failure.

Table 3.22. MoDNR Dam Hazard Classification Definitions

Hazard Class Definition
The area downstream from the dam that would be affected by inundation
Class | contains ten (10) or more permanent dwellings or any public building. Inspection

of these dams must occur every two years.

The area downstream from the dam that would be affected by inundation contains
one to nine permanent dwellings, or one or more campgrounds with permanent
water, sewer, and electrical services or one or more industrial buildings. Inspection of
these dams must occur every three years.

Class Il

The area downstream from the dam that would be affected by inundation does not
Class Il contain any of the structures identified for Class | or Class Il dams. Inspection of these

dams must occur once every five years
Source: Missouri Department of Natural Resources, http://dnr.mo.gov/env/wrc/docs/rules reg 94.pdf

Table 3.23. NID Dam Hazard Classification Definitions

Hazard Class Definition

Low Hazard Loss of one human life is likely if the dam fails.

Eignifigant Possible loss of human life and likely significant property or environmental destruction.
azar




Equals or exceeds 25 feet in height and which exceeds 15 acre-feet in storage, or

High Hazard equals or exceeds 50 acre-feet of storage and exceeds 6 feet in height.

Source: National Inventory of Dams, US Army Corps of Engineers
Geographic Location

Dams Located Within the Planning Area

There are twenty-three dams located within Reynolds County. Sixteen of these dams are considered
high hazard dams by the U.S. Army Corps of Engineers (USACE) while three are considered
significant hazard dams. Five dams in the planning area are classified as low hazard dams and are
not profiled within this section. No dams physically located in Reynolds County are owned or
operated by the (USACE). The Clearwater Lake Dam is owned and operated by the USACE, but is
located immediately outside of the county’s jurisdictional boundary in neighboring Wayne County. Of the 23
high hazard dams located within Reynolds County, seven are owned by private entities involved with
the mining industry.

Table 3.24, below, lists the names, locations, and other pertinent information for all high hazard dams
in the planning area. The term “acre-foot” is defined as the amount of water needed to inundate one
acre of land at a depth of one foot. “Distance to Nearest City” was estimated as straight-line or aerial
distance, rather than stream distance. An “Emergency Action Plan” is a formal document which
outlines preplanned actions to be followed by the dam owner to mitigate damages and loss of life
resulting from dam failure. All dams classified by the State of Missouri as Class | dams are classified
by the USACE as high hazard dams, with the exception of Brushy Creek Tailings #3 Dam, which is
not noted by the USACE as existing and cannot be seen on aerial imagery. Those dams located
within the planning area, designated by the USACE as high hazard, and classified by the State of
Missouri as Class | dams and are included within the table below.

Table 3.24. High Hazard Dams in the Reynolds County Planning Area
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Fletcher Mine YeS 51 |s10  [4-13-2017 [Tr-BeeFork  [Centerville 14 Doe Run
Clarification Da Company
Selaland Dam  Not 1) g5 4-30-1979  [Clay Lick Hollow|Lesterville o Loraine
Required Pershall
OkkapassaDam — INot g ligs  l4.30.1979 [Clay Lick Hollow|Lesterville o Loraine
Required Pershall
3.
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[Taum Sauk Ps Yes Union
Upper 125 1,350 (9302020 |22 FOBIACK ) egtervie 6 Electric
ver
Company
[Taum Sauk Ps Yes Union
Lower 60 6,350 [9-30-2020 E?St Fork Black Lesterville 3 Electric
ver
Company
Westiork Main Dam|Yes  l35 7500 f-12-2018 [LFWeSLFOrk igaynoids 14 [Private
Black River
Westfork Southeast [Yes Tr West Fork .
Dam 115 1,010 }4-12-2018 Black River Reynolds 14 Private
Buick Tailings Dam Yes 1444 15404 [6-17-2016 [Strother Creek [Oates 3 809 Run
ompany
Fletcher Tailngs V&S bot /5,333 [1-5-2009  [TrBee Fork  [Cenerville 12 [PoeRun
am Company
Brushy Creek IYes o5 4438 [1-8-2018  [Tr-Bills Creek  [West Fork 6 Doe Run
Tailings Company
Sweetwater Tailings\Yes 143, b3 467 16.7-2017  |Adair Creek  [Corridon y5  [PoeRun
Dam Company

Sources: Missouri Department of Natural Resources, https://dnr.mo.gov/geology/wrc/dam-safety/damsinmissouri.htm
and National Inventory of Dams, http://nid.usace.army.mil/cm_apex/f?p=838:12.

Figure 3.3.

High Hazard Dam Locations in Reynolds County and

38




Areas Impacted in the Event of Breach
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Upstream Dams Outside the Planning Area

There are 20 dams located potentially upstream of the planning area. The map below depicts the
locations of those 20 dams. Per inundation maps and emergency action plans provided by the
Missouri Department of Natural Resources, Dam and Reservoir Safety Program, only one of the dams—
the Magmont Tailings Dam located in Iron County—will impact Reynolds County in the event a structural
failure. One residence in the northern portion of the planning area is located within the inundation area of this
dam 8.5 miles downstream near Black. Should a failure occur, the residence would be consumed by two feet
of water within 2,100 minutes of the event. (See Appendix B.) The Magmont Tailings Dam is indicated
with a black arrow in the map below.




Figure 3.4. Upstream Dams Outside Reynolds County
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Strength/Magnitude/Extent

Typically, the severity of a dam failure would be similar in some cases to the impacts associated with
flood events. (See the flood hazard vulnerability analysis and discussion.) The strength, magnitude,
and extent of dam failure is related to the volume of water behind the dam, as well as the potential
speed of onset, depth, and velocity. Because of this, it should be noted that, dam failures could flood
areas outside of mapped flood hazards.

Based on the hazard class definitions, failure of any of the High Hazard/Class | dams could result in a
loss of human life, serious damage to residential, industrial or commercial areas, public utilities,
public buildings, or major transportation facilities. Catastrophic failure of any high hazard dams has
the potential to result in greater destruction due to the potential speed of onset and greater depth,
extent, and velocity of flooding. Note that for this reason, dam failures could flood areas outside of
mapped flood hazards.

The probable severity of a future dam failure event in Reynolds County depends primarily upon two
variables—the location and size of the dam in question. As stated above, there are 16 high hazard
dams located in the county—all of varying sizes. Should any one of these structures fail, resulting
damages could range from limited to severe depending upon both the dam’s location and its size. For
example, many dams are very large impoundments (5,000 acre-feet or more) are located in remote
areas of the county. Should one of these structures fail, damages to transportation infrastructure and
natural resources could occur but few residences would be directly impacted.
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Of the dams located in Reynolds County, the Missouri Department of Natural Resources shows 11 as
holding more than 500 acre-feet of water, while twelve are shown to hold between 100 and 500 acre-
feet. The remaining four, for which data is available, hold less than 100 acre-feet of water.

The severity/magnitude of dam failure would be similar in some cases to the impacts associated with
flood events (see the flood hazard vulnerability analysis and discussion). Yet, catastrophic failure of a
high hazard dam could result in severe destruction due to the potential speed of onset and greater
depth, extent, and velocity of the flood waters. For this reason, dam failures could flood areas beyond
mapped flood boundaries. Based on the USACE dam hazard class definitions, failure of a dam
classified as “high hazard” could result in loss of life, serious damage to residential, industrial or
commercial areas, public utilities, public buildings, or major transportation facilities.

Inundation maps showing the geographic location at risk are available only for the Firepit Lake Dam
in northern Reynolds County and the Fletcher Mine Clarification Dam in the north central portion of
the county. Emergency Action Plans (EAP’s), however, are available for the following dams located
within the planning area:

Brushy Creek Tailings Dam (EAP)
Buick Mine (EAP)

Fletcher Mine Tailings Dam (EAP)
Sweetwater Tailings Dam (EAP)
West Fork Dams (EAP).

These maps and EAP’s are included in Appendix B of this plan.

Recent inspection reports from the MDNR for all high hazard dams regulated by the State were
requested of the Missouri Department of Natural Resources. Representatives of the Dam and
Reservoir Safety Program within the department indicated that the reports could not be released due
to privacy and safety reasons.

Previous Occurrences

There has been one significant dam failure occurring within the planning area. On December 14,
2005, the upper reservoir of the Taum Sauk Mountain Hydroelectric Plant overtopped due to
operator error causing catastrophic failure of the massive structure. The dam measured 6,562 feet in
length and 125 feet tall.

As reported by damfailure.org, a breach 656 feet in length developed in the early morning hours
along the northwest corner of the structure. Within 25 minutes, 4,300 acres-feet of water traveled
“down Proffit Mountain toward the Black River with a peak discharge of 273,000 cubic-feet per
second. Before it reached the river and flowed into the Lower Reservoir where it was entirely
contained, the flood destroyed 281 acres of Johnson’s Shut-Ins State Park and ripped the
superintendent’s home from its base. By chance alone, loss of life was averted and only four people
sustained injuries. However, estimates of the destruction and property damage caused by the failure
and ensuing flood reached $1 billion. Damage consisted of washing out the reservoir embankment,
trees, and soil, and scouring the ground to bedrock in places.




Figure 3.5. Upper Taum Sauk Reservoir Following Breach — December 2005




Figure 3.6. Aerial View of Taum Sauk Upper Reservoir Breach, Reynolds County, Missouri
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There have been no other dam failures reported within the county.
Probability of Future Occurrence

Regular inspection and maintenance of high hazard dams is necessary to prevent structure failure,
consequential loss of life, and property damage. Regular inspections can identify structural
deficiencies before failure occurs; while, regular maintenance helps preserve the integrity and
functionality of the structure, thereby lessening the probability of dam failure. Inspection records exist
for all but one high hazard dams in Reynolds County—the Brushy Creek Tailings #2 Dam.

The State of Missouri Department of Natural Resources (MDNR) is charged with inspecting all dams
more than 35 feet high once every three years. Twelve of the 16 USACE-designated high hazard




dams located within the planning area meet the requirements for inspection by the MDNR. Per
inspection dates reported by the USACE’s National Inventory of Dams (NIV), most inspections of
dams located within the county appear to be conducted per the Class identification described in
Table 3.2.

There are no USACE inspected dams located within the planning area. The Clearwater Lake Dam is
a USACE maintained and inspected dam located along the southeastern corner of Reynolds County
in neighboring Wayne County. Should this structure fail, the directly affected area will be in Wayne
County.

According to all available data sources there has been one significant dam failure in the county—the
Taum Sauk Upper Reservoir in December 2005. Based upon previous occurrence(s), it is reasonable to
assume that a dam failure will occur at some point within the county in the next 75 years. Per the 2018
Missouri State Hazard Mitigation Plan, during the 42-year period from 1975 to 2016 for which dam failure
statistics are available, one dam failure has been recorded within the county. According to this data, annual
probability calculates to a 100% percent annual probability of a dam failure in the planning area within the
next 25 years, or a 2.4% chance of a dam failure within the county in any given year. This probability was
calculated assuming one event per 42 years with the last event occurring during 2005.

It should be noted that historical dam failures and incidents include events from all hazard classes and all
dams (whether regulated or un-regulated). Failures and incidents for regulated dams that have higher
inspection frequencies should be less probable.

Changing Future Conditions Considerations

Climate change projections suggest that precipitation may increase and occur in more extreme
events, which will likely increase risk of flooding, thereby placing additional stress on dams. This
increased pressure directly increases the likelihood of a dam failure. Two dams in the planning area
are maintained by private property owners who may lack resources to conduct regular dam
maintenance. Regular dam maintenance becomes paramount to preserving the function of the
structure. The lack of regular maintenance most common with privately maintained dams, further
increases the risk of future structural failure.

Vul bilit
Vulnerability Overview

Per the Standard University’s National Performance of Dams Program found at
http://npdp.stanford.edu/, the number of fatalities and property damage resulting from a dam failure is
a function of a number of factors. These include (but are not limited to):

the size of the dam and reservoir;

the depth and velocity of flooding that occurs downstream;

the population-at-risk at the time of the failure;

the location of the population-at-risk within the inundation area;
the location of safe havens; and,

the effectiveness of local emergency management services.

