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EXECUTIVE SUMMARY

The purpose of hazard mitigation is to reduce or eliminate long-term risk to people and property
from hazards. Benton County and participating jurisdictions and school districts developed this
multi-jurisdictional local hazard mitigation plan update to reduce future losses from hazard
events to the County and its communities and school districts. The new plan is an update of the
previous hazard mitigation plan that was approved on 7 October 2016. The plan and the update
were prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 and to
ensure eligibility for the Federal Emergency Management Agency (FEMA) Hazard Mitigation
Assistance Grant Programs for specifically outlined projects that could be funded through this
grant.

The County Multi-Hazard Mitigation Plan is a multi-jurisdictional plan that covers the
following jurisdictions that participated in the planning process:

e Unincorporated Benton County
e City of Cole Camp

e Village of lonia

e City of Lincoln

e City of Warsaw

e Cole Camp R-l School District
e Lincoln R-ll School District

e Warsaw R-IX School District

Benton County and the entities listed above developed a Multi-Jurisdictional Hazard Mitigation
Plan that was approved by FEMA on 7 October 2016 (hereafter referred to as the 2016 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 Benton County and participating jurisdictions. The MPC updated the risk
assessment that identified and profiled hazards that pose a risk to Benton County and
analyzed jurisdictional vulnerability to these hazards. The MPC also examined the capabilities
in place to mitigate the 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 in this plan. Riverine
and flash flooding, winter storms, severe thunderstorms/hail/lightning/high winds, and
tornadoes are among the hazards that historically have had a significant impact.



Based upon the risk assessment, the MPC updated goals for reducing risk from hazards. The
goals are listed below:

1. Protect the lives and livelihood of all citizens.

2. Mitigate the effects of future natural hazards in the community.

3. Reinforce communication and awareness to coordinate participation between
public agencies, citizens, nonprofit organizations, business and industry.

4. Update written policies and procedures for preparedness and mitigation

responses to natural disasters.

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 priority level, background information, ideas for implementation,
responsible agency, timeline, cost estimate, potential funding sources, and more. These
additional details are provided in Chapter 4.



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 or other documentation of
adoption by all participating jurisdictions and schools/special districts. The documentation of
each adoption is included in Appendix D, and a model resolution is included on the following

page.

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

e City of Cole Camp

¢ Village of lonia

e City of Lincoln

o City of Warsaw

e Cole Camp R-l School District
¢ Lincoln R-ll School District

e Warsaw R-IX School District

e Unincorporated Benton County
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Model Resolution

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

A RESOLUTION OF THE (LOCAL GOVERNING BODY /SCHOOL DISTRICT) ADOPTING THE
2021 BENTON COUNTY NATURAL HAZARD MITIGATION PLAN

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 2021 Benton County Natural
Hazard Mitigation Plan, 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.

ADOPTED by a vote of in favor and___against, and__abstaining, this day of

By (Sig):
Print name:
ATTEST:

By (Sig.):
Print name:

APPROVED AS TO FORM:

By (Sig.):
Print name:
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1.1 PURPOSE

Hazard mitigation is the meticulous process of preparing for and reducing the long-term risks of
potential disasters and manmade events that may impact a given community. Mitigation may be
implemented at any time, whether before, during or after a disaster event. The best mitigation
actions are usually those that are composed into a long-term planning process developed before
the next big disaster event.

The Benton County Natural Hazard Mitigation Plan is intended to be a key resource for the
County, local governments, residents, planners, politicians and anyone else that has an interest
in mitigation of natural hazards throughout Benton County. Participation in the planning process
is mandatory in order to secure vital federal funding in the aftermath of a disaster. If a community
chooses not to participate, they are at a loss for key funding to help prepare for the next disaster.
School districts are also under this umbrella, and as long as they submit the necessary paperwork
to participate, they will be eligible for FEMA funding should they apply. Participation opens up
opportunities not only for basic hazard mitigation funding, but also HMGP-post Fire grants, Dam
Rehabilitation grants, and the newly minted Building Resilient Infrastructure and Communities
grant. Participation is also governed by one key piece of legislation, The Disaster Mitigation Act
of 2000, but is also verified by the Interim Final Rule published in the Federal Register on 26
February 2002 (44 CFR §201.6) that was finalized on 31 October 2007. Policies governing local
hazard mitigation plans is outlined more thoroughly in the Robert T. Stafford Disaster Relief and
Emergency Act (Public Law 93-288).

1.2 BACKGROUND AND SCOPE

Under the initiative set forth by SEMA, the Missouri Association of Councils of Government
(MACOG) agreed to meet the challenge of developing county and municipal plans throughout the
state. The 19 Regional Planning Commissions of MACOG provide an effective way for local
governments to work together to share technical staff and address common problems in need of
an area-wide approach. They also can effectively deliver programs that might be beyond the
resources of an individual county or municipal government.
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The intent of the Regional Planning Commission in Missouri is to be of service to their member
counties and municipalities and to be an organized approach to address a broad cross section of
area-wide issues. They are also available to assist their member entities in coordinating the needs
of the area with state and federal agencies or with private companies or other public bodies.
SEMA’s initiative further states that, due to time and funding limitations, the plans developed by
Missouri’s Regional Planning Commission should cover natural hazards only. Manmade,
technological, or other hazards are not addressed by this plan, except in the context of cascading
events.

As required by 44 CFR §201.6(d)(3) a local jurisdiction must review and revise its plan to reflect
changes in development, progress in local mitigation efforts and changes in priorities. It must be
resubmitted every 5 years in order to continue to be eligible for mitigation grant funding projects.
The 2021 Benton County Multi-Jurisdictional Natural Hazard Mitigation Plan, herein referred to
the Benton County Natural Hazard Mitigation Plan, is an update to a previous plan, one originally
approved on 7 October 2016 that was an update to a plan originally composed before that in
2010.

Through the scope of work outlined by SEMA, Benton County contracts with Kaysinger Basin
Regional Planning Commission and participates fully in the preparation of the plan. Once the plan
is approved, Benton County and communities within the county as well as school districts in the
county as well. It will enable those key stakeholders to be eligible for FEMA mitigation assistance
and carry out mitigation activities to reduce the impacts of disasters.

The Benton County Natural Hazard Mitigation Plan was prepared by Kaysinger Basin Regional
Planning Commission (KBRPC). KBRPC is a member of MACOG and was created 14 October
1968 by then Governor of Missouri Warren E. Hearnes. KBRPC also serves six other counties
including Bates, Cedar, Henry, Hickory, St. Clair and Vernon.

The Benton County Natural Hazard Mitigation Plan is a significant rewrite of the previously
approved plan that was done in 2016. Commitment by local governments assists in mitigating the
impacts of natural hazards. Below is a list of previously and currently participating
jurisdictions/school districts.

2010 NHMP Update 2015 NHMP Update 2021 NHMP Update
Benton County Commissioners Benton County Commissioners Benton County Commissioners
City of Cole Camp City of Cole Camp City of Cole Camp
City of Lincoln City of Lincoln City of Lincoln
City of Warsaw City of Warsaw City of Warsaw

Village of lonia
DID NOT PARTICIPATE

Cole Camp R-I School District | Cole Camp R-I School District | Cole Camp R-I School District

Village of lonia Village of lonia

Lincoln R-Il School District Lincoln R-Il School District Lincoln R-Il School District

Warsaw R-IX School District Warsaw R-IX School District Warsaw R-I1X School District
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1.3 PLAN ORGANIZATION

This plan update is divided into six different sections, five main chapters plus appendices.
e Chapter 1: Introduction and PlanningProcess

Chapter 2: Planning Area Profile and Capabilities

Chapter 3: Risk Assessment

Chapter 4: Mitigation Strategy

Chapter 5: Plan Implementation and Maintenance

e Appendices

Table 1.1. Changes Made in Plan Update

Chapter 1 -
Introduction and
Planning Process

Updated members of the Mitigation Planning Committee (MPC)
and participating jurisdictions formally adopted the MPC.

Chapter 2 -
Planning Area Profile | Noted new GIS capabilities for participating jurisdictions.
and Capabilities

Chapter 3 - Included the additional section of Pandemics to this section as
Risk Assessment this plan was written during a global pandemic.

Featured new projects in Benton County for each community or
school district that could be funded through HMGP or local
means

Chapter 4 -
Mitigation Strategy

Chapter 5 -
Plan Implementation
and Maintenance

Updated MPC meetings for evaluating and updating the plan to
quarterly.

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 wasinvolved.

Kaysinger Basin Regional Planning Commission (KBRPC) in Clinton, Missouri was contracted to
facilitate the plan development process. KBRPC staff met with the Jurisdictions in Benton County to
develop area stakeholders and representatives for each jurisdiction to establish the Mitigation Planning
Committee (MPC). Meeting locations and schedules and the most effective means to inform and
include the public was determined.

The planning process includes a kick-off meeting, one MPC-only meeting, and meetings with each
jurisdiction one-on-one. KBRPC was responsible for producing the draft and final plan update in a
FEMA-approvable document, as well as coordinating with FEMA and SEMA.
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Table 1.2 shows all the MPC members and the entities they represent, along with their titles'(®)

and 2(3) - All participating jurisdictions of Benton County, including school districts, are
represented on the MPC, whether it's by direct or indirect participation. If indirect participation
is used, set forth the parameters established for ensuring that the jurisdiction represented is
kept apprised of MPC events and milestones. Active participation in the plan development
effort is of paramount importance. The Mitigation Planning Committee is currently pending; it
must be approved before it can be formally recognized.

Table 1.2. Jurisdictional Representatives of Benton County Mitigation Planning Committee
Steve Daleske Presiding Commissioner County Benton Com_mty Board of
Government Commissioners
o Count Benton County Board of
Scott Harms Northern Commissioner Governmyent Commissioners
Larry Berry Southern Commissioner County Benton Cognty Board of
Government Commissioners
Mark Richerson Emergency Management Director| Emergency Benton County Emergency
Services Management Agency
Randy Pogue City Administrator & Planner Government City of Warsaw
William Smart Mayor Government Village of lonia
John King Mayor Government City of Lincoln
Jeff Canfield Chief of Police Emergency i
Services City of Cole Camp
. . Cole Camp R-l
Steve Hubbard Superintendent Education School District
. . . . Lincoln R-II
Kevin Smith Superintendent Education School District
David Fajen School Resource Officer Education Warsaw .R'I.X
School District
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Table 1.3.

Benton County EMA

X

X

Capability with Six Mitigation Categories

X

1(b)

X

X

Benton County ED

City of Warsaw

Village of lonia

City of Cole Camp

City of Lincoln

XXX |X |

XXX |X |

XXX |X |

XXX |X |

XX XX |

Cole Camp R-I

Lincoln R-lI

Warsaw R-I1X

XXX XXX X[ XX | X

1.5



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 Benton County Hazard Mitigation Plan serves as a written document of the planning
process. Active participation of local jurisdiction representatives and stakeholders in the
Hazard Mitigation planning process is crucial for the plan to have worthiness. The Benton
County Hazard Mitigation Plan was written to be a working document to guide participating
jurisdictions in the county in the work of mitigating hazards and risks to their communities. In
order to be eligible for mitigation funding, local governments must adopt the FEMA approved
plan update. Participation is the most vital key to implementation of the plan and the
governing bodies must adopt it in order to be considered a participant. KBRPC collaborated
with the key stakeholders in Benton County, including local governments, school districts in
the county to ensure that they would participate and adopt the newly minted FEMA-approved
plan. In the event of drastic modifications are merited to the plan, then a re-adoption measure
may be proposed by the jurisdiction.

Unfortunately, this plan update came during the time of a global pandemic, so full in-person
meetings were not held for the entire county of Benton, so instead, virtual meetings and
smaller individual meetings were held in order to meet the requirements for meetings. Further,

during these meetings with stakeholders, the emphasis on the importance of participation was
stressed, and an outline was provided for how to participate was elaborated on.

1) Provide information to support the plan update through the following methods:
a) Completion of data collection questionnaires
b) Attending countywide planning meeting

c) Communicate with KBRPC with questions, comments, or concernsregarding
participation in the plan update

2) Formal adoption of the plan update.
Table 1.4 provides a representation of those whom were at each meeting, whether they

completed a data collection questionnaire and their status on updating or developing
mitigation actions for their individual community.
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Table 1.4. Jurisdictional Participation in Planning Process

Cit)(/::rfn(r:,ole v v X! Yes
Sehool District | * d d ves
Village of lonia v v v Yes
City of Lincoln v v v Yes
schoorDistrct | ¥ d / ves
City of Warsaw v v v Yes

Warsaw R-IX v v v Yes

School District

Unincorporated
Benton County v v v Yes

" No one from Cole Camp, aside from the school, attended the May countywide meeting, however, a 1-on-1 meeting
with a representative from Cole Camp was held after the Countywide meeting to ensure Cole Camp met all
participation requirements by completing Action Worksheets and STAPLEEs.
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1.4.2 The Planning Steps

Table 1.5. Benton 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 CFR 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)

During the meeting with the emergency management director for Benton County on February
18", it was noted that there is a Local Emergency Planning Committee, or LEPC, already
formed for the county. However, a proposed MPC was established to include the Benton
County Board of Commissioners.