Per the same source, the majority of the dams that have failed were 50 feet or less in height and
between 5 and 10 years old.
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For NID-identified high hazard dams, the county’s dam failure vulnerability analysis was conducted
by visually identifying assets (structures and transportation routes) located in dam breach inundation
areas using aerial imagery. It was determined, per the 2018 Missouri State Hazard Mitigation Plan,
there are no persons or property located downstream of any state-regulated dams within the planning
area. It should be noted, however, that two of the county’s high-hazard dams—the Upper and Lower
Taum Sauk Dams—are regulated by the USACE and not the State of Missouri. Consequently,
individual analyses were conducted for each of these structures. Interestingly, the Taum Sauk Upper
Reservoir Dam is classified by the State of Missouri as a Class 3 dam, while the Taum Sauk Lower
Reservoir Dam is categorized as a Class 2 dam.

It is important to note that dams fail on an individual basis; when one dam fails not all dams fail.
Vulnerability to dam failure is be limited to those persons and structures residing/working or located
within the inundation zone of a failed dam. Therefore, the vulnerability of the county to dam failure
based on the above information is minimal.

Potential Losses to Existing Development:
(including types and numbers, of buildings, critical facilities, etc.)

It was determined, per the 2018 Missouri State Hazard Mitigation Plan, there are no persons or
property located downstream of any state-regulated dams within the planning area. Per the USACE,
the National Inventory of Dams (NID) includes inundation maps for only U.S. Army Corps of
Engineers dams. The corps is, however, currently working with some state agencies to incorporate
inundation maps for state-regulated dams into the NID. At the time of this plan update, the USACE
did not have inundation maps for the county’s two federally-regulated dams—the Upper and Lower
Taum Sauk Reservoirs. Per the inundation maps available for state-regulated dams located in the
planning area, no incorporated places or critical facilities were identified within the inundation zones.
Furthermore, no publicly-owned or school district-owned assets were shown to be located within the
inundation zones of any state-regulated dams.

Per the inundation map provided by the Missouri Department of Natural Resources (MDNR) for the
Firepit Lake Dam, State Highway N would be impacted in two locations should the structure fail.
Approximately 1,523 acre feet of water escaping the structure would reach Johnson’s Shut-Ins State
Park within 1.5 hours and eventually be collected at the Lower Taum Sauk Reservoir of the Taum
Sauk Hydroelectric Power Station 2.5 hours downstream. Should a failure occur during the summer
months, injury and loss of life could occur as the state park is heavily visited during warm weather
months. An overview map of the inundation area is provided below in Figure 3.5.




Figure 3.7. Firepit Lake Dam Inundation Map, Reynolds County, Missouri
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Per the inundation map provided by the Missouri Department of Natural Resources (MDNR) for the
Fletcher Mine Clarification Dam, five county roads (CR 856, 854, 864, 862, and 806), State Highway
TT, and one structure would be impacted should the structure fail. Approximately 483 acre-feet of
water escaping the structure would follow County Road 854 eastward and reach County Road 806 in
little more than three hours. An overview map of the inundation area is provided below in Figure 3.6

Figure 3.8. Fletcher Mine Clarification Dams Inundation Map, Reynolds County, MO
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While an official inundation map was not available for the three high hazard dams upstream from
Reynolds County, some inundation data was provided by the MDNR. The Emergency Action Plans
(EAP) for the Ed Baker #1 and #2 Lake Dams identify two structures—both located in Carter
County—as within the inundation zone for these two dams. Both dams drain into the Upper Little
Black A-7 Dam approximately 3.8 miles away in northeastern Reynolds County. Per the EAP, the
Upper Little Black A-7 Dam has a storage capacity of 5,793 acre-feet—more than both of the Ed
Baker Dams combined (957 acre-feet + 2,162 acre-feet). It should be noted that seven structures
and one transportation route (County Road K-5) are located within the inundation area of the Upper
Little Black A-7 Dam.

Fortunately, no critical facilities or jurisdictional assets were found to lie within the identified
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inundation zones.
Impact of Previous and Future Development

No future development is planned for any other areas located within the inundation areas of dams
located within Reynolds County or Iron County to the north.

Hazard Summary by Jurisdiction
Reynolds County — Inspection reports are either not available or more than 10 years old for 6 of the

16 dams classified as high hazard dams by the USACE. All 6 of these dams are located within the
unincorporated portion of the county. The dams and their storage capacities are listed below:

» Brushy Creek Tailings #2, No EAP, 184 ft high, 25,626 acre-ft of storage, no inspection listed;

» Roy Davis Dam, No EAP Required, 26 ft high, 111Acre-ft of storage, last inspection-8-20-
1979;

» Wiggins Ozark Camp Dam, No EAP Required, 28 ft high, 240 acre-ft of storage, last
inspection-11-20-1978;

» Sela Land Dam, No EAP Required, 30 ft high, 32 acre-ft storage, last inspection-4-30-1979;

» Okkapassa Dam, No EAP Required, 28 ft high, 184 acre-ft storage, last inspection-4-30-1979;
and,

» Fletcher Tailings Dam, EAP exists, 201 ft high, 5,333 acre-ft storage, last inspection-1-5-
2009.

Per the Missouri Department of Natural Resources (MDNR), Dam and Reservoir Safety Program,
“Missouri dams 35 feet or more in height are regulated (10 CSR 22-1.020 (13)) and dam owners are
required to complete an Emergency Action Plan (EAP).” The EAP, if followed, can reduce loss of life
and property damage during a dam failure. The EAP’s enhance the preparedness of local
emergency management officials through the provision of contact information and pre-established
evacuation procedures. The Brushy Creek Tailings #2 Dam and the Fletcher Tailings Dam are both
significantly sized high hazard dams with no recent inspections reported. Furthermore, the Brushy
Creek Tailings #2 Dam is not reported to have an EAP on file.

Per inundation maps available from the MDNR and the USACE, Johnson’s Shut-Ins State Park along
the East Fork of the Black River is located downstream of two high hazard dams—the Upper Taum
Sauk Reservoir and the Firepit Lake Dam. The park can accommodate up to 100 carloads of visitors
and often fills to capacity by 10AM during the summer months.

City of Bunker — Not determined to be vulnerable to damage caused by a dam failure.
City of Centerville — Not determined to be vulnerable to damage caused by a dam failure.
City of Ellington — Not determined to be vulnerable to damage caused by a dam failure.

Lesterville R-IV School District — Vulnerable to service interruptions as transportation routes could
be submerged and/or closed following a dam failure event.

Problem men

The Reynolds County Hazard Mitigation Committee noted the following regarding dam safety within
the planning area:
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o No EAP is shown for Brushy Creek Tailing #2 Dam.

¢ No inspection report is shown for the Brushy Creek Tailing #2 Dam, while the most recent
inspection report for the Fletcher Tailings Dam is dated January 2009.

There are 16 dams in Reynolds County that considered "high hazard" dams by the U.S. Army Corps of
Engineers (USACE). Two of the eight are regulated by the USACE and 10 are regulated by the State
of Missouri via its Department of Natural Resources (MDNR). The maijority of these dams hold
massive volumes of water, yet, fortunately, are located within the northern unincorporated portion of
the county. The areas at risk are limited to the inundation zones of these dams. The rural nature and
sparse population of Reynolds County reduces potential negative impacts of a dam failure in the
county, but mitigation measures are merited. The Johnson’s Shut-Ins State Park is heavily visited
during the summer months and is located downstream of two large artificial impoundments.

Suggested mitigation actions may include the following.

o Ensure adequate communication, warning systems, and evacuation procedures are in place to
warn park patrons in the event of a failure of either the Taum Sauk Upper Reservoir, or the
Firepit Lake Dam;

o Ensure an EAP be established for the Brushy Creek Tailing #2 Dam; and,

® Ensure that inspection reports be issued/updated for both the Brushy Creek Tailing #2 Dam
and the Fletcher Tailings Dam.

3.4.3 Earthquakes
Hazard Profile
Hazard Description

An earthquake is a sudden motion or trembling that is caused by a release of energy accumulated
within or along the edge of the earth’s tectonic plates. Earthquakes occur primarily along fault
zones and tears in the earth's crust. Along these faults and tears in the crust, stresses can build until
one side of the fault slips, generating compressive and shear energy that produces the shaking and
damage to the built environment. Heaviest damage generally occurs nearest the earthquake
epicenter, which is that point on the earth's surface directly above the point of fault movement. The
composition of geologic materials between these points is a major factor in transmitting the energy
to buildings and other structures on the earth's surface.

As explained by the Federal Emergency Management Agency, major earthquakes and their
accompanying foreshocks and aftershocks can be measured in two different ways. In 1935, the
Richter Scale was developed by Charles F. Richter to measure the amount of energy released by an
earthquake. The Modified Mercalli Intensity Scale was also developed as a tool to measure the
severity of a quake using damage observations. The Mercalli Scale uses Roman numerals | to XII to
rate an earthquake’s intensity. A description of various Richter Scale and Modified Mercalli Scale
intensities is offered below in Figure 3.9.
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Figure 3.9.
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Projected Earthquake Intensities

MODIFIED MERCALLI INTENSITY SCALE

People do not feel any Earth movement.
A few people might notice movement.

Many people indoors feel movement.
Hanging objects swing.

Most people indoors feel movement.
Dishes, windows, and doors rattle. Walls
and frames of structures creak. Liquids in
open vessels are slightly disturbed. Parked
cars rock.

Almost everyone feels movement. Most
people are awakened. Doors swing open
or closed. Dishes are broken. Pictures on
the wall move. Windows crack in some
cases. Small objects move or are turned
over. Liquids might spill out of open
containers.

Everyone feels movement. Poorly built
buildings are damaged slightly. Considera-
ble quantities of dishes and glassware, and
some windows are broken. People have
trouble walking. Pictures fall off walls.
Objects fall from shelves. Plaster in walls
might crack. Some furniture is overturned.
Small bells in churches, chapels and
schools ring.

People have difficulty standing. Consider-
able damage in poorly built or badly
designed buildings, adobe houses, old
walls, spires and others. Damage is slight
to moderate in well-built buildings.
Numerous windows are broken. Weak
chimneys break at roof lines. Cornices
from towers and high buildings fall. Loose
bricks fall from buildings. Heavy furniture
is overturned and damaged. Some sand
and gravel stream banks cave in.

Drivers have trouble steering. Poorly built
structures suffer severe damage. Ordinary
substantial buildings partially collapse.
Damage slight in structures especially built
to withstand earthquakes. Tree branches
break. Houses not bolted down might shift
on their foundations. Tall structures such
as towers and chimneys might twist and
fall. Temporary or permanent changes in
springs and wells. Sand and mud is ejected
in small amounts.

Geographic Location

Most buildings suffer damage. Houses
that are not bolted down move off their
foundations. Some underground pipes are
broken. The ground cracks conspicuously.
Reservoirs suffer severe damage.

. Well-built wooden structures are severely
damaged and some destroyed. Most

masonry and frame structures are des-
troyed, including their foundations. Some
bridges are destroyed. Dams are seriously
damaged. Large landslides occur. Water is
thrown on the banks of canals, rivers, and
lakes. Railroad tracks are bent slightly.
Cracks are opened in cement pavements
and asphalt road surfaces.

- Few if any masonry structures remain
standing. Large, well-built bridges are des-

troyed. Wood frame structures are
severely damaged, especially near epicen-
ters. Buried pipelines are rendered com-
pletely useless. Railroad tracks are badly
bent. Water mixed with sand, and mud is
ejected in large amounts.

XII  Damage is total, and nearly all works of
construction are damaged greatly or des-
troyed. Objects are thrown into the air.
The ground moves in waves or ripples.
Large amounts of rock may move. Lakes
are dammed, waterfalls formed and rivers
are deflected.

Intensity is a numerical index describing the effects of
an earthquake on the surface of the Earth, on man,
and on structures built by man. The intensities shown
in these maps are the highest likely under the most
adverse geologic conditions. There will actually be a
range in intensities within any small area such as a
town or county, with the highest intensity generally
occurring at only a few sites. Earthquakes of all three
magnitudes represented in these maps occurred
during the 1811 - 1812 "New Madrid earthquakes.”
The isoseismal patterns shown here, however, were
simulated based on actual patterns of somewhat
smaller but damaging earthquakes that occurred in
the New Madrid seismic zone in 1843 and 1895.

Prepared and distributed by
THE MISSOURI STATE
EMERGENCY MANAGEMENT AGENCY
P.O. BOX 116
JEFFERSON CITY, MO 65102
Telephone: 573-526-9100

The New Madrid Seismic Zone (NMSZ) is made up of several thrust faults that stretch from Marked
Tree, Arkansas to Cairo, lllinois. Although Reynolds County is on the western edge of the NMSZ, the
effects of a large quake will impact the entire county indiscriminately. Data indicates that earthquake
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intensity will not vary considerably across the planning area.

Of the entire state, Southeast Missouri, including Reynolds County, is most susceptible to
earthquakes because it overlies the NMSZ. The county is at risk of strong ground movements. The
immediate vicinity of the Ozark Foothills is also at risk from the earthquakes in the New Madrid
Seismic Zone because, like in the bootheel, subsurface conditions of the Mississippi and Missouri
River valleys tend to amplify earthquakes.

Figure 3.10 shows the highest projected Modified Mercalli intensities by county from a potential
magnitude 7.6 earthquake whose epicenter could be anywhere along the length of the New
Madrid Seismic Zone. The secondary maps in Figure 3.10 show the same regional intensities for
a 6.7 and an 8.6 earthquake, respectively.




Figure 3.10. Impact Zones for Earthquake Along the New Madrid Fault
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This map shows the highest projected Modified Mercalli intensities by county from a potential magnitude - 7.6 earthquake whose epicenter could be any-

where along the length of the New Madrid seismic zone. I

This map shows the highest projected
Modified Mercalli intensities by county
from a potential magnitude - 6.7 earth-
quake whose epicenter could be any-
where along the length of the New Mad-
rid seismic zone.

This map shows the highest projected
Modified Mercalli intensities by county
from a potential magnitude - 8.6 earth-

quake whose epicenter could be any-
where along the length of the New Mad-
rid seismic zone.

Source:  https://sema.dps.mo.gov/docs/EQ Map.pdf

Strength/Magnitude/Extent

The extent or severity of earthquakes is generally measured in two ways: 1) the Richter Magnitude
Scale is a measure of earthquake magnitude; and 2) the Modified Mercalli Intensity Scale is a
measure of earthquake severity. The two scales are defined as follows.
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Richter Magnitude Scale

The Richter Magnitude Scale was developed in 1935 as a device to compare the size of
earthquakes. The magnitude of an earthquake is measured using a logarithm of the maximum
extent of waves recorded by seismographs. Adjustments are made to reflect the variation in the
distance between the various seismographs and the epicenter of the earthquakes. On the Richter
Scale, magnitude is expressed in whole numbers and decimal fractions. For example, comparing a
5.3 and a 6.3 earthquake shows that the 6.3 quake is ten times bigger in magnitude. Each whole
number increase in magnitude represents a tenfold increase in measured amplitude because of the
logarithm. Each whole number step in the magnitude scale represents a release of approximately
31 times more energy.

Modified Mercalli Intensity Scale

The intensity of an earthquake is measured by the effect of the earthquake on the earth's surface. The
intensity scale is based on the responses to the quake, such as people awakening, movement of
furniture, damage to chimneys, etc. The intensity scale currently used in the United States is the
Modified Mercalli (MM) Intensity Scale. It was developed in 1931 and is composed of 12 increasing
levels of intensity. They range from imperceptible shaking to catastrophic destruction, and each of
the twelve levels is denoted by a Roman numeral. The scale does not have a mathematical basis but
is based on observed effects. Its use gives the laymen a more meaningful idea of the severity.

Previous Occurrences

The largest earthquakes ever felt in the United States occurred along the New Madrid fault line
during the winter of 1811-1812. During the course of three months, three earthquakes registering
above 8.0 on the Richter Scale were felt by nearly the entire eastern half of the United States.
According to the United States Geological Survey, church bells in Washington, D.C., rang as a
result of the tremendous shaking. In fact, the New Madrid quakes were two to three times stronger
than the 1964 Alaska earthquake and ten times more powerful than the 1906 San Francisco
quake.

Per the Missouri Department of Natural Resources, 236 earthquakes measuring between magnitude
2.0 and magnitude 3.9 occurred in Southeast Missouri between 2000 and 2009. According to
www.homefacts.com, there have been eight earthquakes ranging from magnitude 2.4 to 3.4 within
the planning area in the past twenty years. The largest earthquake within thirty miles of the planning
area, registered 3.9 and occurred in 2000. The U.S. Geological Survey estimates that there is a
4.65% chance of a major earthquake (magnitude 7.5-8.0) centered within 100 km of Reynolds
County in the next fifty years. Per homefacts.com, the risk of a large earthquake in the planning area
is low as typical earthquakes occurring within the region result in minimal damage and no injuries.

Probability of Future Occurrence

Earthquake hazard can be measured by describing peak ground accelerations (PGA) having a 2
percent probability of being exceeded in 50 years, for a firm rock site. The figure below, illustrates
seismicity in the United States defined by recent (2018) USGS models based on seismicity and fault-
slip rates. The models account for earthquake frequency and events of various magnitudes. The
black arrow indicating a spot within the orange zone shows the location of Reynolds County.




Figure 3.11. United States Seismic Hazard Map
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Per historical events, Southeast Missouri—including Reynolds County—will experience twenty-four
earthquakes (of magnitude 2.0 to 3.9) within any one-year period. Consequently, the probability of
an earthquake of any magnitude occurring within the planning area is 100%.

Changing Future Conditions Considerations

Per the Missouri State Hazard Mitigation Plan, 2018, “scientists are beginning to believe there may
be a connection between changing climate conditions and earthquakes. Changing ice caps and
sea-level redistribute weight over fault lines, which could potentially have an influence on
earthquake occurrences. However, currently no studies quantify the relationship to a high level of
detail, so recent earthquakes should not be linked with climate change. While not conclusive, early
research suggests that more intense earthquakes and tsunamis may eventually be added to the
adverse consequences that are caused by changing future conditions.” This could eventually
change the probability of earthquake occurrence for the planning area.

Vul bilit
Vulnerability Overview

Per the Missouri State Hazard Mitigation Plan, 2018, the most significant direct earthquake hazard
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is ground shaking. Ground shaking affects structures near the earthquake epicenter but also those
at further away—oparticularly where thick clay-rich soils can amplify ground motions. Certain types of
buildings are more vulnerable to ground shaking than others. Unreinforced masonry structures, tall
structures without adequate lateral resistance, and aged poorly maintained structures are
specifically susceptible to large earthquakes.

Damage from a large earthquake in the New Madrid Seismic Zone (NMSZ) will vary depending on
magnitude, land characteristics, and the degree of urbanization. Southeast Missouri is primarily
rural with scattered small to medium-sized towns. Damage to the land could be extensive and
significantly affect the area’s farming industry. Shaking would be most severe to development built
on thick, clay-rich soils. Roads and railroads in Southeast Missouri and Saint Louis could be
severely damaged by earthquake triggered slope failures, rockfalls, and liquefaction.

The State of Missouri collects residential insurance data by zip code. As a state, Missouri has the
third largest market for earthquake insurance coverage in the country. However, due to a reduced
number of insurers and increasing premium costs, only 14% of residences located within the New
Madrid Seismic Zone are covered by earthquake insurance according to the Missouri Department
of Insurance. Deductibles of up to twenty percent of the home value are not uncommon. Since
2000, residential earthquake insurance has become less available and less affordable—leaving this
segment of the state’s population (including Reynolds County) more vulnerable to earthquakes.

Potential Losses to Existing Development

FEMA'’s loss estimation software, HAZUS 3.2 (October 2016) was used to analyze vulnerability and
estimate losses due to earthquakes. All HAZUS analyses were run using an enhanced Level 2
inventory database comprised of updated demographic and aggregated data from the 2010 U.S.
Census and then adjusted to 2014 numbers using the Dun & Bradstreet Population Report.
Inventory values reflect 2014 valuations, based on RSMeans—a supplier of construction cost
information) replacement costs. The information and data for this vulnerability overview and potential
loss were gathered from the 2018 Missouri State Hazard Mitigation Plan.

HAZUS defines annualized loss as the expected value of loss in any one year. The software
develops annualized loss estimates by aggregating the losses and their exceedance probabilities
from the eight return periods. Annualized loss is the maximum potential annual dollar loss resulting
from various return periods averaged on a ‘per year basis. The updated annualized loss scenario
presented here shows the economic losses to buildings annualized over eight earthquake return
periods (100, 200, 500, 750, 1,500, 2,000 and 2,500 years).

As found within Table 3.60 of the 2018 Missouri State Hazard Mitigation Plan, annualized loss
scenarios conducted using HAZUS show that Reynolds County ranked 41st when ranked by
annualized loss ratio. The loss-ratio represents the ratio of the average annualized losses divided by
the entire building inventory in the county as calculated by HAZUS. The loss ratio is an indication of
the economic impacts an earthquake could have, and how difficult it could be for a particular
community to recover from the event. With an estimated $167,000 (or $24.90 per person) in total
structural value losses the county’s loss ratio is $249 per $1 million in building value.

A second scenario based on an event with a 2% probability of exceedance in 50 years was also
examined by the state to model a “worst case scenario”. HAZUS was again used to estimate direct
economic losses due to earthquake assuming a 2% probability of exceedance in fifty years scenario.
Per Table 3.63 of the Missouri State Hazard Mitigation Plan, 2018, in such a scenario, Reynolds
County will experience $19,472,000 in structural damages, $62,211,000 in non-structural damages,
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and $21,814,000 lost in contents. When combined with inventory losses, rental income loss, lost
wages, relocation and capital costs, the estimated loss total equals $127,687,000, thereby placing
Reynolds County 42" of 114 counties for total losses in the given scenario. With a loss ratio
percentage of 12.2% (greater than 10%), the county is considered at risk for earthquake by FEMA.

The map below displays the loss ratio percentage for each county in the state. Reynolds County falls
within the middle range at 12.2%.

Figure 3.12. Earthquake Loss Estimation with a 2% Probability of Exceedance in 50 Years
Scenario - Loss Ratio
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Impact of Previous and Future Development

Future development, though not anticipated, would not increase the risk other than contributing to the
overall exposure of what could become damaged as a result of an earthquake event.

Hazard Summary by Jurisdiction

Earthquake intensity is not likely to vary greatly throughout the planning area; consequently, risk of
damage and injury from an earthquake is likely to be the same throughout the county. However,
damages could differ due to structural variations in the planning area built-environment. For
example, damages could be more significant within the City of Ellington as it is home to more
multi-story aged buildings than the remainder of the county. Aged residences—those built before
1939—are located predominantly within the eastern portion of the city. Most structures throughout
the remainder of the county have been constructed since 1939.

Per the Missouri Earthquake Risk Assessment Enhancements (see Table 4.) produced by Amec
Foster Wheeler Environment and Infrastructure, Inc. for the Missouri State Emergency
Management Agency in September 2017, there are no fire departments, hospitals, or educational
facilities in the county with a greater than 0.50 complete damage probability assuming a “worst-
case scenario earthquake.” The contractor assumed a level of ground shaking based on an event
with a 2% probability of exceedance in 50 years for its model.

Per the same study, found within Appendix C of the 2018 Missouri State Hazard Mitigation Plan
there are sixty-four bridges in the planning area. HAZUS estimates that 75% of the bridges in the
county will remain undamaged while another 12% will sustain slight damage, and the remaining
13% are anticipated to sustain moderate (6%) to extensive (4%) to complete (3%) damage. The
map below, shows the location of bridges in Reynolds County as well as the levels of PGA
anticipated for the county assuming a worst-case scenario earthquake. No bridges in the county
have been constructed with incorporated seismic design.




Figure 3.13.
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According to MERC and the U.S. Geological Survey, there are fifteen Tier Il hazardous materials
facilities located within the planning area, seven of which are tracked by the Environmental
Protection Agency (EPA). Six of the Tier Il facilities—all located within the southeastern portion of
the county—are estimated to have moderate to heavy damage, while the remaining nine facilities
are expected to sustain moderate damage due to “worst-case scenario” earthquake.

Reynolds County — Risk of damage to assets and injury from an earthquake is likely to be
significant particularly in the southeastern portion of the county.

City of Bunker — Risk of damage to assets and injury from an earthquake is likely to be moderate.

City of Centerville — Risk of damage to assets and injury from an earthquake is likely to be
moderate.
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City of Ellington — Damages could be more significant within the City of Ellington as it is home to
more multi-story aged buildings and residences than the remainder of the county and is the only
population center located within the portion of the county with the highest Peak Ground Acceleration
(PGA) category of 30%-40% gravity versus 20%-30% gravity.

Lesterville R-IV School District — Risk of damage to assets and injury from an earthquake is
likely to be moderate assuming a worst case scenario earthquake.

Problem Statement

Reynolds County is near the New Madrid Seismic Zone, physical damage would result in Reynolds
County should a severe earthquake occur. Per the State of Missouri, Reynolds County has a total
annualized expected earthquake loss of $167,000 When this value is divided by the county’s entire
building inventory value, a “loss ratio” is generated. Per its loss ratio ($249 per one million dollars),
Reynolds County ranks 42" out of 114 counties in the state.