Table 1.6. Schedule of MPC Meetings

Met with the Emergency Management Director for Benton
Informational Meeting County, formal introductions and discussions regarding 18 Feb. 2021
the plan and future meetings.

First countywide meeting held was held with all key
stakeholders, including Emergency Management,
Kick-off Meeting schools, and community representatives and officials. 27 May 2021
Community and School representatives worked on Action
Worksheets and STAPLEEs at this time.

Met with the city administrator to gain interest in Hazard
Community Meeting Mitigation and discuss the city’s role in the plan update 18 Feb. 2021
= City of Warsaw

Met with the Superintendent to gain interest in hazard
Community Meeting mitigation and discuss district’s role in plan update. 3 Mar. 2021
= Warsaw R-IX School District

Met with the mayor to gain interest in Hazard Mitigation
Community Meeting and encourage the participation in the plan update. 4 Mar. 2021
= Village of lonia

Met with the Superintendent to gain interest in hazard
Community Meeting mitigation and discuss district’s role in plan update. 4 Mar. 2021
= Cole Camp R-l School District

Met with the mayor and city clerk to gain interest in
Hazard Mitigation and encourage participation in plan

Community Meeting update. 10 Mar. 2021
= City of Lincoln
Met with the city clerk and city administrator to gain

Community Meeting interest in Hazard Mitigation and encourage participation 10 Mar. 2021

in plan update.

= Lincoln R-ll School District

Met with the Superintendent to gain interest in hazard
Community Meeting mitigation and discuss district’s role in plan update. 17 Mar. 2021
= City of Cole Camp

Step 2: Plan for Public Involvement %(@): (b). () and (d)
(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.

At a minimum, the planning process included 2 opportunities for public comment: 1) during
the drafting stage and 2) prior to plan approval.
e The first opportunity for public comment regarding this plan started June 1!, 2021
and lasted for a month, overlapping with the time that was used to send the first
full draft to SEMA.
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¢ A sixty-day comment period for this plan ran on KBRPC'’s website just before the plan went to
SEMA, first while SEMA reviewed the first draft, then second when the second draft was
completed just before the final draft was sent to SEMA.

- No citizen feedback was received other than some comments from public officials.
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 given the opportunity to be involved®®).
Stakeholders included the following:

All four incorporated communities of Benton County

Benton County Local Emergency Planning Committee

Local businesses

All three major school districts (Cole Camp, Lincoln and Warsaw)
Other private and non-profit interests

For the countywide meeting, attempts to involve members from the Army Corps of Engineers
due to their role in regulating and maintaining the Harry S. Truman Dam was made, but were
unsuccessful.

e Invitations to participate in the countywide meeting went out on April 29", 2021 to all known

representatives of the community, school districts and other key personnel.
e The letter that was used in the invitation is included in Appendix B.
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Coordination with FEMA Risk MAP Project®(®

¢ According to FEMA, the most recent Risk MAP project product for Benton County is recent, having been updated in 2019.
Currently, Benton County is the “Outreach — Active” Phase.
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Integration of Other Data, Reports, Studies, and Plans

Nearly every stakeholder from each community and school district attended the
planning meeting in May 2021, which served as the best opportunity to collaborate and
brainstorm ideas as a community. Data from this meeting is sprinkled throughout this
plan.

Previous technical reports and historic data analyzed the past events of Benton County
and provided a glimpse of what was to come in the future. Documents included the
mitigation plans of the state and adjacent counties, reports from university extensions,
Flood Insurance Studies (FIS), Flood Insurance Rate Maps (FIRMs), State Department
of Natural Resources (DNR) dam information, the National Inventory of Dams (NID),
dam inspection reports, state fire reports, Wildland/Urban Interface and Intermix areas
from the SILVIS Lab - Department of Forest Ecology and Management - University of
Wisconsin, local comprehensive plans, economic development plans, capital
improvement plans, US Department of Agriculture’s (USDA) Risk Management Agency
Crop Insurance Statistics, and local budgets.

Using information presented from sources, such as the ones listed above, this data was
incorporated into the plan because it was relevant to Benton County, had the
information been for somewhere else and did not apply to Benton County, it would have
been omitted. It allowed readers and reviewers alike to see what information was
prevalent in the county besides what had been done locally.

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

For the bulk of the planning process, much time was dedicated to the risk assessment
chapter, chapter 3, because this section was data intensive and relied on information
from varying outside sources.

It was imperative that the information collected was accurate and true, so relying on
word of mouth without credible information would not be included.

Chapter 3 also saw the addition of a new section for this plan update, the inclusion of a
‘Pandemic’ section, as the plan was written during the time of a global pandemic
caused by COVID-19.

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

For this particular section, much of the information and data collected comes from the data
collection questionnaire assigned to communities and school districts.

While some communities have this information readily available as it is part of the community’s
insurance policy, places like Warsaw have a more extensive list of properties and their values.
This would take longer and not be ideal.

Furthermore, for school districts in Benton County, this process was much easier.

o School districts do not possess as many buildings and critical infrastructures as say a
community would.

o Their school insurances provided the content values and exposure values.
This information is included at the start of the risk assessment chapter.
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Step 6: Set Goals
(Handbook Task 6)

During the countywide meeting held in May 2021, stakeholders from the communities in
Benton County, as well as the School Districts, had their best opportunity to review the
Goals outlined in the 2016 version of the plan. One suggestion from the group that
gathered was the simplification of the goals from six to four. All agreed this would make the
process much easier to accomplish whilst sticking to the SMART goal requirements. These
new goals are seen in the beginning of the plan as well as in Chapter 4 — Mitigation
Strategy.

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

e During the large countywide meeting on May 27", there was a thorough review of
the last plan and the stakeholders identified their completed mitigation actions.
e The results of this is found in Chapter 4 — Mitigation Strategy.
e It was at this time that the number of goals was reduced from 6 in 2016 to now a 4
goal approach for 2021 and beyond.
e Further remarking on the countywide meeting, it was the role of the KBRPC Disaster
Recovery Coordinator to demonstrate the Action Worksheet and STAPLEE process.
- Key stakeholders were given step by step instructions for how to fill out the
Action Worksheet and STAPLEE.
- Examples were provided for the communities and the school districts.

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, these helped create an action
plan for Benton County.

Step 9: Adopt the Plan
(Handbook Task 8)

Pursuant to requirement laid out in the Handbook for adoption this plan, the process
was straightforward and explained to stakeholders in each community and school
district that adoption resolutions were a requirement for the plan to go forward.
Communities and school districts each adopted the plan at different times but all did so
timely and unanimously. A school district or community could not adopt the plan without
responding to the data collection questionnaire first. Adoption Resolutions are included
in Appendix D.



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

As required by the handbook, the plan maintenance resided as a mutual agreement between
KBRPC and Benton County stakeholders that as circumstances dictate, there would be
revisions made to the plan in extreme situations. However, revisions could be made at any
time before, during or after a disaster event.
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2.1.1 Benton County Planning Area Profile

Figure 2.1. Map of Benton County
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Figure 2.2. Map of Missouri, Benton County shown in RED

§

The US Census Bureau estimated that in 2019, Benton County had 19,443 citizens. This is a 2%
uptick in population since 2010, which also a big jump from 17,180 in 2000. Overall, the population
of Benton County has increased since 2000.

The median household income in Benton County is $40,249 in 2019 dollars. This average salary
falls below the Missouri and national averages of $51,542 and $57,652, respectively. This salary
was up from the last census, when it was a meager $26,646, but the state and nationwide
increases were 27.0 and 28.3% respectively.

In Benton County, the median home value was $117,500 in 2019 dollars. Home values in Benton
County fall below the state average and national average that sees $145,500 in Missouri and
$193,500. Home values have continued to increase, and may eventually rise to the state average
in the coming years.
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2.1.2 Geography, Geology and Topography

Benton County, unlike its surrounding communities and counties is unique in which it is a major hub
for watersheds. Because of this, there are many bluffs along the Osage River culminating with the
Harry S. Truman Dam located in Warsaw. In much of the county, it is prairielands, along with many
native grasses and relatively flat with not much change as far as topographical layout. The Truman
Reservoir, created by the aforementioned watersheds of the Osage River flows east and west to
the Lake of the Ozarks in Miller and Camden Counties. The southern part of the county has more
twists and turns to it.

Sources of Data:

¢ FEMA Flood Insurance Study (if recent). This can be accessed from the FEMA Flood Map
Service Center
https://msc.fema.gov/portal

e Environmental Protection Agency Website for watershed details,
http://cfpub.epa.gov/surf/locate/index.cfm

¢ NRCS Soil Survey,_
https://www.nrcs.usda.gov/wps/portal/nrcs/surveylist/soils/survey/state/?stateld=MO

2.1.3 Climate

Mean average precipitation for Benton County is 44.0 inches. May is typically the wettest month on
average with 5.4 inches. Most of the rain falls in the early months of the year from March till June.
October can also be a wet month, with 8 of 31 days on average seeing rain. Mean temperature in
January is 20° and average maximum temperature in July is 88.7°.

2.1.4 Population/Demographics

Table 2.1. Benton County Population 2000-2019 by Jurisdiction

Cole Camp 1,028 1,121 1,134 +23 +1.1%
lonia 108 88 87 -1 -1.1%
Lincoln 1,026 1,190 1,194 +4 +0.3%
Warsaw 2,070 2,127 2,204 +77 +3.6%
Unincorporated Benton

County 12,948 14,530 14,824 +294 +2%

Source: U.S. Bureau of the Census, Decennial Census, annual population estimates/ 5-Year American Community Survey 2019;

*population includes the portions of these cities in adjacent counties®
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Table 2.2. Unemployment, Poverty, Education, and Language Percentage Demographics,
Benton County, Missouri

Benton County 6,710 8.73% 10.1% 84.5% 13.0% 0.5%
Cole Camp 504 4.1% 4.4% 87.2% 11.5% 1.2%
Lincoln 467 4.3% 21.1% 86.7% 14.2% 4.9%
Warsaw 980 1.2% 18.9% 86.2% 11.4% 0.8%
Missouri 3,074,639 2.9% 13.2% 89.9% 29.2% 6.3%
United States 164,629,492 3.4% 10.5% 88.0% 32.1% 21.6%

Source: U.S. Census, 2019 American Community Survey, 5-year Estimates.

2.1.5 History

Located in west central Missouri, Benton County has been around since 1835, where it was
incorporated on January 3, 1835. As of the 2010 census, the population in Benton County was
19,056. The county is named for former Missouri US Senator Thomas Hart Benton. The county
seat is Warsaw. There are 3 main school districts in Benton County, Cole Camp R-I, Lincoln R-II,
and Warsaw R-IX. There are two private schools, Lutheran School in Cole Camp and
Cornerstone Academy of the Ozarks in Warsaw, located within Benton County that does not
belong to any of the aforementioned three school districts. Nearby Windsor in Henry County has
district boundaries that are close to the county line with Benton but are excluded from this plan.

2.1.6 Public School Districts and Private Schools

Benton County is home to three main school districts:
e Cole Camp R-I (K-12)
e Lincoln R-II (K-12)
e Warsaw R-IX (K-12)

Additionally, there are two private schools in Benton County
e Lutheran School Association — Cole Camp (PK-8)
e Cornerstone Academy of the Ozarks — Warsaw (PK-6)
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2.1.7 Occupations

Table 2.3. Occupation Statistics, Benton County, Missouri

Benton County 29.8% 21.2% 19.7% 10.7% 18.5%
Cole Camp 26.4% 19.0% 21.9% 8.0% 24.7%
Lincoln 32.6% 23.6% 12.7% 12.0% 19.2%
Warsaw 22.4% 30.1% 23.0% 4.9% 19.6%

Source: U.S. Census, 2019 American Community Survey, 5-year Estimates.

2.1.8 Agriculture

In Benton County, there are a total of 749 farms, which is down 6 from the 2012 agricultural
census. The average farm size was 299 acres, also down from 300 acres at the last agricultural
census. Most farms in Benton County are between 50 and 179 acres, additionally most farms
have value of sales that are less than $2,500. The market value for all products sold by Benton
County farms was $82,737,000 and farm-related income is $1,391,000. Further information is
included with the 2017 Agricultural Census mentioned in Chapter 3.

The top crop items in Benton County were (in acres):

1. Forage-land used for all hay and haylage, grass silage, and greenchop — 42,261 acres
2. Soybeans for beans — 16,135 acres

3. Corn for grain — 8,673 acres

4. Wheat for grain — 2,705 acres

5. Corn for silage or greenchop — 1,548 acres

The top livestock items in Benton County were:

1. Broilers and other meat-type chickens — 1,618,769
Horses and Ponies — 224,570

Turkeys — 104,335

Cattle and calves — 47,535

Sheep and lambs — 1,118

o~ wnN
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2.1.9 FEMA Hazard Mitigation Assistance (HMA) Grants in Benton County

Table 2.4. FEMA HMA Grants in Benton County from 1993-2020
Dot tion Project Type Sub-Grantee Apgf;‘f,ed Project Total
91.1: Local
DR-4144-0011-P Multihazard Benton County 2014-09-04 $118,948.00
Mitigation Plan
91.1: Local
DR-1676-0023-P Multihazard Benton County 2008-10-17 $764,410.00
Mitigation Plan
$883,358.00

Source: Federal Emergency Management Agency, 1 April 2021

2.1.10

FEMA Public Assistance (PA) Grants in Benton County

Table 2.5.

FEMA PA Grants in County from 1993-2020

1631 44 Small Benton County $ 883.50
1676 309 Small Benton County $ 6,642.12
1676 313 Small Benton County $ 37,982.80
1676 351 Small Benton County $ 787.43
1676 352 Small Benton County $ 3,800.80
1676 385 Small Benton County $ 6,679.86
1676 400 Small Benton County $ 783.90
1676 480 Small Benton County $ 1,292.31
1676 547 Small Benton County $ 19,274.63
1736 28 Small Benton County $ 1,200.16
1736 153 Small Benton County $ 1,045.64
1736 181 Small Benton County $ 261.49
1736 243 Small Benton County $ 6,482.70
1736 244 Small Benton County $ 30,636.29
1736 246 Small Benton County $ 23,406.92
1736 249 Small Benton County $ 6,302.60
1736 265 Small Benton County $ 2,665.37
1736 266 Small Benton County $ 6,357.93
1961 467 Small Benton County $ 15,249.74
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Source: Federal Emergency Management Agency, 26 February 2021

1961 468 Small Benton County $ 16,614.36
1961 512 Small Benton County $ 5,012.78
1961 513 Small Benton County $ 789.20
1961 649 Small Benton County $ 1,218.75
1961 650 Small Benton County $ 1,070.12
1961 653 Small Benton County $ 9,428.96
1961 718 Small Benton County $ 6,927.74
1961 724 Small Benton County $ 9,456.07
4238 98 Small Benton County $ 20,302.43
4238 105 Small Benton County $ 4,900.08
4238 229 Small Benton County $ 7,568.94
4238 230 Small Benton County $ 15,867.83
4238 231 Small Benton County $ 14,739.83
4238 232 Small Benton County $ 12,692.58
4238 233 Small Benton County $ 13,946.61
4238 234 Small Benton County $ 23,764.73
4238 265 Small Benton County $ 9,281.28
4238 281 Large Benton County $102,144.21
4238 283 Large Benton County $ 290,249.99
4238 284 Small Benton County $ 29,524.39
4451 599 Large Benton County $ 508,881.83

$1,276,118.90
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2.2 JURISDICTIONAL PROFILES AND MITIGATION CAPABILITIES

This section will include individual profiles for each participating jurisdiction. It will also include a
discussion of previous mitigation initiatives and ongoing mitigation capabilities in the planning area.
There will be a summary table indicating specific capabilities of each jurisdiction that relate to their
ability to implement mitigation opportunities. The unincorporated county is profiled first, followed by
the incorporated communities, the special districts, and the public school districts.

2.2.1 Unincorporated Benton County

Benton County’s jurisdictions includes all incorporated areas and unincorporated areas alike within
the county’s boundaries. It is considered a Class Il county in Missouri. The Benton County
Commissioners preside as the governing body, three members and multiple liaisons to different
functions in the county. This includes a Presiding Commissioner, a Northern Commissioner and a
Southern Commissioner. These individuals are responsible for establishment of county policies,
establishment and maintenance of a county budget, and numerous countywide functions. The
departments featured in Benton County are as follows:

e Board of Commissioners
¢ County Assessor

e Circuit Clerk

o County Clerk

e Collector

e Coroner

e Emergency Management/NFIP Floodplain Administrator
e Prosecuting Attorney

e Public Administrator

e Recorder of Deeds

e Sheriff

e Surveyor

e Treasurer

¢ Victim Advocate

Mitigation Initiatives/Capabilities
¢ National Flood Insurance Program

The County NFIP Floodplain Administrator is also the Emergency Management Director for Benton
County, though is a part-time role, therefore this individual accepts, evaluates and monitors all land
use proposals and enforces NFIP regulations where applicable.

Further, as the EMD for Benton County, this individual is responsible for collaboration with local
government officials and private organizations to: 1) prevent avoidable disasters and reduce
vulnerabilities of citizens to any disaster that impacts Benton County; 2) establish capabilities for
protecting citizens from the effects of disasters; 3) respond effectively to the actual occurrence of
disasters and 4) provide the recovery in the aftermath of any emergency involving extensive
damage within the county. The EMD is responsible for the development and maintaining of the
Local Emergency Operations Plan.

Table 2.6 provides information on Benton County’s mitigation capabilities based on responses to a
Data Collection Questionnaire. This also includes the three main school districts in Benton County.
Private schools are not mentioned but not included.
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Unincorporated Benton County Mitigation Initiatives/Capabilities

Table 2.6. Unincorporated Benton 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 Yes, applies to Warsaw, Lincoln and Cole Camp
County Emergency Operations Plan Yes, Updated biannually
Local Recovery Plan No
County Recovery Plan No
City Mitigation Plan No
County Mitigation Plan Yes, 2021
Debris Management Plan No
Economic Development Plan Yes
Transportation Plan No
Land-use Plan No
Flood Mitigation Assistance (FMA) Plan No
Watershed Plan No
Firewise or other fire mitigation plan No, but controlled burns are monitored by USACE and
MDC
School Mitigation Plan No
Critical Facilities Plan Yes
(Mitigation/Response/Recovery)
Policies/Ordinance
Zoning Ordinance No
Building Code No
Floodplain Ordinance Yes, NFIP
Subdivision Ordinance No
Tree Trimming Ordinance No
Nuisance Ordinance No
Stormwater Ordinance No
Drainage Ordinance No
Site Plan Review Requirements Yes, Benton County Health Dept.
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
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, but only applies to Warsaw with a 5/5Y
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Capabilities Status Including Date of Document or Policy
Economic Development Program Yes
Land Use Program No
Public Education/Awareness Yes, Local Fire Depts. Health Dept., CERT Team
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) All Cities
Hazard Analysis/Risk Assessment (County) Yes, 2021
Flood Insurance Maps Yes
FEMA Flood Insurance Study (Detailed) Yes. 2009
Evacuation Route Map Yes
Critical Facilities Inventory Yes, Annex H — County EOP
Vulnerable Population Inventory No
Land Use Map No
Staff/Department
Building Code Official No
Building Inspector No
Mapping Specialist (GIS) Yes, Benton County Assessor
Engineer No
Development Planner No
Public Works Official No
Emergency Management Director Yes, Part-time
NFIP Floodplain Administrator Yes, Part-time
Emergency Response Team Yes, CERT
Hazardous Materials Expert Yes
Local Emergency Planning Committee Yes
County Emergency Management Commission Yes
Sanitation Department No

Transportation Department

Yes, Full-time

Economic Development Department

Yes, Jo Ann Lane

Housing Department No

Historic Preservation No
Non-Governmental Organizations (NGOs)

American Red Cross Yes, KCMO Chapter

Salvation Army Yes

Veterans Groups

American Legion, VFW, Marine Corps League

Local Environmental Organization

Stream Team

Homeowner Associations Yes
Neighborhood Associations Yes
Chamber of Commerce Yes
Community Organizations (Lions, Kiwanis, etc. Yes
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Capabilities Status Including Date of Document or Policy
Local Funding Availability

Apply for Community Development Block No
Fund projects through Capital Yes
Authority to levy taxes for a specific purpose Yes
Fees for water, sewer, gas, or electric services No
Impact fees for new development Yes
Ability to incur debt through general obligation Yes
bonds

Ability to incur debt through special tax bonds Yes
Ability to incur debt through private activities No
Withhold spending in hazard prone areas Yes

Source: Data Collection Questionnaire 13 April 2021
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2.2.1 City of Cole Camp

Located in the northern portion of Benton County, Cole Camp is slightly more populated than
Lincoln, but fewer than the city of Warsaw. Cole Camp R-I School District lies within the city limits
of Cole Camp. The community is run by a mayor with a city clerk and city aldermen. In 2010, the
population of Cole Camp was 1,121; which is up from 2000 when the population was 1,028.
Currently, the Main Street district of Cole Camp is on the National Register of Historic Places. Cole
Camp possesses a fair amount of capabilities to accommodate its citizens and students. Some
capabilities include:

Police Department
Fire Department
Tornado Warning Sirens

City Hall
o Mayor
o City Clerk

o Board of Aldermen
Bothwell Regional Health Center — Cole Camp Clinic
Post Office
Wastewater Treatment Facility
Red Cross Temporary Emergency Shelter

A full breakdown of Cole Camp’s Mitigation Capabilities is featured in Table 2.7.
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Table 2.7. Cole Camp Mitigation Capabilities

Capability

Status Including Date of Document or Policy

Planning Capabilities

(Mitigation/Response/Recovery)

Comprehensive Plan No
Builder's Plan No
Capital Improvement Plan No
Local Emergency Plan Yes
County Emergency Plan Yes
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) No
Economic Development Plan Combined with County
Transportation Plan No
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

Policies/Ordinance

Zoning Ordinance

Yes, eCode360

Building Code No
Floodplain Ordinance Yes
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 Conservation Plan No
Debris Management Plan No
rogram
Zoning/Land Use Restrictions Yes
Codes Building Site/Design No
National Flood Insurance Program (NFIP) Participant No
NFIP Community Rating System (CRS) Participating No
Community
Hazard Awareness Program No
National Weather Service (NWS) Storm Ready No
Building Code Effectiveness Grading (BCEGs) No
ISO Fire Rating 6
Economic Development Program Yes, combined with County
Land Use Program No
Public Education/Awareness No
Property Acquisition No
Planning/Zoning Boards Yes
Stream Maintenance Program No
Tree Trimming Program No
Engineering Studies for Streams No
(Local/County/Regional)
Mutual Aid Agreements Yes
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Capability

Status Including Date of Document or Policy

Studies/Reports/Maps

Hazard Analysis/Risk Assessment (Local) Yes
Hazard Analysis/Risk Assessment (County) Yes
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
Staff/Department
Building Code Official No
Building Inspector No
Mapping Specialist (GIS) No
Engineer No
Development Planner No
Public Works Official Yes
Emergency Management Coordinator Yes
NFIP Floodplain Administrator No
Emergency Response Team No
Hazardous Materials Expert No
Local Emergency Planning Committee No
County Emergency Management Commission No
Sanitation Department No
Transportation Department No
Economic Development Department No
Housing Department No
Historic Preservation No
Non-Governmental Organizations (NGOs)
American Red Cross No
Salvation Army No
Veterans Groups Yes
Environmental Organization No
Homeowner Associations No
Neighborhood Associations No
Chamber of Commerce Yes
Community Organizations (Lions, Kiwanis, etc. Yes
Local Funding Availability

Ability to apply for Community Development Block Yes
Grants

Ability to fund projects through Capital Improvements Yes
funding

Authority to levy taxes for a specific purpose Yes
Fees for water, sewer, gas, or electric services Yes
Impact fees for new development No
Ability to incur debt through general obligation bonds 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 areas No

Source: Data Collection Questionnaire 20 April 2021
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2.2.2 Village of lonia

As the smallest incorporated community in Benton County, a small part of lonia actually lies within
Pettis County, but all of its capabilities lie in Benton County. lonia does not have a school, at least
anymore (they used to), like the other three communities in Benton County, kids in lonia usually go
to Cole Camp Schools. They do have a few capabilities that contribute to the overall wellbeing of
the county as a whole. The population of lonia is rather small; in 2010, the population was only 88.
Unfortunately, this was down from 108 at the 2000 census. Some of the limited capabilities of lonia
include:

o Village Hall
o Mayor
o Village Clerk

o Village Council
Volunteer Fire Department
Wastewater Treatment Facility
Post Office

A full breakdown of lonia’s Mitigation Capabilities is featured in Table 2.8.
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Table 2.8. lonia 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 Yes
Local Recovery Plan No
County Recovery Plan Yes
Local Mitigation Plan No
County Mitigation Plan Yes, 2021
Local Mitigation Plan (PDM) No
County Mitigation Plan (PDM) No
Economic Development Plan No
Transportation Plan No
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/Recovery)
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 Conservation Plan No
Debris Management Plan No
rogram
Zoning/Land Use Restrictions No
Codes Building Site/Design No
National Flood Insurance Program (NFIP) Participant Awaiting Application
NFIP Community Rating System (CRS) Participating No
Community
Hazard Awareness Program No
National Weather Service (NWS) Storm Ready No
Building Code Effectiveness Grading (BCEGs) No
ISO Fire Rating No
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 Streams No
(Local/County/Regional)
Mutual Aid Agreements No
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Capability

Status Including Date of Document or Policy

Studies/Reports/Maps

Hazard Analysis/Risk Assessment (Local) Yes
Hazard Analysis/Risk Assessment (County) Yes
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 Yes, 2015
Staff/Department
Building Code Official No
Building Inspector No
Mapping Specialist (GIS) No
Engineer Yes, but as needed
Development Planner No
Public Works Official No
Emergency Management Coordinator No
NFIP Floodplain Administrator No
Emergency Response Team No
Hazardous Materials Expert No
Local Emergency Planning Committee No
County Emergency Management Commission No
Sanitation Department No
Transportation Department No
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, etc. No
Local Funding Availability
Ability to apply for Community Development Block No
Grants
Ability to fund projects through Capital Improvements No
funding
Authority to levy taxes for a specific purpose No
Fees for water, sewer, gas, or electric services Water and Sewer Only
Impact fees for new development No
Ability to incur debt through general obligation bonds 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 areas No

Source: Data Collection Questionnaire 23 March 2021
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2.2.3 City of Lincoln

Lincoln is located in central Benton County along 65 Highway that runs through the center of the
county and connects to several other areas. It is the second most populated community in Benton
County and has more to offer as far as capabilities for mitigation than say lonia. Lincoln also
includes Lincoln R-1l School District and a small airport. The population of Lincoln was 1,190 at the
2010 census, which is up from the 1,026 counted at the 2000 census. Lincoln features three
wastewater treatment facilities, a police department, fire department, city hall with mayor and city
clerk. Lincoln also includes an EMS station that serves Cole Camp, lonia and other unincorporated
communities north of Warsaw. Furthermore, the capabilities of Lincoln include:

e City Hall
o Mayor
o City Clerk

o Board of Aldermen
Police Department
Fire Department
EMS Station
Emergency Shelter
Red Cross Emergency Shelter
Tornado Warning Sirens
Air Strip
Wastewater Treatment Facilities

A full breakdown of Lincoln’s Mitigation Capabilities is included in Table 2.9.