The City of Ellington the jurisdiction with the highest potential for damage as its downtown area is
home to some multi-level aged structures. Of greatest concern is potential loss of life and the
disruption of essential services. To mitigate loss of life due to a severe earthquake event within the
planning area and ensure the continuity of essential service provision, the following mitigation actions
are suggested:

¢ Continue participation in earthquake awareness events; and,
o Establish and/or enforce building ordinances within city limits which address
seismic reinforcement.

3.4.4 Land Subsidence/Sinkholes*®)(1)c; 4(b)(2.3)

Hazard Profile
Hazard Description

Sinkholes are common where the rock below the land surface is limestone, carbonate rock, salt beds,
or rocks that naturally can be dissolved by ground water circulating through them. As the rock
dissolves, spaces and caverns develop underground. The sudden collapse of the land surface above
them can be dramatic and range in size from broad, regional lowering of the land surface to localized
collapse. However, the primary causes of most subsidence are human activities: underground
mining of coal, groundwater or petroleum withdrawal, and drainage of organic soils. In addition,
sinkholes can develop as a result of subsurface void spaces created over time due to the erosion of
subsurface limestone (karst).

Land subsidence occurs slowly and continuously over time, as a general rule. On occasion, it can
occur abruptly, as in the sudden formation of sinkholes. Sinkhole formation can be aggravated by
flooding.

In the case of sinkholes, the rock below the surface is rock that has been dissolving by circulating
groundwater. As the rock dissolves, spaces and caverns form, and ultimately the land above the
spaces collapse. In Missouri, sinkhole problems are usually a result of surface materials above

openings into bedrock caves eroding and collapsing into the cave opening. These collapses are




called “cover collapses” and geologic information can be applied to predict the general regions where
collapse will occur. Sinkholes range in size from several square yards to hundreds of acres and may
be quite shallow or hundreds of feet deep.

According to the U.S. Geological Survey (USGS), the most damage from sinkholes tends to occur in
Florida, Texas, Alabama, Missouri, Kentucky, Tennessee, and Pennsylvania. Fifty-nine percent of
Missouri is underlain by thick, carbonate rock that makes Missouri vulnerable to sinkholes. Sinkholes
occur in Missouri on a fairly frequent basis. Most of Missouri‘s sinkholes occur naturally in the State‘s
karst regions (areas with soluble bedrock). They are a common geologic hazard in southern
Missouri. Missouri sinkholes have varied from a few feet to hundreds of acres and from less than
one to more than 100 feet deep. The largest known sinkhole in Missouri encompasses about 700
acres in western Boone County southeast of where Interstate 70 crosses the Missouri River.
Sinkholes can also vary is shape like shallow bowls or saucers whereas other have vertical walls.
Some hold water and form natural ponds.

Approximately 70% of all lead produced in the United States comes from Missouri. Per the
http://historyoftheearthcalendar.blogspot.com/2014/02/february-25-viburnum-trend.html, lead
production commenced in southeastern Missouri around 1721 with the daily mining of up to 1,500
pounds of lead ore for export to Europe. Lead mining in southeast Missouri has been continuous
since around 1802.

Within the lead belt of Missouri, are three primary sub-districts. The sub-district which impacts
Reynolds County is referred to as the Viburnum Trend—the newest of the three sub-district from
which lead began being mined in 1960. The Viburnum Trend remains one of the world’s largest lead
mines and a significant producer for the global market.

Along the Viburnum Trend are numerous mines. Three of those mines are located within Reynolds
County. The Fletcher Mine (located at 37 28.027 North/91 6.600 West) and Brushy Creek (located at
37 32.370 North/91 7.544 West)—are both near the junction of Missouri Highways TT and KK in
northwestern Reynolds County. The Sweetwater Mine (located at 37 21’ 35.61”North/91 8’ 48.32”
West) is in the central west portion of the county. Per mindat.org, “the Viburnum Trend is a 6-mile by
40-mile North-trending deposit discovered in the late 1950s and early 1960s whose Pb-Ag-Zn
deposits are exploited by the Brushy Creek, Buick, Fletcher, Magmont, Sweetwater, West Fork, and
Viburnum mines.” The mines range from 1,000-1,450 feet in depth.

The Doe Run Company—the county’s largest employer—owns and operates the mines. Per the
company’s website found at https://doerun.com/what-we-do/mining-milling/, twenty-five miles of
underground roadways connect four Doe Run mines — Casteel, Buick, Brushy Creek and Fletcher.
Doe Run’s Sweetwater Mine and Mine No. 29 are located nearby. Since 1960, The Doe Run
Company has mined nearly 320 million tons of ore from the Viburnum Trend.

Geographic Location

According to the Missouri Hazard Mitigation Viewer, there are 56 sinkholes within Reynolds
County and 107 mines. There are no reports of damage from the sinkholes present in Reynolds
County. The USGS Water Science School offers the map in Figure 3.14 below to show areas of
of the United States where sinkholes are likely to occur. Reynolds County falls within a
classification of karst topography from carbonate rock. Reynolds County’s approximate location
is indicated by the star on the map.




Figure 3.14. Topography Characteristics — United States

Figure 9. Salt and gypsum underlie
about 40 percent of the contiguous
United States. Carbonate karst land-
scapes constitute about 40 percent of
the United States east of Tulsa, Okla-
homa (White and others, 1995).

7| Evaporite rocks—salt and gypsum
[ | Karst from evaporite rock

[ | Karst from carbonate rock
(modified from Davies and Legrand, 1972

Source: U.S. Geologic Survey, Water Science School, 2022

The maps below, show the location of all sinkholes and mines within the county as documented
by the Missouri Department of Natural Resources GeoSTRAT mapping tool. Per the maps,
sinkhole formation is most prevalent within the west central unincorporated portion of the county
near the Logan Creek Conservation Area.




Figure 3.15.

Sinkhole Locations — Northern Reynolds County, 2022
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Strength/Magnitude/Extent

Sinkholes vary in size and location, and these variances will determine the impact of the hazard. A
sinkhole could result in the loss of a personal vehicle, a building collapse, or damage to infrastructure
such as roads, water, or sewer lines. Groundwater contamination is also possible from a sinkhole.
Because of the relationship of sinkholes to groundwater, pollutants captured or dumped in sinkholes
could affect a community‘s groundwater system. Sinkhole collapse could be triggered by large
earthquakes. Sinkholes located in floodplains can absorb floodwaters but make detailed flood hazard
studies difficult to model.

Previous Occurrences

While sinkholes are a regular occurrence in the planning area, they are rarely events of any
significance. Per the 2018 Missouri State Hazard Mitigation Plan, “one notable sinkhole event
occurring in Reynolds County involved the development of multiple sinkholes during April 2014 near
the West Fork mine at the Doe Run lead mining facility. A sinkhole more than 100 feet wide opened
near the historic West Fork Sutterfield Cemetery. It is possible that mining operations may have been
linked to this event.” The event did not cause serious damage.

Probability of Future Occurrence

The probability of a sinkhole occurring within Reynolds County in the future is 100%. It should be
noted that there exists no centralized database for sinkhole occurrences in the state or the county. There
are no records of damage, injury, or death resulting from sinkholes within the county, consequently, the
probability of an event resulting in damage, injury or death cannot be estimated.

Changing Future Conditions Considerations

Per the 2018 Missouri State Hazard Mitigation Plan, “direct effects from changing climate conditions
such as an increase in droughts and could contribute to an increase in sinkholes. These changes
raise the likelihood of extreme weather, meaning the torrential rain and flooding conditions which
often lead to the exposure of sinkholes are likely to become increasingly common. Certain events
such as a heavy precipitation following a period of drought can trigger a sinkhole due to low levels of
groundwater combined with a heavy influx of rain.”

Vulnerability Overview

The authors of the 2018 Missouri State Hazard Mitigation Plan analyzed data regarding sinkholes
from across the state to determine each county’s vulnerability to the hazard. The authors overlaid
Missouri Spatial Data Information System (MSDIS) structure data with the sinkhole hazard layer
available via the State of Missouri’s GeoSTRAT tool. Doing so, allowed the authors “to determine
structures that fall within sinkhole areas as well as structures that are within a buffered distance of 50
feet of sinkholes.” Based on the analysis, Reynolds County was classified as Low-Medium for
sinkhole rating with no structures potentially impacted by sinkholes within the county. Furthermore,
the authors determined that no persons within the planning area are at risk of injury or death due to
sinkholes occurring in the county.

Potential Losses to Existing Development

There is no known existing development within the planning area which could be damaged by
sinkholes. Previous events have not resulted in financial losses, consequently, future losses cannot




be estimated based upon historical losses.
Impact of Previous and Future Development

There are no abandoned mines within the planning area. Neither Reynolds County, nor its
participating jurisdictions limit construction over near sinkholes or over abandoned mines.

Hazard Summary by Jurisdiction

Susceptibility to sinkholes does vary throughout the planning area, with the unincorporated portion
of the county being more susceptible. There are no critical facilities located near any known
sinkholes.

Reynolds County — As shown in Figures 3.15 and 3.16, the west central portion of the county has
more sinkholes than other parts of the county.

City of Bunker — There are no known sinkholes in or near the City of Ellington.

City of Centerville — There is one sinkhole located immediately southeast of the City of
Centerville; however, the area is isolated and not close to developed areas.

City of Ellington — There are no known sinkholes in or near the City of Ellington.

Lesterville R-IV School District — There are no known districts assets located upon or near
known sinkholes.

Problem men

The primary area of the county at a somewhat higher risk for sinkholes is the west central
unincorporated portion of the county. This area is home to a large portion of the Logan Creek
Conservation Area and is primarily undeveloped. There are no critical facilities or school district
assets located or housed in the vicinity of any sinkholes. Because of this, the risk for damages due to
sinkholes is limited and unlikely within the planning area. A public education effort regarding the
existence and location of sinkholes within the planning area could help mitigate against damages to
future development.

3.4.5 Drought
Hazard Profile

Hazard Description

Drought is generally defined as a condition of moisture levels significantly below normal for an
extended period of time over a large area that adversely affects plants, animal life, and humans. A
drought period can last for months, years, or even decades. There are four types of drought
conditions relevant to Missouri, according to the State Plan, which are as follows.

o Meteorological drought is defined in terms of the basis of the degree of dryness (in
comparison to some “normal” or average amount) and the duration of the dry period.
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A meteorological drought must be considered as region-specific since the atmospheric
conditions that result in deficiencies of precipitation are highly variable from region to
region.

¢ Hydrological drought is associated with the effects of periods of precipitation (including
snowfall) shortfalls on surface or subsurface water supply (e.g., streamflow, reservoir and
lake levels, ground water). The frequency and severity of hydrological drought is often
defined on a watershed or river basin scale. Although all droughts originate with a
deficiency of precipitation, hydrologists are more concerned with how this deficiency plays
out through the hydrologic system. Hydrological droughts are usually out of phase with or
lag the occurrence of meteorological and agricultural droughts. It takes longer for
precipitation deficiencies to show up in components of the hydrological system such as soll
moisture, streamflow, and ground water and reservoir levels. As a result, these impacts
also are out of phase with impacts in other economic sectors.

o Agricultural drought focus is on soil moisture deficiencies, differences between actual and
potential evaporation, reduced ground water or reservoir levels, etc. Plant demand for
water depends on prevailing weather conditions, biological characteristics of the specific
plant, its stage of growth, and the physical and biological properties of the soil.

e Socioeconomic drought refers to when physical water shortage begins to affect people.

Geographic Location

The entire planning area is at risk to drought, but drought most directly impacts the agricultural sector.
Approximately 16.6% of the surface land in the county, or 86,614 acres, is used for agriculture
purposes. Farming tends to be focused upon livestock and pastureland located in the unincorporated
portion of the county. While the numbers of farms in the county is decreasing, the farmland is not
being converted to development land. Woodlands comprise 53.4% of all farmland in the county,
while pastureland comprises 37.5%.

The map below in Figure 3.17 was taken from the U.S. Drought Monitor. It shows a depiction of the
geographic areas within Reynolds County that could be in drought at any given moment in time. An
arrow indicates the location of the planning area on the map.