2.21



Critical Infrastructures - Lincoln

O 65 Ave

- Fi_annfry[éc{i_

Old 65 Ave

Frisch Ave
T -

" . ; =
|-~ Camille Rd Julie Ave

i _Shawn fve 5T
Jennyln™ T T T =,
| @

o«

Shelley Blvd —
ley Bivg Lo [

Airport Rl

L oakst)

; - Elamind £ e g - =)
™ "8 ®iocyst Locust "iﬁv £
State Hwy C | — X" Hocyst a5 g,
: ! & EE fagioies ]
A \‘_ %_.h@ln st

4 T8
4 ."ﬁ%‘
%
VA ! /
- - Hwy85,  NWZ200Bb |Hwyss zion ChurchRa/  Gerken R
g
5
Ql /
2,
o,
State Hwy H o
\ N
f |
Miles
00078.15 03 045 06
I inch = 0 miles
Legend
£ Lincoln R-1I Schools & Fire Department T Runway Strip
@ City Hall % Police Department X Water Tower
Waste Water TF + EMmS — Roads ';KB
® Warning Siren & Temporary Emergency Shelter [ JLakes ’:_w R PC
(H Helipad ® Red Cross Temporary Emergency Shelter (] City Boundary 70
Authar: Cyn
Date: 4/2012017

2.22



Table 2.9. Lincoln 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, 2016
County Emergency Plan Yes
Local Recovery Plan No
County Recovery Plan No
Local Mitigation Plan No
County Mitigation Plan Yes, 2021
Local Mitigation Plan (PDM) No
County Mitigation Plan (PDM) No
Economic Development Plan No
Transportation Plan No
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/Recovery)

Policies/Ordinance

Zoning Ordinance

Yes, eCode360

Building Code No
Floodplain Ordinance Yes
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 Conservation Plan No
Debris Management Plan No
Program
Zoning/Land Use Restrictions Yes, 2021
Codes Building Site/Design Yes, 2021
National Flood Insurance Program (NFIP) Participant Yes

NFIP Community Rating System (CRS) Participating
Community

Yes, In Progress

Hazard Awareness Program Yes, 2021
National Weather Service (NWS) Storm Ready Yes, 2021
Building Code Effectiveness Grading (BCEGs) Yes
ISO Fire Rating 6
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 Streams No
(Local/County/Regional)

Mutual Aid Agreements No
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Capability

Status Including Date of Document or Policy

Studies/Reports/Maps

Hazard Analysis/Risk Assessment (Local) Yes, 2021
Hazard Analysis/Risk Assessment (County) Yes, 2021
Flood Insurance Maps Yes
FEMA Flood Insurance Study (Detailed) Yes, In Progress
Evacuation Route Map No
Critical Facilities Inventory No
Vulnerable Population Inventory No

Land Use Map Yes, 2015

Staff/Department

Building Code Official

Yes, Combined with Public Works

Building Inspector

Yes, Combined with Public Works

Mapping Specialist (GIS) No
Engineer No
Development Planner No
Public Works Official Yes
Emergency Management Coordinator No
NFIP Floodplain Administrator Yes, Part-Time
Emergency Response Team Yes, Lincoln Fire
Hazardous Materials Expert No
Local Emergency Planning Committee Member of Benton County LEPC
County Emergency Management Commission Yes
Sanitation Department No
Transportation Department No
Economic Development Department Combined with County
Housing Department No
Historic Preservation No
Non-Governmental Organizations (NGOs)
American Red Cross No
Salvation Army No
Veterans Groups Yes
Environmental Organization No
Homeowner Associations No
Neighborhood Associations No
Chamber of Commerce Yes
Community Organizations (Lions, Kiwanis, etc.) No
Local Funding Availability
Ability to apply for Community Development Block Yes
Grants
Ability to fund projects through Capital Improvements Yes
funding
Authority to levy taxes for a specific purpose Yes
Fees for water, sewer, gas, or electric services Yes
Impact fees for new development No
Ability to incur debt through general obligation bonds Yes
Ability to incur debt through special tax bonds No
Ability to incur debt through private activities No
Ability to withhold spending in hazard prone areas No

Source: Data Collection Questionnaire 29 March 2021
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2.2.4 City of Warsaw

The County Seat for Benton County, Warsaw is the largest community in the county, and has many
capabilities. Warsaw is located in the southern tier of Benton County along 65 Highway, much like
Lincoln to the north, but Warsaw also sees the junction of 7 Highway from the west and the two
highways are interconnected to a point south of town where 7 Highway continues east toward the
Lake of the Ozarks. Warsaw is also where the Benton County Emergency Management Office and
911 Call Center is located. Warsaw R-IX School District located south of the Osage River. In 2010,
the population of Warsaw was 2,127, which is up from 2,070 in 2000. The Upper Bridge, which is
the one of the original highway bridges in Warsaw, was added to the National Register of Historic
Places in 1999. Warsaw is the home of the Harry S. Truman Dam that creates Truman Lake.
Some of the capabilities of the City of Warsaw include the following:

¢ Benton County Courthouse

o City Hall
o Mayor
o City Clerk

o City Administrator/Planner
o Board of Aldermen
Fire Department
Police Department
911 Dispatch Center
Benton County Jail
Benton County Sheriff
Municipal Airport
Benton County Emergency Management
Wastewater Treatment Facilities
Katy Trail Community Health Center
Tornado Warning Sirens
US Army Corps of Engineers Office
Temporary Emergency Shelters
Red Cross Approved Emergency Shelter
Warsaw Food Pantry

A complete breakdown of Warsaw’s Mitigation Capabilities is included in Table 2.10.
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Critical Infrastructures - Warsaw

4

S >

Lostvatiey RS-

\, Trumaf@am Access RdBuan] |
_ 2 Jumalilpam Acces SCARAHP1

P
tate Dr

{
S

r
o
|
2
Q‘
IS L
ol
)&
E

H)

-\ TNV

LT

pwater f F?_d,» 5

% . _State Hwy Mg~
28, y My
Vkindle Rd ,

> l /E;‘-
o (8
— L@
'@
) S i’i =4
[ SWS40BC Hensley Re e
i =X
[ = = .
00.12625 05 075 1
1 inch = 1 miles
Legend
¥ Courthouse % Plice Department ® Temporary Emergency Shelter
@ Ciy Hall Y Sheriff Department @ Red Cross Temporary Emergency Shelter
Waste Water TF (H)  Helipad & Warsaw R-IX Schools
@ Senior Center @ 911 Dispaich K Water Tower K g\
H Food Pantry % EMS Roads wRpt
@ Waming Siren =k Health Center ] city Boundary i C
A Fire Department ¥ Runway Strip [ JLakes Author: Cyn

Date: 5/1/2017

2.27



Table 2.10. Warsaw Mitigation Capabilities

Capability Status Including Date of Document or Policy
Planning Capabilities
Comprehensive Plan Yes, 2016
Builder's Plan Yes
Capital Improvement Plan Yes, 2016
Local Emergency Plan No
County Emergency Plan Yes
Local Recovery Plan No
County Recovery Plan No
Local Mitigation Plan Yes
County Mitigation Plan Yes
Local Mitigation Plan (PDM) No
County Mitigation Plan (PDM) No
Economic Development Plan Yes, 2016
Transportation Plan No
Land-use Plan Yes, 2015
Flood Mitigation Assistance (FMA) Plan No
Watershed Plan No
Firewise or other fire mitigation plan No
School Mitigation Plan No
Critical Facilities Plan Yes

(Mitigation/Response/Recovery)

Policies/Ordinance

Zoning Ordinance Yes, 2015
Building Code Yes, 2015
Floodplain Ordinance Yes, 2002
Subdivision Ordinance No
Tree Trimming Ordinance No
Nuisance Ordinance No
Storm Water Ordinance Yes, 2020
Drainage Ordinance Study in Progress
Seismic Construction Ordinance No
Capability
Site Plan Review Requirements Yes, 2015
Historic Preservation Ordinance No
Landscape Ordinance No
lowa Wetlands and Riparian Areas Conservation Plan No
Debris Management Plan No
Program
Zoning/Land Use Restrictions Yes, 2015
Codes Building Site/Design Yes, 2015
National Flood Insurance Program (NFIP) Participant Yes
NFIP Community Rating System (CRS) Participating No
Community
Hazard Awareness Program No
National Weather Service (NWS) Storm Ready No
Building Code Effectiveness Grading (BCEGs) No
ISO Fire Rating 5
Economic Development Program Combined with County
Land Use Program No
Public Education/Awareness Yes
Property Acquisition No
Planning/Zoning Boards Yes
Stream Maintenance Program No
Tree Trimming Program No
Engineering Studies for Streams In Progress
(Local/County/Regional)
Mutual Aid Agreements Yes
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Capability Status Including Date of Document or Policy
Studies/Reports/Maps
Hazard Analysis/Risk Assessment (Local) Yes
Hazard Analysis/Risk Assessment (County) Yes
Flood Insurance Maps Yes
FEMA Flood Insurance Study (Detailed) Yes
Evacuation Route Map Yes, County EMA
Critical Facilities Inventory Yes
Vulnerable Population Inventory No
Land Use Map Yes
Staff/Department
Building Code Official Yes, part-time
Building Inspector Yes, part-time
Mapping Specialist (GIS) No
Engineer Yes, Contracted
Development Planner Yes, full-time
Public Works Official Yes, full-time
Emergency Management Coordinator No
NFIP Floodplain Administrator Yes, County EMD
Emergency Response Team Warsaw Fire
Hazardous Materials Expert No
Local Emergency Planning Committee No
County Emergency Management Commission Yes
Sanitation Department No
Transportation Department No
Economic Development Department Combined with County
Housing Department No
Historic Preservation No
Non-Governmental Organizations (NGOs)
American Red Cross No
Salvation Army Yes, serves all of Benton County
Veterans Groups No
Environmental Organization No
Homeowner Associations No
Neighborhood Associations No
Chamber of Commerce Yes
Community Organizations (Lions, Kiwanis, etc. Yes
Local Funding Availability
Ability to apply for Community Development Block Yes
Grants
Ability to fund projects through Capital Improvements Yes
funding
Authority to levy taxes for a specific purpose Yes
Fees for water, sewer, gas, or electric services Yes
Impact fees for new development No
Ability to incur debt through general obligation bonds Yes
Ability to incur debt through special tax bonds Yes
Ability to incur debt through private activities Yes
Ability to withhold spending in hazard prone areas No

Source: Data Collection Questionnaire 31 March 2021
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2.2.5 Summary of Jurisdictional Capabilities

Table 2.11.  Mitigation Capabilities Summary Table
CAPABILITIES WL | oon | el Lincoln Warsaw
Benton County

Planning Capabilities
Comprehensive Plan No No No No Yes, 2016
Builder's Plan No No No No Yes
Capital Improvement Plan No No No No Yes, 2016
Local Emergency Plan Yes, applies to

Warsaw, Lincoln Yes No Yes, 2016 No

and Cole Camp
County Emergency Plan Ye§, updated Yes Yes Yes Yes

biannually

Local Recovery Plan No No No No No
County Recovery Plan No No Yes No No
Local Mitigation Plan No No No No Yes
County Mitigation Plan Yes, 2021 Yes, 2021 |Yes, 2021| Yes, 2021| Yes, 2021
Local Mitigation Plan (PDM) No No No No No
County Mitigation Plan (PDM) Yes No No No No
Debris Management Plan No No No No Yes, 2016
Economic Development Plan No No No No No
Transportation Plan No No No No Yes, 2015
Land-use Plan No No No No No
Flood Mitigation Assistance (FMA) Plan No No No No No
Watershed Plan No No No No No
Firewise or other fire mitigation plan No, but

controlled burns

are monitored by No No No No

USACE and
MDC
School Mitigation Plan No No No No No
Critical Facilities Plan (Mitigation/Response/Recovery) Yes No No No Yes, 2016
Policies/Ordinance
Zoning Ordinance No Yes No eCZg:éGO Yes, 2015
Building Code No No No No Yes, 2015
Floodplain Ordinance Yes, NFIP Yes No Yes Yes, 2002
Subdivision Ordinance No No No No No
Tree Trimming Ordinance No No No No No
Nuisance Ordinance No No No No No
Storm Water Ordinance No No No No Yes, 2020
Drainage Ordinance No No No No IDS:ggtyelsl
Site Plan Review Requirements Yes, Benton
County Health No No No No
Dept.

Historic Preservation Ordinance No No No No No
Landscape Ordinance No No No No No
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Seismic Construction Ordinance No No No No No
Zoning/Land Use Restrictions No No No No Yes, 2015
Codes Building Site/Design No No No No Yes, 2015
National Flood Insurance Program (NFIP) Participant Yes NSFHA No Yes Yes
NFIP Community Rating System (CRS) Participating Yes. In
Community No No No Progress No
Unincorporated . .
CAPABILITIES Cole Camp lonia Lincoln Warsaw
Benton County
Program
Hazard Awareness Program No No No Yes No
National Weather Service (NWS) Storm Ready No No No Yes No
Building Code Effectiveness Grading (BCEGs) No No No No No
ISO Fire Rating Yes, applies to
Cole Camp, 6 No 6/6Y 5/5Y
Lincoln and
Warsaw
Economic Development Program Yes Yes Yes Yes Yes
Land Use Program No No No No No
Public Education/Awareness Yes No No No Yes
Property Acquisition No No No No No
Planning/Zoning Boards No Yes No No Yes
Stream Maintenance Program No No No No No
Tree Trimming Program No No No No No
Engineering Studies for Streams
(Local/County/Regional) No No No No In Progress
Mutual Aid Agreements Yes Yes No Yes, Yes
Lincoln PD
Studies/Reports/Maps
Hazard Analysis/Risk Assessment (Local) All Cities Yes, 2021 |Yes, 2021| Yes, 2021| Yes, 2021
Hazard Analysis/Risk Assessment (County) Yes, 2021 Yes, 2021 |Yes, 2021|Yes, 2021 | Yes, 2021
Flood Insurance Maps Yes No No Yes Yes
FEMA Flood Insurance Study (Detailed) Yes, In
Yes. 2009 No No Progress Yes
Evacuation Route Map Yes No No No Yes, County
EMA
Critical Facilities Inventory Yes, Annex H — No No No Yes
County EOP
Vulnerable Population Inventory No No No No No
Land Use Map No No Yes, 2015| Yes, 2015 Yes
Staff/Department
Building Code Official Yes,
Combined .
No No No with Public Yes, part-time
Works
Building Inspector Yes,
Combined .
No No No with Public Yes, part-time
Works
Mapping Specialist (GIS) Yes, Benton
County No No No No
Assessor
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nemeer No No ne/e-\csied No Cor:(t?asc':ted
Development Planner No No No No Yes, full-time
Public Works Official No Yes No Yes Yes, full-time
Emergency Management Coordinator Yes, Part-time Yes No No No
NFIP Floodplain Administrator Yes, Part-time No No Pax_e_?i,me Yeséac[))unty
Emergency Response Team Yes,
Yes, CERT No No Lincoln | Warsaw Fire
Fire
Hazardous Materials Expert Yes No No No No
Local Emergency Planning Committee Member of
Yes No No (BJ?):;Ot; No
LEPC
County Emergency Management Commission Yes No No Yes Yes
Sanitation Department No No No No No
Transportation Department Yes, Full-time No No No No
Economic Development Department Yes Yes Yes Yes Yes
Housing Department No No No No No
Historic Preservation No No No No No
Non-Governmental Organizations (NGOs)
American Red Cross YeCSr,]aKp?é\fO No No No No
Salvation Army Yes No No No Yes
Veterans Groups American
II;/Ieangi(r)]r;’ g;\:)vs’ Yes No Yes No
League
Environmental Organization Stream Team No No No No
Homeowner Associations Yes No No No No
Neighborhood Associations Yes No No No No
Chamber of Commerce Yes Yes No Yes Yes
Community Organizations (Lions, Kiwanis, etc. Yes Yes No No Yes
Financial Resources
Apply for Community Development Block Grants No Yes No Yes Yes
Fund projects through Capital Improvements funding Yes Yes No Yes Yes
Authority to levy taxes for specific purposes Yes Yes No Yes Yes
Fees for water, sewer, gas, or electric services Water and
No Yes Sewer Yes Yes
Only
Impact fees for new development Yes No No No No
Incur debt through general obligation bonds Yes Yes No Yes Yes
Incur debt through special tax bonds Yes Yes No No Yes
Incur debt through private activities No No No No Yes
Withhold spending in hazard prone areas Yes No No No No

Source: Data Collection Questionnaires
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2.2.6 Public School District Profiles and Mitigation Capabilities

Table 2.12. Cole Camp R-1 Buildings and Enrollment Data 22 December 2020
District Name Building Name Building Enroliment
Cole Camp R-1 Cole Camp Preschool 23
Cole Camp R-1 Cole Camp Elementary 255
Cole Camp R-1 Cole Camp Middle 217
Cole Camp R-1 Cole Camp High 219

Source: http://mcds.dese.mo.gov/quickfacts/Pages/District-and-School-Information.aspx 22 December 2020

Table 2.13. Lincoln R-ll Buildings and Enroliment Data, 22 December 2020

District Name Building Name Building Enroliment
Lincoln R-II Lincoln Elementary 256
Lincoln R-II Lincoln High 228

Source: http://mcds.dese.mo.gov/quickfacts/Pages/District-and-School-Information.aspx 22 December 2020

Table 2.14. Warsaw R-IX Buildings and Enroliment Data, 22 December 2020
District Name Building Name Building Enroliment
Warsaw R-IX North Elementary 348
Warsaw R-I1X South Elementary 262
Warsaw R-IX John Boise Middle 295
Warsaw R-IX Warsaw High 378

Source: http://mcds.dese.mo.gov/quickfacts/Pages/District-and-School-Information.aspx 22 December 2020
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Table 2.15. Cole Camp R-1 Mitigation Capability

Capability Cole Camp R-1
Planning Elements
Master Plan/Date Yes, 2015
Capital Improvement Plan/Date No
School Emergency Plan / Date Yes, 2020
Weapons Policy/Date Yes, 2020
Personnel Resources
Full-Time Building Official (Principal) Yes
Emergency Manager No
Grant Writer No
Public Information Officer No
Financial Resources
Capital Improvements Project Funding Yes
Local Funds Yes
General Obligation Bonds Yes
Special Tax Bonds No
Private Activities/Donations Yes
State and Federal Funds/Grants Yes
Other
Public Education Programs Yes
Privately or Self- Insured? Self-Insured
Fire Evacuation Training Yes
Tornado Sheltering Exercises Yes
Public Address/Emergency Alert System Yes
NOAA Weather Radios No
Lock-Down Security Training Yes
Mitigation Programs No
Tornado Shelter/Saferoom Yes, though not FEMA-361 Compliant
Campus Police No

Source: Data Collection Questionnaire, 12 April 2021
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Table 2.16. Lincoln R-ll Mitigation Capability

Capability Lincoln Rl
Planning Elements
Master Plan/ Date No
Capital Improvement Plan/Date No
School Emergency Plan / Date Yes, 2019
Weapons Policy/Date Yes, 2019
Personnel Resources
Full-Time Building Official (Principal) Yes, Superintendent
Emergency Manager Yes, School Director
Grant Writer No
Public Information Officer Yes, Superintendent
Financial Resources
Capital Improvements Project Funding Yes
Local Funds Yes
General Obligation Bonds No
Special Tax Bonds No
Private Activities/Donations No
State and Federal Funds/Grants No
Other
Public Education Programs Yes
Privately or Self- Insured? Self-Insured
Fire Evacuation Training Yes
Tornado Sheltering Exercises Yes
Public Address/Emergency Alert System Yes
NOAA Weather Radios Yes
Lock-Down Security Training Yes
Mitigation Programs No
Tornado Shelter/Saferoom Yes, Unknown if FEMA-361 Compliant
Campus Police Yes, Lincoln PD

Source: Data Collection Questionnaire, 22 April 2021
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Table 2.17. Warsaw R-IX Mitigation Capability

Capability Warsaw R-IX
Planning Elements
Master Plan/ Date Yes
Capital Improvement Plan/Date Yes, 2019
School Emergency Plan / Date Yes, 2020
Weapons Policy/Date Yes
Personnel Resources
Full-Time Building Official (Principal) Yes, Principal
Emergency Manager Yes, School SRO
Grant Writer Yes, Assistant Superintendent
Public Information Officer Yes, Superintendent
Financial Resources
Capital Improvements Project Funding Yes
Local Funds Yes
General Obligation Bonds Yes
Special Tax Bonds No
Private Activities/Donations Yes
State and Federal Funds/Grants Yes
Other
Public Education Programs Yes
Privately or Self- Insured? Self-Insured
Fire Evacuation Training Yes
Tornado Sheltering Exercises Yes
Public Address/Emergency Alert System Yes
NOAA Weather Radios No
Lock-Down Security Training Yes
Mitigation Programs Yes
Tornado Shelter/Saferoom No
Campus Police Yes, SRO

Source: Data Collection Questionnaire, 30 March 2021
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Table 2.18. Summary of School Mitigation Capabilities: Cole Camp R-l, Lincoln R-ll, Warsaw R-IX
Capability Cole Camp R-l Lincoln R-ll Warsaw R-IX

Planning Elements
Master Plan/Date Yes, 2015 No Yes
Capital Improvement Plan/Date No No Yes, 2019
School Emergency Plan / Date Yes, 2020 Yes, 2019 Yes, 2020
Weapons Policy/Date Yes, 2020 Yes, 2019 Yes
Personnel Resources
f;rl:;lzii?;)Bu"ding Official Yes Yes, Superintendent Yes, Principal
Emergency Manager No Yes, School Director Yes, School SRO
Grant Writer No No gj;éﬁiziﬁéaenntt
Public Information Officer No Yes, Superintendent Yes, Superintendent
Financial Resources
'(:)Sr;])(ijtiar:glmprovements Project Yes Yes Yes
Local Funds Yes Yes Yes
General Obligation Bonds Yes No Yes
Special Tax Bonds No No No
Private Activities/Donations Yes No Yes
State and Federal Funds/Grants Yes No Yes
Other
Public Education Programs Yes Yes Yes
Privately or Self- Insured? Self-Insured Self-Insured Self-Insured
Fire Evacuation Training Yes Yes Yes
Tornado Sheltering Exercises Yes Yes Yes
Public Address/Emergency Alert System Yes Yes Yes
NOAA Weather Radios No Yes No
Lock-Down Security Training Yes Yes Yes
Mitigation Programs No No Yes
Tornado Shelter/Saferoom Yes, tho%%f:nrr])(l)itaiFMA-Sm Yes, Unkggmrrl)liifaE:EMA-BB‘l No
Campus Police No Yes, Lincoln PD Yes, SRO