Figure 3.17. U.S. Drought Monitor Map of Missouri, May 11, 2021
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Strength/Magnitude/Extent

The Palmer Drought Indices measure dryness based on recent precipitation and temperature. The
indices are based on a “supply-and-demand model” of soil moisture. Calculation of supply is
relatively straightforward, using temperature and the amount of moisture in the soil. However,
demand is more complicated as it depends on a variety of factors, such as evapotranspiration and
recharge rates. These rates are harder to calculate. Palmer tried to overcome these difficulties by
developing an algorithm that approximated these rates and based the algorithm on the most readily
available data — precipitation and temperature.

The Palmer Index has proven most effective in identifying long-term drought of more than several
months. However, the Palmer Index has been less effective in determining conditions over a
matter of weeks. It uses a “0” as normal, and drought is shown in terms of negative numbers; for
example, negative 2 is moderate drought, negative 3 is severe drought, and negative 4 is extreme
drought. Palmer's algorithm also is used to describe wet spells, using corresponding positive
numbers.




Palmer also developed a formula for standardizing drought calculations for each individual location
based on the variability of precipitation and temperature at that location. The Palmer index can
therefore be applied to any site for which sufficient precipitation and temperature data is available.

The National Drought Monitor Center at the University of Nebraska at Lincoln describes the
potential severity of drought in more detail. Drought can create economic impacts on agriculture
and related sectors, including forestry and fisheries, because of the reliance of these sectors on
surface and subsurface water supplies. In addition to losses in yields in crop and livestock
production, drought is associated with increases in insect infestations, plant disease, and wind
erosion. Droughts also bring increased problems with insects and disease to forests and reduces
growth. The incidence of forest and range fires increases substantially during extended droughts,
which in turn place both human and wildlife populations at higher levels of risk. Finally, while
drought is rarely a direct cause of death, the associated heat, dust and stress can all contribute to
increased mortality.

Previous Occurrences

Per the USDA'’s Risk Management Agency (RMA), no insured crop loss payments had been issued
due to damage resulting from drought within the planning area as of 2012. This is likely due to the fact that
most agricultural land in the county is used for livestock and not crop production.

Previous drought events and their duration are listed in the table below. It should be noted that
drought is often a multi-month event and can last multiple years.

8/1/2005 — 8/31/2005 An agricultural and hydrologic drought continued across the area. Even
though conditions did improve in some areas as a large part of east central and southeast Missouri
were raised from D3 status (severe drought) to DO status (abnormally dry), all but 2 counties in the
state were declared disaster areas due to the drought. Most of northeast Missouri remained in D2
status (severe drought).

8/1/2007 - 8/31/2007 Several counties in southeast Missouri were moved to D2, severe, drought
status.

6/19/2012 — 6/30/2012 Several counties in Northeast, East Central, and Southeast Missouri were
placed in severe drought (D2) status by the United States Drought Monitor. The months of May and
June were very dry, one of the driest two-month periods in Missouri history.

7/1/2012 — 7/31/2012 Drought conditions spread across all of Eastern Missouri as very hot and dry
weather continued through July. On July 3, 13 counties across Central and East Central Missouri
were added to D2 severe, drought status. By the end of the month, all counties were placed in D3
extreme, drought status.

8/1/2012 — 8/31/2012 Extreme Drought (D3) conditions continued across all of the area through the
month of August. By the middle of the month, most of Boone and Moniteau counties were moved into
Exceptional Drought (D4) status.

9/1/2012 — 9/10/2012 Severe Drought (D2) conditions continued into early September across parts
of Southeast Missouri. However, rainfall from the remains of Hurricane Isaac and other weather
systems in early September lowered the drought status to Moderate (D1).

Probability of Future Occurrence

The six incidents reported above span five months within a twenty-year time period, or 240 months.
During this 240-month timeframe, Reynolds County experienced drought conditions for 5 months.
Dividing the number of months in drought by the total number of months within the given time period




results in a probability calculation. Therefore, using the above-reported drought statistics provided by
the National Centers for Environmental Information for the planning area, there is a 2.08% probability
of drought in Reynolds County in any given month, or a 15% chance of drought in any given year (3
years/20 years). The timing of a drought is not predictable, but long-range outlooks and predicted
impacts of climate change could indicate an increased chance of drought conditions.

Changing Future Conditions Considerations

Severe drought is a significant risk to areas dependent upon agriculture. Future increases in
evaporation rates due to higher temperatures may increase the intensity of naturally-occurring
droughts. Although springtime in Missouri is likely to be wetter, summer droughts are likely to be
more severe. Higher evaporation and lower summer rainfall are likely to reduce river flows. The
number of heavy rainfall events is predicted to increase, yet researchers currently expect little change
in total rainfall amounts, indicating that the periods between heavy rainfalls will be marked by an
increasing number of dry days. Higher temperatures and increased evapotranspiration increase the
likelihood of drought. This could lead to agricultural drought and suppressed crop yields.

Vulnerabili
Vulnerability Overview

According to the High Plains Regional Climate Center, average monthly precipitation in the
planning area ranges from a low of 3.11 inches in January to a high of 5.76 inches in May. Per the
same source, average annual precipitation in the planning area amounts to 49.78 inches.

County level data from the 2018 Missouri State Hazard Mitigation Plan was use as the best and
most recent data available to determine the county’s vulnerability to drought. As stated in the plan
on page 3.242, Southeast Missouri (including Reynolds County) “has very little drought
susceptibility. As a region underlain by sands and gravel (alluvial deposits), surface and
groundwater resources are generally adequate for domestic, municipal, and agricultural needs.”

To determine vulnerability, the State of Missouri conducted a statistical analysis of data from
several sources: USDA Risk Management Agency’s insured crop losses as a result of drought
(2007-2016), USDA crop exposure by county, the calculated Social Vulnerability Index for Missouri
Counties from the Hazards and Vulnerability Research Institute in the Department of Geography at
the University of South Carolina, storm events data (1950 to December 31, 2016) and probability of
severe drought based on historic Palmer Drought Severity Index. The USDA crop exposure by
county is from the 2012 Agricultural Census and assumes that the larger the exposure, the greater
potential for loss and impact on the local economy.

From the statistical data collected, four factors were considered in determining overall vulnerability
to drought as follows: social vulnerability, crop exposure ratio, annualized crop claims paid, and
likelihood of occurrence. Based on natural breaks in the statistical data, a rating value of 1 through
5 was assigned to each factor. These rating values correspond to the following descriptive terms:

1) Low

2) Low-medium
3) Medium

4) Medium-high
5) High.




Using this system, Reynolds County and all of its jurisdictions were assigned a drought vulnerability
classification of low-medium. Per the data cited above, the county has a 2.08% chance of
experiencing a severe drought in any given year.

Potential Losses to Existing Development

The National Drought Mitigation Center at the University of Nebraska at Lincoln has assembled
accounts of past impacts of drought upon the planning area. Per review of the information, drought
has impacted agriculture and related sectors economically, including cattle farming and forestry,
because of the reliance of these sectors on surface and subsurface water supplies. In addition to
losses in yields in hay and livestock production, drought is associated with increases in insect
infestations and plant stress/disease thereby reducing growth. For livestock owners in the county,
water levels may become critically low and nitrate and alkaloid concentrations in hay and silage can
become toxic rendering further declines in available roughages. Too, the incidence of forest and
range fires increases substantially during extended droughts, which, in turn, place both human and
wildlife populations at risk.

Losses due to drought in the county have been limited. Using insurance claims data over an eleven-
year period from USDA’s Risk Management Agency, crop losses were totaled at $177,995, or
$16,181 per year. Therefore, it is reasonable to assume similar losses will continue into the future.
Per USDA, farms in the county numbered 341 as of 2017 and consumed 86,614 acres within
unincorporated portion of the county. Farms were classified primarily woodlands and pastureland (for
livestock), as opposed to croplands. Cattle in the county numbered 8,360 as of 2017, with 4,366 head
of cattle sold during the year.

Impact of Previous and Future Development

Little future development is anticipated within Reynolds County. Any future development will not
result in increased impacts from droughts. All of the public water supply districts have ample capacity
to meet all foreseen future development. No increase is anticipated in the number of acres farmed.

Changing Future Conditions Considerations

A new analysis, performed for the Natural Resources Defense Council, examined the effects of
climate change on water supply and demand in the contiguous United States. The study found that
more than 1,100 counties will face higher risks of water shortages by 2050 as a result of climate
change. Two of the principal reasons for the projected water constraints are shifts in precipitation
and potential evapotranspiration (PET). Climate models project decreases in precipitation in many
regions of the U.S., including areas that may already be described as experiencing water shortages
of some degree.

Hazard Summary by Jurisdiction

There is little variation among jurisdictions with regard to drought. For example, some
communities could be more at risk because the public water supply is a single source well. There
are three publicly-owned and operated water supply districts in Reynolds County: the City of
Bunker, the City of Centerville, and the City of Ellington. Residents living outside of these service
areas rely on private wells for their water supply. The Lesterville R-IV School District receives its
water from a the Lesterville Water Supply District.

There is no farmland within the city limits of Bunker, Centerville, or Ellington, therefore drought
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impacts may be experienced as lawn or garden losses as opposed to large-scale crop or livestock
losses. In addition, it should be noted that building foundations within all jurisdictions could be
weakened over time due to shrinking and expanding.

Reynolds County — The unincorporated portion of the county is at higher risk of negative impacts
from drought when compared to the remainder of the planning area due to its pasture lands and
concentration of forests. Drought vulnerability for the county, however, remains low.

City of Bunker — The City of Bunker has low vulnerability to the negative impacts of drought.

City of Centerville — The City of Centerville has low vulnerability to the negative impacts of
drought.

City of Ellington — The City of Ellington has low vulnerability to the negative impacts of drought.

Lesterville School District — The Lesterville R-IV School District has low vulnerability to the
negative impacts of drought.

Problem Statement

Drought is a hazard that impacts large geographic regions of the country. The sector that is most
impacted in Reynolds County is agriculture—which spans the unincorporated areas of the county.
Drought causes damages to livestock and can negatively impact the livestock production depending
on the length and severity of the drought. Fortunately, water supplies within the county are abundant,
thereby limiting the negative impacts of this hazard upon the county. No mitigation actions related
solely to drought were identified by the MPC.

3.4.6 Extreme Temperatures
Hazard Profile
Hazard Description

Extreme temperature events, both hot and cold, can impact human health and mortality, natural
ecosystems, agriculture and other economic sectors. According to information provided by FEMA,
extreme heat is defined as temperatures that hover 10 degrees or more above the average high
temperature for the region and last for several weeks. Ambient air temperature is one component
of heat conditions, with relative humidity being the other. The relationship of these factors creates
what is known as the apparent temperature. The Heat Index chart shown in Figure 3.18 uses both
of these factors to produce a guide for the apparent temperature or relative intensity of heat
conditions.

Extreme cold often accompanies severe winter storms and can lead to hypothermia and frostbite in
people without adequate clothing protection.  Cold can cause fuel to congeal in storage tanks and
supply lines, stopping electric generators. Cold temperatures can also overpower a building’s heating
system and cause water and sewer pipes to freeze and rupture. Extreme cold also increases the
likelihood for ice jams on flat rivers or streams. When combined with high winds from winter storms,
extreme cold becomes extreme wind chill, which is hazardous to health and safety.




The National Institute on Aging estimates that more than 2.5 million Americans are elderly and especially
vulnerable to hypothermia, with the isolated elders being most at risk. About 10 percent of people over
the age of 65 have some kind of bodily temperature-regulating defect, and 3-4 percent of all hospital
patients over 65 are hypothermic.

Also at risk, are those without shelter, those who are stranded, or who live in a home that is poorly
insulated or without heat. Other impacts of extreme cold include asphyxiation (unconsciousness or
death from a lack of oxygen) from toxic fumes from emergency heaters; household fires, which can be
caused by fireplaces and emergency heaters; and frozen/burst pipes.

Geographic Location

Like drought, extreme heat is an area-wide hazard event, and that the risk of extreme heat does not
vary across the planning area.

Strength/Magnitude/Extent

The National Weather Service (NWS) has an alert system in place (advisories or warnings) when the
Heat Index is expected to have a significant impact on public safety. The expected severity of the
heat determines whether advisories or warnings are issued. A common guideline for issuing
excessive heat alerts is when for two or more consecutive days: (1) the maximum daytime Heat Index
is expected to equal or exceed 105 degrees Fahrenheit (°F); and the night time minimum Heat Index
is 80°F or above. A heat advisory is issued when temperatures reach 105 degrees and a warning is
issued at 115 degrees.