Source: Data Collection Questionnaires

2.37



3

3 RISKASSESSMENT

RISK ASSESSIVIENT .....uceuirenirenerenereenseenerreseeesseressssssssesssssssssssssassssssesasssssssssssssasssassesassssssssassesassssssssnssssnsesnsssens 3.1
3.1 HAZARD IDENTIFICATION ... s s s s s s s sasssanseen 3.3
311 Review of EXisting MiItigation Plans ........cccuieiieiiiii ettt ee e tre e eaeeestveesaeeestaeessneeseaeennneenes 3.4
3.1.2 Review Disaster Declaration HiStOrY .......cciieiiiiiieeiee e ecte st ee e stte e seeestreesreeestveesaaeestveessaeessseenseeenns 3.4
3.1.3 ReSEArCh AdItioNal SOUFCES......cc.uvieeeiiee ettt ettt e e et e e et e e e e ettee e etbeeeeeataeeeeasaeeessreeaans 3.5
314 o V=T I o F=T oY =Y I RS USROt 3.5
3.1.5 Multi-Jurisdictional RiSK ASSESSMENT ......ccviiiveeeirieeee ettt ettt ectreeete et eeteeeetreeeteeesteeeeaeeestseeeseeensseenseeenes 3.6
3.2 ASSETS AT RISK ...t s st ee e st s e naan s s s ns e s e aar e 3.6
3.21 Critical and Essential Facilities and INfrastrUCtUre .........ccceeiiieeiieecieece et 3.8
3.2.2 Bridges in BENTON COUNLY ..iiiuiiiiieiiiieciie ettt e stte e tee e teeeste e e taeeteeebaeebeeebaeeaseeenbaeeseessaeenseesnseeenneean 3.11
3.2.3 Other Assetss(d) ........................................................................................................................ 3.14
3.3 LAND USE AND DEVELOPIMENT ............oooeeeeeeeeeeeeeeetetevevevevevvvsassa s ss e s tatatavas s sasssasasasasassssssnsssasasasasassasasane 3.18
3.3.1 Development Since Previous Plan Updates(e) .............................................................................. 3.18
3.3.2 Future Land Use and Developments(e) ....................................................................................... 3.19
34 HAZARD PROFILES, VULNERABILITY, AND PROBLEM STATEMENTS.......ooeeeeeeeeeeeeeeeeeeeeeeevevevevevernas 3.19
[ 2= Lo B 2 o 1 1= 3PP 3.19
VUINEIabiliTy ASSESSIMENTS ..uviiiiiiiiiiiiieie e e ecctee e e e e ercttr e e e e e e e st bt e e e e e e e seeatbaaeeaaaeseasssbesaeeesaasssaaneaeesesannsaanseaesanas 3.20
o] o] =T o g T =N €=T ¢ =Y oY £ UUR 3.21
3.41 Flooding (RIVErNE @nd FIASh) .......ccciiiiiiiiiiecie ettt et et e et e e ste e e re e e ta e e ae e sbeeenbeesaraeennee s 3.21
b Lo B o o) i 1[I UUR 3.21
Vulnerabilitys(b); L (A RPN 3.27
U] g 1o [ o4 o] o V-3 PRUTN 3.28
Kol g oo N 13 4 [ 3 3.28
o] o] =T 0 g T] =1 =] 4 =T o} PSR 3.28
3.4.2 Levee FailureMb)(1)8; 4(bH2,3) ceureursusssssnssssnssesnsansantastanssnsassssssssnsansastantastsnsassssssssnssssansassanssssanssasasas 3.28
[ 2= Lo B 2 o 1 PSP ROE 3.28
VAT oY= =1 o 11 L1 Y U PUPUN 3.31
I T LT 4 ToT s T3P UPP 3.32
1Y o T Lo I D1 1) d g (ot £ PURUOt 3.32
o] o] =T 0 g T =1 =T 4 =Y o N SRR 3.32
3.4.3 Dam FailuredB)(1)b; 4B)(2,3) currsreeersssssessessssssssssnssesssssssssesssssssssssssssssssssssssssssssssesssssnsssssssssnsssssssnsnes 3.33
b2 Lo I o o) 1[I U 3.33
Dams Located Within the BENtON COUNLY ....cc..uuiiiiiiii ettt e et r e e e e e antae e e e e e e e ennbaaaeeeaas 3.33
Upstream Dams Outside the BENTON COUNTY......ciiiciiiiiiiiiecciee et e e e et e e s seae e e e st ae e e s neeeesnseeeesnseeeenanns 3.34
VAT LR Y= =1 o 11 L Y U PUPRN 3.35
BT g T LT 4 o s T3 U UPP P 3.36
1Yl o T Yo I D1 1) 4 g (ot £ PURROt 3.36
[ o1 1= 4 TY =1 =T 0 1= o USSR 3.37
3.4.4 EAPTNQUAKES ..ottt ettt ettt et e bttt e et e e ebe e ebeeeabeesabeeeabeesabeeeabeesabeaeaseesabeeeaneesabeeeareens 3.37
T Lo B o o) i 1[I RUR 3.37
RV A8 10T o111 428 3.41
I T L1 4 ToT s T3 UPP 3.42
1Y o T Yo I DT 1) 4 g (ot £ SRRt 3.43
[ o1 1= 4 TY =1 =T 0 1= o USRS 3.43

3.1



3.4.5 Do U ) SRR SRS 3.43

[ 2= Lo B 2 ) 1 USSR 3.43
VAT oY= =1 o 11 L1 Y USSP PPUN 3.45
18 Yo [ T o Yo TSRS 3.46
Y o T Lo I D1 1) d ¢ (ot £ U PURROt 3.47
o] o] =T 0 g T] =1 =T 4 =Y o} RSP P 3.47
3.4.6 EXErEME TEMIPEIATUIES ...uveeeetiieteeeteeeetee et e eeteeeeteeeeteeeteeeeteeebeeebeesabeeebeesabeeeaseesebeeesseesareessseesareessneess 3.47
[ 2= o B 2 o 1 USSR 3.47
VAT Y= =1 o111 YU SPPTS 3.51
10T T oo 1RSSR 3.52
KTl Vo o I 153 [ S 3.52
o] o] [T T =1 =] 3 T=T o PR PP 3.53
3.4.7 Severe Thunderstorms; Including High Winds, Hail, and Lightning .........cccceeevvievieeirieeieeecree e, 3.53
[ T2 Lo I o 1T SRR 3.53
RV L8 1T T=T = o111 4 2SR 3.57
U =Y 1T 4 o] o 1SS 3.59
Yol g T Yol I D11 o o (ot £ U RSO URPPRRRROt 3.59
oY o] =T 0 g T] =1 €= 0 =T o | S PUTRRRRSRP 3.59
3.4.8 SEVEIE WiINTEI WEATNEK ...ttt ettt et et e e tte e sbeesabe e sabeeeaseesabeesaseesareennsee e 3.59
YT o B o o) 1 =TSP PUTRRRRRP 3.59
VUINEIADITIEY ettt et e b e et e b e et et e bt e s bt e s beesabeesabeesabeesabeesabeesaseenares 3.62
JUEISAICTIONS ..ttt e e ettt e e ettt e e e etaeeeeeateeeeeaaeeeetbeseeassaeeeessseesansbeseeassaeeeasseeeeasseeeannes 3.63
Kol oo o N 11 4 [ 3R 3.63
[0 o1 1= 4 T] =L =T 0 T=Y o USRS 3.63
349 LT = [ TSRS 3.64
[ T2 Lo I o o) | [T USRS 3.64
VAT oY= =1 o 11 L YU UUPTN 3.67
I g Ee [Tt 4 o T3 PSPPI 3.69
1Yol o T Lo I D1 1] [ot £ UPURRE 3.69
[ o1 1= o T = =T 0 =Y o RSSO 3.69
BiB. A0 WILAFIFE ettt ettt et e et e e et e et e e e taeeebeeeebae e beeesbaeebeeestaeeeseeenbaeeseeenteeenseeentaeenseeennes 3.70
HAZAIA PrOfilE oottt et e e e et e e e ette e e e stbeeeeeabaeeeesaaaeesbeeeeansseeeansasaeasbeseeansaeeeansees 3.70
RV L8 1 T=T = o111 4 2SR 3.71
BTN g e [Tt 4 o] o L PP 3.72
Yol g Yo Yo I 3 1] o (ot £ U RPRRt 3.73
oY o] L= 0 g T] =1 A=Y £ 1= o | SRR 3.73
B T O I B ==Y o Vo 1Yo YR 3.74
YT o B o o) 1 =TSO PUPRRRRSRP 3.74
VTR T=T =T o111 A TP PO PO T PP PPPRTPN 3.76
oY o] =T g T] =1 €= 0 =T o N RO PURRRRRSRP 3.76

3.2



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.

The ultimate goal of the Benton County risk assessment is to provide an in-depth overview of all
hazards that impact Benton County that may incur significant monetary loss, property damage, or
individual injury. The risk assessment is a self-enabling instrument that allows communities within
Benton County such as school districts and communities to recognize their individual risks to given
hazards and potential disasters. It also assesses the risk present to critical infrastructure within
county boundaries. It works to protect the critical infrastructure (Cl) and assists in the creation of a
plan for stakeholders on how to mitigate against hazards and disasters in Benton County.

There are four key components to this chapter.

e Section 3.1 Hazard Identification gives an overview to the hazards that are specific to
Benton County and how likely each one is to impact the county.

e Section 3.2 Assets at Risk showcases Benton County’s critical infrastructure that would be
in danger for significant monetary or economic losses in a disaster.

Section 3.3 Land Use and Development considers current structural mitigation strategies that
effectively manage the existing environment and proposes new strategies that could also be
used if sustainable and or feasible with available resources within Benton County.

Section 3.4 Hazard Profiles and Vulnerability Analysis suggests additional findings regarding
the Benton County and its future potential for hazards and disasters. Each pre-identified hazard has
three subsections. 1) Hazard Summary gives a detailed description of the hazard, the geographical
area impacted, the strength/magnitude of the hazard, previous incidents involving said hazard,
projected future likelihood of the event, and the impact of future land use operations on the risk of said
hazard; 2) Vulnerability Assessment further defines and quantifies populations, buildings, critical
facilities, and other community/school or special district assets at risk to natural hazards; and 3)
Problem Statement describes the problem and proposes solutions on how to mitigate the potential
hazard/risk.

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.

Due to its geography, Benton County faces a unique set of risks and hazards that impact the
communities that lie within its boundaries. As a result, Benton County experiences many natural
hazards such as tornadoes, extreme heat, drought, extreme winter weather, flooding, levee failure,
droughts, wildfires, and dam failure that create a unique hazard profile. SEMA’s Hazard Mitigation
Plan (2018) identifies some hazards such as landslides as a hazard prevalent in Missouri but for
purposes of this plan do not impact Benton County. A special note regarding earthquakes will be
discussed later.

Other hazards such as hurricanes, volcanoes, coastal erosion, or tsunamis do not impact Benton
County due in large part to its topographic nature. As seen in Section 3.1.1, hazards specific to
Benton County are required to be outlined and other hazards are not.
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3.1.1 Review of Existing Mitigation Plans

An extensive review of SEMA’s latest State Hazard Mitigation Plan (2018) reveals several similarities
to the Benton County Hazard Mitigation Plan (2021); however, there are some hazards that exist on
the SEMA plan that do not impact Benton County, like sinkholes. Per FEMA mandate, the Benton
County Hazard Mitigation Plan is not required to have a hazard profile for the following hazards:
avalanches, volcanoes, coastal erosion, coastal storms, hurricanes, and tsunamis. Due to the
topographical synopsis of Benton County, these are excluded from this Hazard Mitigation Plan

3.1.2 Review Disaster Declaration History
Since 1965, Benton County has had 17 total federally declared disaster declarations. Of these 17

declarations, 8 have been for severe storms, 5 for severe ice storms, 2 for floods, 1 for drought, and
1 for a hurricane evacuation. Specifics on each of the 17 declarations shall be outlined in Table 3.1.

Table 3.1.

FEMA Disaster Declarations that included Benton County, Missouri, 1965-Present

1973-04-19 L .
DR-372-MO  [1973| Heavy Rains, Tornadoes, & Flooding 1973-04-19 T '":"Sﬁ'”:! A.sst'Sta"C':,gA)
05:00:00.000Z ublic Assistance (PA)
DR-779-M 1987 S St & Floodi 1986-10-14 Public Assist PA) onl
-779-MO evere Storms ooding 1986-09-18 — 1986-10-15 ublic Assistance (PA) only
. 1993-07-09 Individual Assistance (IA) Public
DR-995-MO 1993 Severe Storms & Flooding 1993-06-10 — 1993-10-25 Assistance (PA)
Severe Storms, Tornadoes, 1995-06-02 Individual Assistance (IA)
DR-1054-MO /1995 Hail, & Flooding 1995-05-13 — 1995-06-23 Public Assistance (PA)
. 2003-05-06 L .
DR-1463-MO |2002| Severe Storms, Tornadoes & Flooding 2003-05-04 — 2003-05-30 Individual Assistance (IA) only
DR-1403-MO  |2003 Severe Winter Ice St 2002-02-06 Individual Assistance (IA) onl
-1403- evere Winter lce Storm 2002-01-29 — 2002-02-13 (1A) only
. 2004-06-11 - .
DR-1524-MO |2004| Severe Storms, Tornadoes, & Flooding 2004-05-19 — 2004-05-31 Individual Assistance (IA) only
. 2006-03-17 Individual Assistance (lA)
DR-1631-MO [2006| Severe Storms, Tornadoes, & Flooding 2006-03-08 — 2006-03-13 Public Assistance (PA)
. . 2007-01-16 . .
DR-1676-MO |2007 Severe Winter Storms & Flooding 2007-01-12 — 2007-01-22 Public Assistance (PA) only
DR-1736-MO  [2008 S Winter St 2007-12-27 Public Assistance (PA) onl
e evere ¥iinier >torms 2007-12-06 — 2007-12-15 y
. 2011-03-23 . .
DR-1961-MO |2011 Severe Winter Storm & Snowstorm 2011-01-31 — 2011-02-06 Public Assistance (PA) only
1976-09-24 Public Assistance
EM-3017-MO | 1976 Drought 1976-09-24 T
04:00:00.000Z Type A (PA-A) only
. . . 2005-09-11 Public Assistance
EM-3232-MO | 2005 Hurricane Katrina Evacuation 2005-08-29 — 2005-10-01 Type B (PA-B) only
. 2007-12-12 . .
EM-3281-MO | 2008 Severe Winter Storms 2007-12-08 — 2007-12-15 Public Assistance (PA) only
. 2009-01-30 Public Assistance
EM-3303-MO | 2009 Severe Winter Storms 2009-01-26 — 2009-01-28 Type B (PA-B) only
. 2011-02-03 Public Assistance
EM-3317-MO | 2011 Severe Winter Storms 2011-01-31 — 2011-02-06 Type B (PA-B) only
Severe Storms, Tornadoes, Straight-Line 2015-08-08 . .
DR-4238-MO | 2015 Winds, & Flooding 2015-05-15 — 2015-07-28 | Public Assistance (PA) only
. 2019-07-09 . .
DR-4451-MO [2019| Severe Storms, Tornadoes, & Flooding 2019-04-29 — 2019-07-06 Public Assistance (PA) only
2020-03-13 Public Assistance
EM-3482-MO | 2020 COVID-19 2020-01-20 — Ongoing Type B (PA-B) only

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

e Missouri State Hazard Mitigation Plan (2018)
¢ Benton County Hazard Mitigation Plan (2016)
o Benton County Land Use Disaster Plan (2017)
e Federal Emergency Management Agency (FEMA) Disaster Declaration Index
¢ National Centers for Environmental Information (NCEI)
o While this source is one of the most reliable and effective for storm data
generated by NOAA, there may be some discrepancies as to whether what is
reported to NCEl is as truly accurate as it strives tobe.

o For purposes of this plan, it is presumed that the NCEI data is accurate and true.

3.1.4 Hazards ldentified

Table 3.2. Hazards Identified for Each Jurisdiction

Benton County X X X X X X X X X X
Cole Camp - X X X X - X X X X
lonia - X X X X - X X X X
Lincoln - X X X X - X X X X
Warsaw X X X X X X X X X X
Schools and School Districts
Cole Camp R-I - X X X X - X X X X
Lincoln R-lI - X X X X - X X X X
Warsaw R-IX - X X X X - X X X X
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3.1.5 Multi-Jurisdictional Risk Assessment

The purpose of this multi-jurisdictional risk assessment is to update the existing risk assessment
previously done in 2016. Communities in Benton County such as Cole Camp, lonia, or Lincoln, do
face much of the same hazards that impact the larger community of Warsaw; however, Warsaw has
one hazard that the rest of the county does not. In Warsaw, there is a heightened fear of dam
failure, although no dam has failed in Benton County as of the writing of this assessment.

Benton County’s climate is uniform throughout the county, though its topography varies from
community to community. For example, Warsaw has a different topography than Cole Camp or
lonia. The community of Lincoln is unique in which they feature an airport on the north side of town,
which makes this section of the community and Benton County flatter than most of the rest of the
county. As far as building construction in Benton County goes, many of the buildings are older so
they may be at risk for future hazards and disasters if those hazards and disasters are severe
enough. Being the most populated area in Benton County, Warsaw is at greatest risk for larger
disasters because of the Truman Dam lies within the community. Of note, there are 21 dams in total
throughout Benton County. Granted most individuals live a reasonable distance from the dam in
case of failure, it is still a prevalent hazard to the community. This could prove challenging for future
vulnerability in Warsaw but not the rest of the county. Aside from this there is plenty of agricultural
areas within Benton County outside of the four main communities within county lines. Each of these
differences in community hazard vulnerability will be discussed in the vulnerability section of each
hazard.

3.2 ASSETS AT RISK

This particular section reviews the critical infrastructure that is considered to be at risk. Critical
infrastructure is the lifeblood of a community much like the citizens that encompass it. In Benton
County, this can range from businesses in Warsaw to the roadways and electric power lines that are
found throughout the county, each of these is considered to be risk for hazards and disasters. This
applies to all incorporated communities of Benton County (Cole Camp, lonia, Warsaw, and Lincoln).
Using a tool provided by SEMA, we can analyze how truly at risk each asset in these communities
is. Of note, this tool features only the following pieces of critical infrastructure (State owned facilities,
State leased facilities, schools, and State owned bridges). Furthermore, this section will also include
total populations at risk in addition to the aforementioned critical infrastructure.

The following link provides direct access to county information as collected by SEMA, it is semi
open-source, so anyone who has the link can access it. It is also parcel data, so it provides
estimated building values using FEMA’s software HAZUS.

https://drive.google.com/drive/folders/0Bzg99s866kWocFB5Y3hCRIRUWWM

Unincorporated County and Incorporated Cities

For each of the following three tables, population data is based on 2010 Census Bureau data (Will be
updated to 2020 in the next plan, or as information becomes available). Building counts and
building exposure values are based on parcel data developed by the State of Missouri Geographic
Information Systems (GIS) database. This data, organized by County, is available on Google Drive
through the link provided in the previous section. Contents exposure values were calculated by
factoring a multiplier to the building exposure values based on usage type. The multiplierswere
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derived from the HAZUS and are defined below in Table 3.3. Land values have been purposely
excluded from consideration because land remains following 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 (other
than crop insurance). 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. Note that public
school district assets and special districts assets are included in the total exposure tables 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 county and each
incorporated city. For multi-county communities, the population and building data may include data
on assets located outside the Benton County. Table 3.4 that follows provides the building value
exposures for the county and each city in the Benton County broken down by usage type. Finally,
Table 3.5 provides the building count total for the county and each city in the Benton County broken
out by building usage types (residential, commercial, industrial, and agricultural).

Table 3.3. Maximum Population and Building Exposure by Jurisdiction (In $ Thousands)

Cole Camp 1,121 581 $75,230 $39,826 $115,056
lonia 88 52 $5,376 $2,656 $8,032

Lincoln 1,190 524 $68,167 $32,118 $100,285
Warsaw 2,127 1,094 $131,723 $72,215 $203,938
Unincorporated Benton Co. 14,530 13,143 $1,314,150 $694,589 $2,008,740

Source: U.S. Bureau of the Census, Annual population estimates/ 5-Year American Community Survey 2010/2015; 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 (In $ Thousands)

Cole Camp $66,198 $3,322 $1,448 $20 $75,230
lonia $5,312 -0- -0- $64 $5,376
Lincoln $56,936 $3,650 -0- $59 $68,167
Warsaw $116,732 $8,859 $724 -0- $131,723
Unincorporated Benton Co. $1,215,263 $65,293 $13,748 $12,791 $1,314,150

%
|

Source: Missouri GIS Database, SEMA Mitigation Management Section
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Table 3.5.

Building Counts by Usage Type

Jurisdiction Residential Commercial Industrial Agricultural Total
Counts Counts Counts Counts
Cole Camp 486 81 2 4 573
lonia 39 0 0 13 52
Lincoln 418 89 0 12 519
Warsaw 857 216 1 0 1093
Unincorporated Benton County 8,922 1,592 19 2,601 13,139

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

Even though schools and special districts’ total assets are included in the tables above, additional
discussion is needed, based on the data that is available from the districts’ completion of the Data
Collection Questionnaire and district-maintained websites. 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 numbers will represent the total enroliment and building count for the public school districts
regardless of the county in which they are located.

Table 3.6. Population and Building Exposure by Jurisdiction-Public School Districts
(In $ Thousands)
Public School District Enrollment Building |Building Exposure Contents Total Exposure
Count (%) Exposure ($) (%)
Cole Camp R-I 720 4 $3,009 $24,595.16 $27,604.16
Lincoln R-II 472 2 $7,522 $2,902.70 $10,424.70
Warsaw R-1X 1,202 12 $1,504 $5,310.88 $6,814.88
Unincorporated Benton County 202 3 $6,018 -0- $6,018.00

Source: http://mcds.dese.mo.gov/quickfacts/Pages/District-and-School-Information.aspx

3.2.1 Critical and Essential Facilities and Infrastructure

For the following section, information will include data from the Data Collection Questionnaire and
other sources concerning the vulnerability of participating jurisdictions’ critical, essential, high
potential loss, and transportation/lifeline facilities to identified hazards herein in this place.
Definitions of each of these types of facilities are provided below.
e Critical Facility: Those facilities essential in providing utility or direction either during the
response to an emergency or during the recovery operation.
o Essential Facility: Those facilities that if damaged, would have devastating impacts on
disaster response and/or recovery.
e High Potential Loss Facilities: Those facilities that would have a high loss or impact on

the community.

o Transportation and Lifeline facilities: Those facilities and infrastructure critical to
transportation, communications, and necessary utilities.
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Table 3.7 includes a summary of the inventory of critical and essential facilities and infrastructure
in the Benton County. The list was compiled from the Data Collection Questionnaire as well as
the following sources:

2018 Missouri State Hazard Mitigation Plan and Hazard Mitigation Viewer
2016 Benton County Natural Hazard Mitigation Plan

2016 Benton County Disaster Land Use Plan

Benton County Emergency Operations Plan

Local Planning Mechanisms that are applicable where possible
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Table 3.7.

Inventory of Critical/Essential Facilities and Infrastructure by Jurisdiction

Cole Camp - X X X X X X X X X X X X - X X 13
lonia - - X X X X X - - - - - X - - - 7
Lincoln X - X X X X X X X X X X X - X X 14
Warsaw X X X X X X X X X X X X X X X X 15
Benton County X X X X X X X X X X X X X X X X 18
Totals 3 3 5 5 5 5 5 4 4 4 4 4 5 2 4 4 69

Source: Missouri 2018 State Hazard Mitigation Plan and Hazard Mitigation Viewer; Data Collection Questionnaires; HAZUS, etc.
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3.2.2 Bridges in Benton County

What is Scour Critical?

e The term “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.

e According to the Federal Highway Administration, Benton County has 11 structurally
deficient bridges, many of which are controlled by the Missouri Department of
Transportation on the state’s supplemental highway system (the lettered routes (A,
M, etc.).

o Only one bridge, the US 65 bridge over the Osage River, is federally controlled,
though maintained by the city of Warsaw.

o Likewise, the Missouri Department of Transportation identified 7 bridges in 2019 asbeing
in ‘poor’ condition, see Figure 3.1".

e |tis important that these bridges are maintained when funding is available because they
are critical infrastructure and lifelines in a community, and in some cases, like the US 65
bridge over the Osage River is the only way to get from one side of the river to the other. If
this bridge somehow were to fail, it would in essence divide Benton County in two. Itis a
vital lifeline for the region and the cities it serves.

e Structurally deficient bridges are seen in Figure 3.2, and are marked with a RED X.

1The map shows 5 poor condition bridges despite 7 being mentioned.
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Figure 3.1.

Benton County Structurally Deficient Bridges = Marked with Red ‘X’
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3.2.3 Other Assets®?

Part of assessing Benton County’s to disaster also requires data on the natural, historic, cultural,
and economic assets of the area. This is done in multiple stages.
e These resources are vital to the county’s economy, for without them the economywould
regress.
e Recognizing that if higher amounts of damage were to result from more significant disasters
would be from these facilities.
e Ensuring that proper reconstruction and recovery measures are taken on these structures
for future mitigated actions are followed.
e Certain ecological aspects could actually benefit Benton County in mitigating against some
major disasters.
One of these ecological aspects of the county is the threatened and endangered species, and for
purposes of this plan, they are important to be considered at-risk, but in a different way than people.

Threatened and Endangered Species: The following table (Table 3.8) showcases the Federally
Threatened, Endangered, Proposed and Candidate Species in the county of Benton.

Table 3.8. Threatened and Endangered Species in Benton 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 Missouri Dps Cryptobranchus Alleganiensis Proposed Endangered
Niangua Darter Etheostoma Nianguae Threatened
Mead’s Milkweed Asclepias Meadii Threatened

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

Natural Resources: It is the responsibility of the Missouri Department of Conservation to provide a
list of state parks and other state maintained conservation areas that lay within Benton County
boundaries. Table 3.9 provides the names and locations of parks and conservation areas in the
Benton County.

Table 3.9. Parks and Conservation Areas in Benton County
Park / Conservation Area Address City

Big Buffalo Creek Conservation Area | Big Buffalo Rd and State Highway WW | Cole Camp
Brickley Hollow Conservation Area Fire Rd 401-2 Lincoln
Edmonson Access Kulhman Rd & State Highway H Lincoln
Granny’s Acres Conservation Area Day Rd. Warsaw/Fristoe
Hi Lonesome Prairie Conservation NE 301 BC/NE 221 BC Cole Camp
Area
lonia Ridge Conservation Area Hoffman Rd lonia
Lost Valley Fish Hatchery 28232 Hatchery Ave. Warsaw
Mora Conservation Area 11905 State Highway U Mora (Unincorporated)
Mount Hulda Towersite State Highway W Cole Camp
Truman Reservoir Management Lands| State Highway TT Warsaw
(Brush Creek)
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Truman Reservoir Management Lands| SE 80 Rd (Henry County) Racket
(Leesville)

Truman Reservoir Management Lands| Georgetown Ave. Warsaw
(Little Tebo Creek)

Truman Reservoir Management Lands| State Highway TT Warsaw
(Tebo Islands)

Source: http://mdc7.mdc.mo.gov/applications/moatlas/AreaList.aspx?txtUserID=gquest&txtAreaNm=s
The best source for park information is usually county and community websites.

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 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.

Table 3.10. Benton County Properties on the National Register of Historic Places
Property/Properties Address City Date Listed
Downtown Cole Camp 100 E & W Main St, Maple St, 105 E Cole Camp 04/11/2002

Butterfield, 106 N Olive St & 107 N
Boonville Rd.
Augustus Sander House 408 W. Jefferson St. Cole Camp 06/09/2004
Upper Bridge over Old Highway A Old Highway A Warsaw 09/17/1999
Source: Missouri Department of Natural Resources — Missouri National Register Listings by County
http://dnr.mo.gov/shpo/mnrlist.htm

Table 3.11. Major Non-Government Employers in Benton County
Employer Name Main Locations Product or Service Employees
Leeson Manufacturing Warsaw Manufacturing 250
Walmart Warsaw Retail 220
Warsaw R-IX Schools Warsaw Education 195
Lincoln R-Il Schools Lincoln Education 100+
Good Samaritan Cole Camp Elderly Care 100+
Care Center
Hilty Quarries Inc. Warsaw Rock Products 100
Warsaw Manufacturing Warsaw Manufacturing 71
Cole Camp R-I Schools Cole Camp Education 60+
Newman’s Country Mart Warsaw Retail 60

Source: Data Collection Questionnaires; local Economic Development Commissions

While Agriculture is not a vital aspect to the municipalities of Benton County, it is the unincorporated
aspect of Benton County that relies heavily on agriculture as a means of making money for the
County economy. Table 3.12 will exhibit the agriculture related jobs in Benton County. This
information comes from the 2017 USDA Agricultural Census. IT MAY NOT REFLECT BENTON

COUNTY IN 2021.
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Table 3.12.  Agriculture-Related Jobs in Benton County

*These numbers are from 2017, and may not reflect the current status of agricultural life in Benton County in
2021. The next Agricultural Census will be done in 2022.