Figure 3.18. Heat Index (HI) Chart
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Note: Exposure to direct sun can increase Heat Index values by as much as 15°F. The shaded zone above 105°F corresponds to a
HI that may cause increasingly severe heat disorders with continued exposure and/or physical activity.

The NWS Wind Chill Temperature (WCT) index uses advances in science, technology, and computer
modeling to provide an accurate, understandable, and useful formula for calculating the dangers from
winter winds and freezing temperatures. The figure below presents wind chill temperatures which are
based on the rate of heat loss from exposed skin caused by wind and cold. As the wind increases, it
draws heat from the body, driving down skin temperature and eventually the internal body
temperature.

Figure 3.19. Wind Chill Chart
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Previous Occurrences

Per NCEI data from the past twenty years, Reynolds County experienced twenty-two recorded
incidences of extreme heat spanning 105 days and listed as follows:

8/5/2007 - 8/16/2007 The first and only Heat Wave of the summer started in August 4th and lasted
through August 16th. Eight deaths were reported in the St. Louis Metro area. The city of St. Louis
reported 422 heat related injuries. St. Louis County reported 519 heat related injuries. At least 450
people were injured at an outdoor concert held on August 6th, and another 50 were injured at another
outdoor concert on the 14th. Many schools across the region went to an early dismissal schedule to
combat the heat. St. Louis hit 100 degrees on the 7th and 8th, 102 on the 12th, 103 on the 14th, and




105 on the 15th. The highs on the 14th and 15th set new records. Columbia hit 100 or higher on six
days and set a new record of 103 degrees on the 16th. August 2007 ended up being the 3rd warmest
on record for St. Louis and the 4th warmest on record for Columbia. The Department of Health and
Senior Services reported at least 1300 heat related injuries across the state.

6/21/2009 - 6/27/2009 The first Heat Wave of the summer hit from June 21 through June 27. Heat
Index values ranged from 100 to 107 during the period with high temperatures in the lower to upper
90s.

6/18/2010 - 6/23/2010 The first of several Heat Waves for the summer of 2010 started on June 18
and lasted through June 23. High temperatures were in the middle 90s with the heat index ranging
from 100 - 105.

7/14/2010 - 7/14/2010 High temperatures rose to the lower to middle 90s. High humidity levels push
Heat Index from 105 to near 110. St. Louis County reported 34 people treated at area hospitals.

7/17/2010 - 7/17/2010 High temperatures rose into the middle 90s with the Heat Index around 105.
St. Louis County reported 13 people treated at area hospitals.

7/22/2010 - 7/24/2010 A three day heat wave hit the area. High temperatures were in the middle to
upper 90s with the Heat Index from 105 - 110. St. Louis County reported 23 people treated at area
hospitals for the event.

8/2/2010 - 8/4/2010 A short but intense heat wave hit the area. High temperatures on the 3rd and
4th were around 100 with the Heat Index around 110. St. Louis hit 102 on the 3rd and 101 on the 4th.
There was one death reported in the City of St. Louis. The St. Louis County Health Department
reported 13 heat related injuries.

8/8/2010 - 8/14/2010 A significant heat wave gripped the area for a week. High temperatures were
mostly in the upper 90s to around 100. High moisture levels pushed the Heat Index to 110 - 115, the
highest in several years. St. Louis hit 100 degrees on 8/11 and 8/13. There was one death in the City
of St. Louis and one death in St. Louis County. The St. Louis County Health Department also
reported 85 heat related injuries.

7/17/2011 - 7/31/2011 A major Heat Wave started on July 17th and continued into August. High
temperatures ranged from the lower 90s to around 100. Columbia hit 100 on July 28 while St. Louis
topped the century mark on six days, including four in a row from July 20 - 23. Low temperatures at
night were generally around 80. The Heat Index ranged from around 105 to 110. There were five
deaths reported in the City of St. Louis with three in St. Louis County. Over 100 people were treated
at a U2 concert held at Busch Stadium the evening of the 17th.

8/1/2011 - 8/3/2011 The Heat Wave that started in mid July continued into the first three days of
August. Many locations across the area topped the 100 degree mark on the 1st and 2nd. Columbia
set a record for August 2nd hitting 108 degrees. The Heat Index ranged from 105 to 115.

6/27/2012 - 6/30/2012 Some of the hottest temperatures in many years occurred the last 4 days of
June and continued into July. St. Louis, MO recorded its highest ever June temperature hitting 108
degrees on June 28. Nearly all reporting stations were over 100 degrees the last 3 to 4 days of June
with most sites around 105. The 28th was the hottest day. Some high temperatures across the
Missouri counties on the 28th included 109 degrees at Spirit of St. Louis Airport in Chesterfield, 108 in
Farmington and Fredericktown, 107 in Washington, Columbia, and Jefferson City, and 106 in
Warrenton. The good thing was the air was very dry, thus the Heat Index was not much different than
the air temperature. The City of St. Louis reported two heat related deaths on June 30. St. Louis
County reported 20 heat related injuries on June 29, and 23 on June 30.

7/1/2012 - 7/8/2012 A record setting heat wave continued from late June into July, finally breaking




on July 9. Columbia, MO was over 100 degrees from June 27 - July 7. St. Louis, MO was over 100
degrees from June 28 - July 7. St. Louis had a high of at least 105 degrees from July 4 - 7, peaking at
107 on the 7th. The heat wave was not typical for the area since the air was very dry. The relative
humidity would usually fall to around 20% by late mid-afternoon. There were 17 heat related deaths
confirmed in the Missouri Counties. St. Louis County Health Department reported 88 heat related
injuries treated at area hospitals. The City of St. Louis reported 84 heat related cases at City
hospitals.

7/22/2012 - 7/27/2012 After a brief break, excessive heat returned once again. St. Louis hit 108
degrees on July 25 and Columbia hit 106 on the 25th. Again the air was relatively dry thus the heat
index was only a couple of degrees higher. St. Louis County reported 67 people treated at local
emergency rooms for heat related reasons. The City of St. Louis reported 8 cases.

7/31/2012 - 7/31/2012 A two-day heat wave hit parts of Central, Eastern and Southeast Missouri the
last day of July to the first day of August. High temperatures were around 105 degrees with the Heat
Index 105 - 110. St. Louis County reported 6 people treated at area emergency rooms for heat
related causes on July 31.

8/1/2012 - 8/1/2012 A two-day heat wave that started on July 31 continued into August 1. High
temperatures were around 105 degrees with the Heat Index from 105 to 110. The St. Louis County
Health Department reported 6 people treated for heat at area emergency rooms.

8/20/2014 - 8/27/2014 The first extended heat wave of the summer started on August 20 and lasted
through August 27. High temperatures in the mid to upper 90s along with high humidity pushed the
Heat Index from 105 to 110 degrees. St. Louis County health authorities reported 56 heat related
injuries during the event.

7/12/2015 - 7/14/2015 The first excessive heat event of the summer produced max heat index
values around 110 with high temperatures in the middle to upper 90s.

7/18/2015 - 7/19/2015 The heat index ranged from 105 - 110 with high temperatures in the lower to
middle 90s.

7/25/2015 - 7/25/2015 A hot and very humid air mass produced Heat Index values around 105 with
high temperatures in the lower 90s.

7/27/2015 - 7/29/2015 A hot and humid air mass produced Heat Index values from 105 - 110
degrees with high temperatures in the middle 90s.

7/18/2016 - 7/24/2016 Excessive Heat gripped the area July 18th - July 24th. High temperatures
ranged from the middle to upper 90s with the Heat Index up to 110 degrees. The St. Louis County
Health Department reported 1 death and 70 injuries.

7/21/2017 - 7/23/2017 An excessive heat wave hit southeast Missouri July 21 through July 23. High
temperatures were in the upper 90s to around 100 with the heat index from 105 to 110 degrees.

Per the source, there were no reported injuries or deaths attributed to extreme heat events in the
planning area. The following map shows the number of heat-related deaths in the State and planning
area. Reynolds County is indicated by the black arrow.
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Figure 3.20. Heat Related Deaths in Missouri 2000 - 2016

Number of Heat Related Deaths
in Missouri by County* for 1980 - 20164

** County of death may differ from county of residence

* Data for 2016 is preliminary and subject to change

-ZD - Total number of deaths from 1980 10 2016 was 1,272
- 3. 403 Includes 18 non-Missoun residents who died in Missoun
Source: Burcau of Environmental Epidemilogy Date: /192017

Source: https://health.mo.gov/living/healthcondiseases/hyperthermia/pdf/stat-report.pdf

Extreme heat can cause stress to crops and animals. According to USDA Risk Management
Agency, there were have been no recorded crop losses due to any cause within the planning area.
Extreme heat can also strain electricity delivery infrastructure overloaded during peak use of air
conditioning during extreme heat events. Another type of infrastructure damage from extreme heat
is road damage. When asphalt is exposed to prolonged extreme heat, it can cause buckling of
asphalt-paved roads, driveways, and parking lots.

From 1988-2011, there were 3,496 fatalities in the U.S. attributed to summer heat. This translates to
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an annual national average of 146 deaths. During the same period, no deaths were recorded in the
planning area, according to NCEI data. The National Weather Service stated that among natural
hazards within the nation, as a whole, no other natural disaster—not lightning, hurricanes, tornadoes,
floods, orearthquakes—causes more deaths.

Within the planning area, however, extreme cold events have proven to be more deadly when
compared to extreme heat events. The NCElI lists the following recorded extreme cold events as
affecting Reynolds County. The three events include a total of 16 days of extreme cold temperatures.
The event occurring in January 2013 resulted in three deaths. No injuries, crop or property damage
were reported as a result of the events. While it is the best source of data currently available, it
should be noted that extreme cold events could, just as extreme heat events, be underreported in the
NCEI.

1/1/2010 - 1/12/2010 The first twelve days of January 2010 were the coldest in many years. For
some locations, it was the first time the temperature dropped below zero in approximately 10 years.
Some of the coldest temperatures observed included Fredericktown, MO (near Reynolds County) at -
9 degrees F.

1/13/2013 - 1/13/2013 A cold front moved south through the region, triggering showers and a few
thunderstorms over southern Missouri. Between one and three inches of rain fell over an extended
amount of time onto partially frozen ground causing runoff. Numerous creeks and rivers rose due to
the runoff. Several low water crossings were flooded. A father and his two young sons, as well as
their four-month-old Labrador retriever, went on an approximately 16-mile round trip hike on the
Ozark Trail in the Mark Twain National Forest on January 12th. They were heading south to Sutton’s
Bluff. The weather had been unusually warm with a high of 62 degrees recorded at the co-op station
at Belleview 4SE. The family was dressed for the warmer weather and not prepared for cold
temperatures. The cold front moved in during the day bringing in much colder temperatures. On their
way back to their camp, they missed the turnoff to the Brushy Creek Lodge where they were staying
and became lost further north along the trail. When they did not return, a search party was sent out to
find them Saturday evening. The search was called off shortly after midnight and resumed the next
morning at daybreak. By Sunday morning the temperature had dropped to 28 degrees at Belleview
4SE. The search party found the father and boys about a mile north of the turnoff to the lodge. The
father, 36 years old, was pronounced dead at the scene. The two boys, 10 and 8 years old, were
pronounced dead several hours later at a local hospital. The puppy survived.

1/6/2014 - 1/7/2014 The winter storm that brought heavy snow to much of the area followed that up
with the coldest temperatures in 20 years. Some of the temperatures included Fredericktown, MO
(near Reynolds County) at -12 degrees F. Wind Chill values the morning of the 6th ranged from -25
to -33 degrees F.

Probability of Future Occurrence

Per the above data regarding extreme heat, it can be reasonably estimated that the probability of a
future occurrence of extreme heat in Reynolds County as 1.1 events per year with the event spanning
an average of four to five days.

Using data from the NCEI, it can also be determined that, in the future, .15 extreme cold events are
likely to occur each year within Reynolds County. Stated another way, an extreme cold event lasting
an average of five to six days occurs about once every six to seven years somewhere in the planning
area.

Changing Future Conditions Considerations




Per the Missouri State Hazard Mitigation Plan, 2018, “under a higher emissions pathway, historically
unprecedented warming is projected by the end of the century. Even under a pathway of lower
greenhouse gas emissions, average annual temperatures are projected to most likely exceed
historical record levels by the middle of the 21st century. For example, in southern Missouri, the
annual maximum number of consecutive days with temperatures exceeding 95 degrees F is
projected to increase by up to 20 days! Temperature increases will cause future heat waves to be
more intense, a concern for this region which already experiences hot and humid conditions.”

At the same time, extreme cold events are expected to decrease in likelihood.

“The impacts of extreme heat events are experienced most acutely by the elderly and other
vulnerable populations. Higher demand for electricity as people try to keep cool amplifies stress on
power systems and may lead to an increase in the number of power outages. Atmospheric
concentrations of ozone occur at higher air temperatures, resulting in poorer air quality, while harmful
algal blooms flourish in warmer water temperatures, resulting in poorer water quality.”

Vulnerabili
Vulnerability Overview

Extreme heat and extreme cold events are common occurrences in the planning area. Within the
Missouri State Hazard Mitigation Plan, 2018, the method used to determine vulnerability to extreme
temperatures across Missouri involved statistical analysis of data from several sources: the National
Centers for Environmental Information (NCEI) storm events data (1996 to December 31, 2016), total
population and percentage of population over 65 data from the U.S. Census (2015 ACS), and the
calculated Social Vulnerability Index for Missouri counties from the Hazards and Vulnerability
Research Institute in the Department of Geography at the University of South Carolina.

From the statistical data collected, four factors were considered in determining overall vulnerability to
extreme temperatures as follows: total population, percentage of population over 65, likelihood of
3.264 3 Risk Assessment occurrence, and social vulnerability. Based on natural breaks in the
statistical data, a rating value of 1 through 5 was assigned to each factor. These rating values
correspond to the following descriptive terms:

1) Low

2) Low-medium
3) Medium

4) Medium-high
5) High

Using the process described above, Reynolds County was assigned a total vulnerability rating of “13”
for extreme heat and “10” for extreme cold. This is due in large part to the high percentage of
persons over age 65 residing in the county. A vulnerability rating of “13” equates to a medium-high
vulnerability description, while a rating of “10” equates to a medium vulnerability. It should be noted
that the 2015 ACS population estimate for Reynolds County used within the calculation is inaccurate.
This could have resulted in a higher vulnerability estimate.

Those at greatest risk for heat-related iliness include infants and children up to five years of age,
people 65 years of age and older, people who are overweight, and people who are ill or on certain
medications. However, even young and healthy individuals are susceptible if they participate in
strenuous physical activities during hot weather. In agricultural areas, the exposure of farm workers,
as well as livestock, to extreme temperatures is a major concern.

Table 3.25 lists typical symptoms and health impacts due to exposure to extreme heat.




Table 3.25. Typical Health Impacts of Extreme Heat

Heat Index (HI) | Disorder
80-90° F (HI) Fatigue possible with prolonged exposure and/or physical activity
90-105° F (HI) Sunstroke, heat cramps, and heat exhaustion possible with prolonged exposure
and/or physical activity
105-130° F (HI) Heatstroke/sunstroke highly likely with continued exposure

Source: National Weather Service Heat Index Program, www.weather.gov/os/heat/index.shtml
Potential Losses to Existing Development

According to USDA Risk Management Agency, losses to insurable crops during the eleven-year time
period from 2010 to 2020 were $0, resulting in an average annual loss of $0.

Deaths due to extreme heat within the planning area are not recorded within the available data. It
should be noted that, with climate, change, the frequency of death due to extreme heat within the
planning area could increase slightly.

There were three deaths due to extreme cold within the planning area during the twenty-year time
period analyzed. Historical information indicates that one death every twenty years is likely to occur
as a result of extreme heat.

Impact of Previous and Future Development

Population growth can result in increases in the age-groups that are most vulnerable to extreme heat.
Population growth also increases the strain on electricity infrastructure, as more electricity is needed
to accommodate the growing population.

Presently, there are no jurisdictions in a growth mode in within the planning area. No large-scale
conversion of non-agricultural land to farmland is anticipated.

Hazard Summary by Jurisdiction

Although it was not always the case, all three participating school districts furnish air-conditioning within
student classrooms. Too, all three districts have policies which mandate school closure during high
heat events.

Reynolds County — Per the 2020 American Community Survey (ACS) Five-Year Data, the
unincorporated portion of the planning area is at risk to both extreme heat and extreme cold.
Vulnerable populations comprise 31.0% of the total population in the county.

City of Bunker — Per the 2020 ACS Five-Year Data, the unincorporated portion of the planning
area is at risk to both extreme heat and extreme cold. Vulnerable populations comprise 28.8% of
the total population in the city.

City of Centerville — Per the 2020 ACS Five-Year Data, the unincorporated portion of the planning
area is at risk to both extreme heat and extreme cold. Vulnerable populations comprise 21.52% of
the total population in the city.

City of Ellington — Per the 2020 ACS Five-Year Data, the unincorporated portion of the planning
area is at risk to both extreme heat and extreme cold. Vulnerable populations also comprise
21.5% of the total population in the city.




Lesterville R-IV School District — Because district operations are limited primarily to the fall,
winter, and spring seasons, the risk of damage or injury due to extreme heat is low. The school
district provides air conditioning within all classroom buildings. The district does not have a policy
by which it cancels class during excessive heat and/or excessive cold days.

Adequate, heating infrastructure exists within the school facility to mitigate injury or death due to
extreme cold. However, damaged infrastructure (i.e. frozen pipes) due to extreme cold should be
mitigated.

Those at greatest risk for heat-related illness and deaths include children up to five years of age,
people 65 years of age and older, people who are overweight, and people who are ill or on certain
medications. To determine jurisdictions within the planning area with populations more vulnerable to
extreme heat, demographic data was obtained from the 2010 census on population percentages in
each jurisdiction comprised of those under age 5 and over age 65. Data was not available for
overweight individuals and those on medications vulnerable to extreme heat. Table 3.26, below,
summarizes vulnerable populations in the participating jurisdictions. Note that school districts are not
included in the table because students and those working for the school districts are not customarily
in these age groups.

Table 3.26. Reynolds County Population Under Age 5 and Over Age 65, 2020 Census Data

Population Population 65
Jurisdiction Under 5 yrs * yrs and over *
Reynolds County 269 1,465
City of Bunker 8 68
City of Centerville 2 38
City of Ellington 95 202

Source: U.S. Census Bureau, (*) includes entire population of each city or county
Problem men

The risks resulting from extreme heat within the planning area are limited, however, per historical
records, the residents of and visitors to the county are at risk of injury or death due to extreme cold
and exposure to the elements. This may be due, in large part, to the lack of cellular communication
signal within the county. Those engaging in outdoor activities within the unincorporated portion of the
county are at greatest risk. To mitigate death or injury due to extreme cold, potential mitigation
actions may include:

¢ Install communication towers which provide or enhance cellular data signals; and,

o Provide satellite phones to emergency medical personnel in the absence cellular
infrastructure.

3.4.7 Severe Thunderstorms
Including High Winds, Hail, and Lightning

Hazard Profile

Hazard Description




Thunderstorms

A thunderstorm is defined as a storm that contains lightning and thunder which is caused by
unstable atmospheric conditions. When cold upper air sinks and warm moist air rises, storm
clouds or ‘thunderheads’ develop resulting in thunderstorms. This can occur singularly, as well as
in clusters or lines. The National Weather Service defines a thunderstorm as “severe” if it includes hail
that is one inch or more, or wind gusts that are at 58 miles per hour or higher. At any given moment
across the world, there are about 1,800 thunderstorms occurring. Severe thunderstorms most often
occur in Missouri in the spring and summer, during the afternoon and evenings, but can occur at any
time. Other hazards associated with thunderstorms are heavy rains resulting in flooding
(discussed separately in Section 3.4.1) and tornadoes (discussed separately in Section 3.4.9).

High Winds

A severe thunderstorm can produce winds causing as much damage as a weak tornado. The
damaging winds of thunderstorms include downbursts, microbursts, and straight-line winds.
Downbursts are localized currents of air blasting down from a thunderstorm, which induce an outward
burst of damaging wind on or near the ground. Microbursts are minimized downbursts covering an
area of less than 2.5 miles across. They include a strong wind shear (a rapid change in the direction
of wind over a short distance) near the surface. Microbursts may or may not include precipitation and
can produce winds at speeds of more than 150 miles per hour. Damaging straight-line winds are high
winds across a wide area that can reach speeds of 140 miles per hour.

Lightning

All thunderstorms produce lightning which can strike outside of the area where it is raining and is
has been known to fall more than 10 miles away from the rainfall area. Thunder is simply the sound
that lightning makes. Lightning is a huge discharge of electricity that shoots through the air
causing vibrations and creating the sound of thunder.

Hail

According to the National Oceanic and Atmospheric Administration (NOAA), hail is precipitation
that is formed when thunderstorm updrafts carry raindrops upward into extremely cold atmosphere
causing them to freeze. The raindrops form into small frozen droplets. They continue to grow as
they encounter super-cooled water which will freeze on contact with the frozen rain droplet. This
frozen droplet can continue to grow and form hail. As long as the updraft forces can support or
suspend the weight of the hailstone, hail can continue to grow before it hits the earth.

At the time when the updraft can no longer support the hailstone, it will fall down to the earth. For
example, a V4" diameter or pea sized hail requires updrafts of 24 miles per hour, while a 2 %4”
diameter or baseball sized hail requires an updraft of 81 miles per hour. According to the NOAA, the
largest hailstone in diameter recorded in the United States was found in Vivian, South Dakota on
July 23, 2010. It was eight inches in diameter, almost the size of a soccer ball. Soccer-ball-sized
hail is the exception, but even small pea-sized hail can do damage.

Geographic Location

Thunderstorms/high winds/hail/lightning events are an area-wide hazard that can happen anywhere in the
county. Although these events occur similarly throughout the planning area, they are more frequently
reported in more populated areas. In addition, damages are more likely to occur in more heavily
populated areas.




Figure 3.21, below, shows lightning frequency in the state. The planning area is indicated by the
black arrow.

Figure 3.21. Location and Frequency of Lightning in Missouri
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Figure 3.22 shows wind zones in the United States. The black arrow indicates the location of the
planning area.
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Figure 3.22. Wind Zones in the United States
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Strength/Magnitude/Extent

Based on information provided by the Tornado and Storm Research Organization (TORRO), Table
3.27, below, describes typical damage impacts of the various sizes of hail.

Table 3.27. Tornado and Storm Research Organization Hailstorm Intensity Scale

Intensity Diameter Diameter Size Typical Damage Impacts

Category (mm) (inches) Description

Hard Hail 5-9 0.2-04 Pea No damage

Potentially 10-15 0.4-0.6 Mothball Slight general damage to plants, crops

Damaging

Significant 16-20 0.6-0.8 Marble, grape Significant damage to fruit, crops, vegetation

Severe 21-30 0.8-1.2 Walnut Severe damage to fruit and crops, damage to glass and

plastic structures, paint and wood scored

Severe 31-40 1.2-1.6 Pigeon’s egg > Widespread glass damage, vehicle bodywork damage
squash ball

Destructive 41-50 1.6-2.0 Golf ball > Wholesale destruction of glass, damage to tiled roofs,
Pullet's egg significant risk of injuries

Destructive 51-60 2.0-24 Hen’s egg Bodywork of grounded aircraft dented, brick walls pitted

Destructive 61-75 2.4-3.0 Tennis ball > Severe roof damage, risk of serious injuries
cricket ball

Destructive 76-90 3.0-35 Large orange Severe damage to aircraft bodywork
> Soft ball
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Intensity Diameter Diameter Size Typical Damage Impacts

Category (mm) (inches) Description

Super 91-100 3.6-3.9 Grapefruit Extensive structural damage. Risk of severe or even
Hailstorms fatal injuries to persons caught in the open

Super >100 4.0+ Melon Extensive structural damage. Risk of severe or even
Hailstorms fatal injuries to persons caught in the open

Source: Tornado and Storm Research Organization (TORRO), Department of Geography, Oxford Brookes University
Notes: In addition to hail diameter, factors including number and density of hailstones, hail fall speed and surface wind speeds affect
severity. http://www.torro.org.uk/site/hscale.php

Straight-line winds are defined as any thunderstorm wind that is not associated with rotation (i.e., is
not a tornado). It is these winds, which can exceed 100 miles per hour, which represent the most
common type of severe weather. They are responsible for most wind damage related to
thunderstorms. Since thunderstorms do not have narrow tracks like tornadoes, the associated wind
damage can be extensive and affect entire (and multiple) counties. Obijects like trees, barns,
outbuildings, high-profile vehicles, and power lines/poles can be toppled or destroyed, and roofs,
windows, and homes can be damaged as wind speeds increase.

The onset of thunderstorms with lightning, high wind, and hail is generally rapid. Duration is less
than six hours and warning time is generally six to twelve hours. Nationwide, lightning kills 75 to
100 people each year. Lightning strikes can also start structural and wildland fires, as well as
damage electrical systems and equipment.

Previous Occurrences

The narrative below discusses the frequency of thunderstorms, as well as the resulting damages and
injuries. Thunderstorms are no longer included as a separate reporting category within the NCEI
database. High winds, lightning, and hail—all component of thunderstorms—are included within the
searchable database. Each thunderstorm component was analyzed with the results shown below. It
should be noted that, limitations to the use of NCEI reported lightning events do exist. Only lightning
events resulting in fatality, injury and/or property and crop damage are in the NCEI.

High Winds

The NCEI reports nine high wind events as occurring within the planning area between 2012 and
2022 and ranging in speed from 52 to 63 knots. All high wind events reported were associated with
thunderstorms. Unfortunately, no deaths, injuries, or property damage were reported as resulting
directly from the events. However, within the 2018 Missouri State Hazard Mitigation Plan, which
presents event data spanning a longer timeframe (21 years), property losses resulting from high
wind did occur. When annualized, the historical losses amounted to $286 per year.

Lightning

No lightning events were reported within the planning area between 1950 and 2020. As stated
above, only lightning events resulting in fatality, injury and/or property and crop damage are recorded
by the NCEI. Therefore, it can be reasonably assumed that little to neither property, nor crop damage
occurred as a result of lightning within the planning area. However, within the 2018 Missouri State
Hazard Mitigation Plan, which presents event data spanning a longer timeframe (21 years), property
losses resulting from lightning events did occur within the county. When annualized, the historical
losses amounted to $2,619 per year.

Hail




Per the NCElI, there were 11 hail events occurring within the county between 2012 and 2022. March,
April, and May were the most common months during which hail fell within the planning area.
Hailstones ranged in size from .75 of one inch to 3.00 inches. Of all the events, neither
injuries/deaths, nor damage to property/crops was reported. Seven of the events were reported as
occurring in unincorporated portion of the county, with two occurring in Centerville and two in Ellington.

Per the USDA, there have been no past crop damages as indicated by crop insurance claims. It can
be deduced that the planning area’s agricultural economy is not significantly impacted by
thunderstorms, lightning, hail, and high-wind events.

Probability of Future Occurrence
High Wind

In reviewing the ten-year history presented above, the probability of a high wind event with winds
greater than 50 knots is 100% in any given year. In other words, one high wind event resulting in
minimal damage could reasonably be anticipated to occur every year.

Lightning

Although lightning will occur somewhere within the planning area every year, historical data—as
reported by the NCEl—indicate that resulting damage is not likely. When a longer timeframe is
examined, however, damage to property resulting was lightning is apparent and, though infrequent,
should reasonably be anticipated to occur.

Hail

As reported earlier, there were 11 hail events reported for the ten-year period between 2012 and
2022, resulting in an estimated probability of little more than one event per year. All but two of the 11
events, involved hailstones one inch in diameter or larger. It can also be concluded from this data
that at least one event producing a minimum of 1” diameter hail can be expected annually
somewhere within the planning area.

The map in Figure 3.23 below is based on hailstorm data from 1980-1994. It shows the probability of
hailstorm occurrence (2” diameter or larger) based on number of days per year. Reynolds County is
located within the light aqua blue and dark blue zones, which indicates a probability of .5 to 1 days per
year during which hail 2 inches or larger in diameter is expected to occur.
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Figure 3.23. Annual Hailstorm Probability (2"’ diameter or larger), 1980-1994

Hail (2 inch or more) Days Per Year (1980-1994)
Source:NSSL, http://www.nssl.noaa.gov/users/brooks/public _html/bighail.gif Note:

Changing Future Conditions Considerations

Per the Missouri State Hazard Mitigation Plan, 2018, “NASA'’s Earth Observatory provides an
analysis on how climate change could, theoretically, increase potential storm energy by warming the
surface and putting more moisture in the air through evaporation. The presence of warm, moist air
near the surface is a key ingredient for summer storms that meteorologists have termed “convective
available potential energy,” or CAPE. With an increase in CAPE, there is greater potential for
cumulus clouds to form. The study also counters this theory with the theory that warming in the Arctic
could lead to less wind shear in the mid-latitude areas prone to summer storms, making the storms
less likely.

Predicted increases in temperature could help create atmospheric conditions that are fertile breeding
grounds for severe thunderstorms and tornadoes in Missouri. Possible impacts include an increased
risk to life and property in both the public and private sectors. Public utilities and manufactured
housing developments will be especially prone to damages. Jurisdictions already affected should be
prepared for more of these events and prioritize mitigation actions such as construction of safe rooms
for vulnerable populations, retrofitting and/or hardening existing structures, improving warning
systems and public education, and reinforcing utilities and additional critical infrastructure.”

Vulnerabili
Vulnerability Overview

Severe thunderstorm losses are usually attributed to the associated hazards of hail, downburst
winds, lightning and heavy rains. Losses due to hail and high wind are typically insured losses
that are localized and do not result in presidential disaster declarations. However, in some cases,
impacts are severe and widespread and assistance outside state capabilities is necessary. Hail




and wind also can have devastating impacts on crops. Severe thunderstorms/heavy rains that
lead to flooding are discussed in the flooding hazard profile. Though it is not recorded as having
occurred in the planning area, hailstorms can result in damage to property, crops, and the
environment, and can injure and kill livestock. In the United States, hail causes more than $1 billion
in damage to property and crops each year. Even relatively small hail can quickly destroy plants.
Vehicles, roofs of buildings and homes, and landscaping are also commonly damaged by hail. Hail
has been known to cause injury to humans, occasionally fatal injury.

In general, assets in the county vulnerable to thunderstorms with lightning, high winds, and hail
include people, crops, vehicles, and built structures. Although this hazard results in high annual
losses, private property insurance and crop insurance usually cover the majority of losses.
Considering insurance coverage as a recovery capability, the overall impact on jurisdictions is
reduced.

Most lightning damages occur to electronic equipment located inside buildings. But structural
damage can also occur when a lightning strike causes a building fire. In addition, lightning strikes
can cause damages to crops, if fields or forested lands are set on fire. Communications equipment
and warning transmitters and receivers can also be knocked out by lightning strikes.

The method used to determine vulnerability to severe thunderstorms across Missouri was statistical
analysis of data from several sources: National Centers for Environmental Information (NCEI) storm
events data (1996 to December 31, 2016), HAZUS Building Exposure Value data, housing density
and mobile home data from the U.S. Census (2015 ACS), and the calculated Social Vulnerability
Index for Missouri Counties from the Hazards and Vulnerability Research Institute in the Department
of Geography at the University of South Carolina.

From the statistical data collected, six factors were considered in determining overall vulnerability to
lightning as follows: housing density, building exposure, percentage of mobile homes, social
vulnerability, likelihood of occurrence, and average annual property loss. Based on natural breaks in
the statistical data, a rating value of 1 through 5 was assigned to each factor. These rating values
correspond to the following descriptive terms which were used to classify Missouri’'s 114 counties by
vulnerability:

1) Low

2) Low-medium
3) Medium

4) Medium-high
5) High

Based on the analysis, Reynolds County’s vulnerability to thunderstorm events was classified as
“low-medium.”

Potential Losses to Existing Development

Per HAZUS, total building exposure in the county is $423,248,000. Per data reported by the NCEI
between 2012 and 2022, there were no property losses estimated as resulting from high wind,
lightning, or hail events.

Previous and Future Development
Significant development is neither ongoing, nor anticipated within any jurisdictions in the planning area. As a

result, the exposure of more households and businesses vulnerable to damages from severe
thunderstorms/ high winds/lightning/hail is not expected.




Hazard Summary by Jurisdiction

Although thunderstorm events (high winds/lightning/hail) are most often area-wide, there are
demographics indicating higher losses in one jurisdiction as compared to another. The primary
factor for differences in the higher losses in one jurisdiction than another is population density. The
population density for the unincorporated portion of Reynolds County is 5.3 persons per square
mile of land area. As the size of Ellington is on 1.378 square miles and the population according to
the 2020 ACS Five-Year Estimate is 1,380, the density is 1,001.5 persons per square mile. The
Cities of Bunker and Centerville have lower populations; and, consequently, their population
densities are much lower than that of Ellington at approximately 264 and 186 persons per square
mile, respectively. The damages resulting from a thunderstorm have the potential to be greater
within the City of Ellington than in the sparsely populated remainder of the county.

Unfortunately, information about jurisdictions with high percentages of housing built before 1939, is
not calculated by the American Community Survey for the small rural cities of Bunker, Centerville
and Ellington. No participating school districts reported previous losses involving school assets
due to the hazard.

Reynolds County — The unincorporated portion of Reynolds County is likely to experience 1.2 hail
events every two years and endure 1.4 wind events with winds greater than 50 knots once every
two years. With an extraordinarily low population density, damages resulting from such events are
not anticipated to be as significant as would in the City of Ellington, for example. This is due solely
to the population density of the county as compared to its largest city (Ellington).

City of Bunker — With a low population density and no previously reported events of either hail,
lightning, or high wind, the City of Bunker is most likely of all participating jurisdictions to incur
damage resulting from thunderstorm activity.

City of Centerville — The City of Centerville is likely to experience 1 hail event producing stones
greater than one inch in diameter every five years and endure winds greater than 50 knots once
every 3 years. Due to the city’s increased population density when compared to the county, its
vulnerability to damage from thunderstorms, high wind, and hail is somewhat higher.

City of Ellington— Per the data reported by the NCEI, the City of Ellignton is likely to experience a
hail event producing stones larger than one inch every five years and endure winds greater than
50 knots once every five years. Due to the city’s significantly increased population density when
compared to the county, its vulnerability to damage resulting from hail and high wind is
considerably higher; it is most vulnerable of all of the participating jurisdictions to damage from
such events.

Lesterville R-IV School District — While thunderstorms, high winds, and hail can occur anywhere
within the school district’s service area, damages to district assets can be projected based upon
prior damage. Fortunately, no previous losses were reported by the sole participating school
district in the planning area.

Problem Statement

Thunderstorms and their characteristics of high winds, lightning, and hail can result in property
damage and have the potential to cause injuries and death to residents. These storms are common
occurrences in Reynolds County; however, due in large part to the sparse population density of the
planning area, the damages resulting from these events is relatively limited. The probability of a high




wind event with winds greater than 50 knots is 100% in the county in any given year. Electrical
outages frequently accompany these events. There also exists a 100% chance that a 1” diameter
hail event will occur in the county in any given year, with an average of one event per year. Lightning
can accompany both types of events. Though damages resulting from these types of events are
historically quite limited, potential mitigation actions for the planning are may include the following:

o seek funding for emergency generator installation at critical facilities; and,

e ensure critical facilities—particularly those outfitted with communications equipment and
emergency responders (e.g. the 911 call center, ambulance district headquarters, etc.)—are
protected from lightning strikes.

3.4.8 Severe Winter Weather
Hazard Profile
Hazard Description

A major winter storm can last for several days and be accompanied by high winds, freezing rain or
sleet, heavy snowfall, and cold temperatures. The National Weather Service describes different types
of winter storm events as follows.

e Blizzard—Winds of 35 miles per hour or more with snow and blowing snow reducing visibility to
less than V2 mile for at least three hours.

o Blowing Snow—Wind-driven snow that reduces visibility. Blowing snow may be falling snow
and/or snow on the ground picked up by the wind.

e Snow Squalls—Brief, intense snow showers accompanied by strong, gusty winds.
Accumulation may be significant.

e Snow Showers—Snow falling at varying intensities for brief periods of time. Some
accumulation is possible.

o Freezing Rain—Measurable rain that falls onto a surface with a temperature below freezing.
This causes it to freeze to surfaces, such as trees, cars, and roads, forming a coating or glaze
of ice. Most freezing-rain events are short lived and occur near sunrise between the months of
December and March.

e Sleet—Rain drops that freeze into ice pellets before reaching the ground. Sleet usually
bounces when hitting a surface and does not stick to objects.

Geographic Location

The entire county is vulnerable to heavy snow, ice, extreme cold temperatures and freezing rain. The map
in Figure 3.24 below shows the average number of hours of freezing rain experienced within the country
annually. The planning area is indicated by the black arrow. Per this source, the county should anticipate
eight to nine hours of freezing rain per year.




Figure 3.24. NWS Statewide Average Number of Hours per Year with Freezing Rain

Source: Americ