E|CENSUS o
S AGRICULTURE

County Profile

Benton County
Missouri

Total and Per Farm Overview, 2017 and change since 2012 Percent of state agriculture
sales
% change
miic since 2012 Share of Sales by Type (%)
Mumber of farms T40 ]
Land in farms {acres) 723,782 F Crops 18
Awerage size of farm (acres) gt 1] - Livestock, poultry, and products &
Total %) Land in Farms by Use (%) *
Market value of products sold &2 737,000 +32
Govemnment payments TB5,000 22 Cropland B
Farm-related income 1,301,000 a7 Pastureland 40
Total farm production expenses 63,036,000 fra Woodland s
Net cash farm income 21,877,000 +372 Other 4
Acres imigated: 658

ke 2 ® {Z)% of land in famms
Market value of products sold 110,453 41
Government payments Land Use Practices (% of farms)

(awerage per farm receiving) 4 847 +12
Farm-related income 4715 85 M till 12
Total farm production expenses g4,160 +8 Reduced till 5
Mt cash farm income 20,208 404 Intensive till [

Cower crop 4
Farms by Value of Sales Farms by Size
Number Percent of Total * Mumber  Percent of Total *

Less than 52 500 01 7 1to 0 acres 3 4
$2.500 to $4.000 55 T 10 to 40 acres 130 17
$5,000 to $2,000 86 1 50 to 170 acres 253 4
$10,000 to 524,000 115 15 1B0 to 409 acres pali] ..
$25,000 to 540,000 127 17 500 to 099 acres 73 10
$50,000 to 520,000 68 ] 1,000 + acres 41 5
$100,000 or mone o7 13

United States Department af Agricu lture
Matizal Sgrizultural Stetistics S vioo

www.nass.usda.gov/Aglensus




Benton County
Missouri, 217
Page 2

Market Value of Agricultural Products Sold

Hank Counties Rank Counties
Sales in Producing in Praducing
{$1.000) State * ltem e ltem
Total 82,77 B 114 1328 3,077
Crops 16,114 T3 114 1,793 3.073
Grains, cilseeds, dry beans, dry peas 13,360 73 112 1,288 2316
Tobacco - - 4 - 323
Cotton and cotionseed - - 5 - g47
Vegetables, melons, potatoes, sweet potatoes o) 74 113 )] 281
Fruits, tree nuis, bemries T2 50 11 1413 2,748
Mursery, greenhouse, floriculture, sod a3 63 108 1478 2601
Cultivated Christmas trees, short rotation
woody crops (o) T ar (O} 1384
COther crops and hay 2562 ] 114 L] 3,040
Livestock, poultry, and products 66,623 20 114 TX 3,073
Pouliry and eggs 38,030 11 112 1 3,007
Cattle and calves 23,600 w7 113 Lift) 3,055
Iilk from cows 1445 4 a7 it 1.882
Hogs and pigs o) 43 11 (o 2,856
Sheep, goats, wool, mohair, milk (o) (o) 111 (o) 2,084
Horses, ponies, mules, bumros, donkeys 100 53 113 1437 2870
Aguaculbure o) ] 43 (o 1.261
Other animals and animal products 10 i} 111 1487 2,878
Total Producers = 1.269 Percent of farms that: Top Crops in Acres 9
Sex Forage (hayha: , all 42 61
Male TEE Hawe internet 7 3 sma':rsf’;rmh;ﬁ : 15%
Femaks 481 access Corn for grain B.AT3
Wheat for grain, all 2,705
Age Corn for silage or greenchop 1543
<35 110 Farm @
A5 —-64 T30 organically
65 and older 428
Race Sell dirzctly to 4 Livestock Inventory (Dec 31, 2017}
American Indian/Alaska Mative 4 CONSUMErs
Asian 3 Broilers and other
Black or African American 1 meai-type chickens 1.618. 769
Native Hawasan/Pacific Islander 2 Hire 1 9 Caitle and calves 47 535
White 1.260 farm labor Goats 252
More than one race - Hogs and pigs [15)]
Heorses and ponies 885
Other characteristics Are family 9 7 Layers 224 570
Hispanic, Latine, Spanish onigin T farms Pullets 80
With military senvice 152 Sheep and lambs 1,118
Mew and beginning farmers 314 Turkeys 104,335

See 2017 Census of Agriculture, U_S. Summary and State Diata, for compiede feotnotes, explanations, sefinitions, cammodity descriptions, and

* May not add to 100% due to rounding. * Amang counties whose rank can be dsplayed. = Data coliected for 3 maximum of Tour producens per tarm.
£ Crop commodiy names may be shorened; se2 full NAMEE 3 WaW.Na56. US03 Govgoicropn
(D) Withieid to avold disciosing data for Indvidual operations. (WA) Mot avallable. (Z) Less than half of he unit shown. {-) Represants zem.

.= Pasltion bedow the line does not Indicate rank.

LISLIA 15 an equal op partun iy provider, anplayer. and lender.

Source: USDA Census for Agriculture — 2017
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3.3 LAND USE AND DEVELOPMENT

3.3.1 Development Since Previous Plan Update

Since 2016, the last time the Benton County Hazard Mitigation Plan was updated, there has been
some significant population swings within the county. For the most part, Benton County has seen
positive population growth, but some communities like Cole Camp and Lincoln have seen negative
population growth. lonia, the smallest community in Benton County, has seen zero growth since the
2010 census.

Table 3.13. County Population Growth, 2010-2019

Jurisdiction Total I;g%llatlon Total Po;;:gtmn est. iﬂég::gg 3/?2;?1;52;2
Benton County 19,056 19,488 +432 +2.2%
Cole Camp 1,121 1,073 -48 -4.5%
lonia 88 88 0 0
Lincoln 1,190 1,181 -9 -1.0%
Warsaw 2,127 2,204 +77 +3.5%

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

Populations and housing units in any given city can change from year to year. However, for purposes
of this plan, the table below, Table 3.14, provides the changes seen over a ten year span, from 2010,
when the last complete Census was done, till 2019, the year before the last complete census in 2020
is done. Overall, these changes resemble changes in peoples’ preference to live in other areas of
Benton County, such as Lincoln or Warsaw. There are a multitude of factors that play into these
changes so not one single factor can be identified for the changes in population nor housing units in
Benton County

Table 3.14. Change in Housing Units, 2010-2019

Jurisdiction Housing Units Housing Units 2010-2019 2010-2019
2010 2019 # Change % Change
Benton County 14,011 14,182 +171 +1.2%
Cole Camp 658 591 -67 -11.33%
lonia 46 54 +8 +14.81%
Lincoln 467 514 +47 +9.14%
Warsaw 1,015 1,283 +268 +21%

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

Since 2016, the last time the Benton County Hazard Mitigation Plan was updated, there has not been
a lot of changes to the county’s landscape. Overall, there has been a net gain as far as housing units
in three of four communities, with Cole Camp being the only exception. Much of the businesses
featured in the previous plan are still the dominant employers in Benton County. The following section
outlines a basic overview from the Data Collection Questionnaire as well as a summation of data
presented previously. Note that school districts are not included.

Jurisdictions
e Cole Camp — Projections are that Cole Camp will slowly decline in population over time, but
then level out, and maybe re-rise gradually.
¢ Lincoln — This community is seeing some growth, albeit slow growth but this community may
see zero growth for a few years.
¢ lonia — Despite seeing zero growth in the last 10 years, projections suggest minimal growth.
e Warsaw — This community continues to see an uptick in growth and is likely to continue it.
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3.3.2 Future Land Use and Development

3.4

By 2030, Benton County is projected to have a population of 20,228, which coincides with the
overall state of Missouri, which is expecting an overall increase to the population by 2030 as
well, according to the University of Missouri.

Although increasing the population is normally a good thing, it also adds to the risk. More
people in the population means the potential for larger fatality numbers in large scale
disasters.

Fortunately, more citizens will assist in driving Benton County’s economy further than if there
were fewer individuals in the county.

This will also add to the land use in Benton County if there are more people than housing
units, etc. which also will contribute to the overall risk of the county.

HAZARD PROFILES,VULNERABILITY, AND PROBLEM STATEMENTS

Each hazard will be analyzed individually in a hazard profile. The profile will consist of a general
hazard description, location, strength/magnitude/extent, previous events, future probability, a
discussion of risk variations between jurisdictions, and how anticipated development could impact
risk. At the end of each hazard profile will be a vulnerability assessment, followed by a summary
problem statement.

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.

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 Benton County. Detailed profiles for each
of the identified hazards include information categorized as follows:

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.

Geographic Location: This section describes the geographic areas in Benton County that are,
affected by the hazard. Where available, use maps to indicate the specific locations of the
Benton County that are vulnerable to the subject hazard. For some hazards, the entire
Benton County is at risk, like a tornado or pandemic outbreak.

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 Benton County. 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.

Previous Occurrences: This section includes available information on historic incidents and
their impacts. Historic event records form a solid basis for probability calculations. Tables will
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showcase the previous occurrences of hazards in this plan only back 20 years, though
illustrations may demonstrate events further back than the 20 year suggested date range if
there is insufficient data going back 20 years.

¢ Probability of Future Occurrence: Based on the past occurrences of specific hazards,
estimates of future hazards can be performed. If an event occurs annually, therefore the
probability is presumed to be 100%. However, this is not the case with every hazard. Best
ballpark estimates will be used to determine the future likelihood of any hazard listed herein
this plan so estimates may not be truly accurate.

¢ Changing Future Conditions Considerations: Additionally, due to the ever changing
conditions of the climate and environment, consideration should be given to this. All efforts
shall be made to consider future events that will impact Benton County.

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 hazardareas.

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. The vulnerability assessments are
based on the best available data. The vulnerability assessments can also be based on data that
was collected for the 2018 State Hazard Mitigation Plan Update.

The Missouri Hazard Mitigation Viewer includes a Map Viewer with a legend of clearly labeled
features, a north arrow, a base map that is either aerial imagery or a street map, risk assessment data
symbolized the same as in the 2018 State Plan for easy reference, search and query capabilities,
ability to zoom to county level data and capability to download PDF format maps. The Missouri Hazard
Mitigation Viewer can be found at this link: http://bit.ly/MoHazardMitigationPlanViewer2018.

The vulnerability assessments in the Benton County plan will also be based on:
o Written descriptions of assets and risks provided by participating jurisdictions.
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e Existing plans andreports.
e Personal interviews with planning committee members and other stakeholders; and
e Other sources as cited.

Following the Vulnerability Assessment, each of the following relevant hazards in Benton County will have
these subheadings:

¢ Vulnerability Overview:
The plan will provide an overall summary of each jurisdiction’s (Cole Camp, lonia, Lincoln,
Warsaw) vulnerability to the identified hazards. The overall summary of vulnerability
identifies structures, systems, populations, or other community assets as defined by the
community that are susceptible to damage and loss in hazard events.

e Potential Losses to Existing Development:
(including types and numbers, of buildings, critical facilities, etc.) For each participating
jurisdiction, the plan describes the potential impacts of any hazard. Impact meaning 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 have impacted the
community’s vulnerability to this hazard.

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 must conclude with a brief summary of the problems created by the hazard in
Benton County, and possible ways to resolve those problems. Include jurisdiction-specific information
in those cases where the risk varies across the Benton County. The focus of the problem statements
sub-section is to synthesize the “problems” revealed through the risk assessment and then through
the process of updating the mitigation strategy, develop mitigation actions that are aimed at “solving”
the identified problems. Problem statements should be as specific as possible; relating to specific
jurisdictions as well as specific assets or areas of the Benton County that are problematic. This will in
turn prompt development of specific mitigation actions.

3.4.1 Flooding (Riverine and Flash)

Hazard Profile
Hazard Description

A flood is limited or extensive inundation of ordinarily arid land areas. River flooding is defined as
the overspill of rivers, streams, drains, and lakes due to undue rainfall, rapid snowmelt, or ice up.
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 banksthat
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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 and levee failure is discussed in Sections 3.4.2 and Section 3.4.3
respectively. 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 unique form of flash flooding that occurs when ice breaks up in moving
waterways, and then stacks on itself where channels narrow.

Flooding is not always attributed to natural factors. Flooding occurs in many places because excess
water in one place over a quick period of time has nowhere to go. So when this happens flash
flooding is the usually a quick onset disaster with minimal time to prepare and mitigate its risks.

Moreover, flash flooding can result from meteorological factors, such as training thunderstorms,
those that occur over one area for an extended period of time. This causes in the rainwater to
accumulate in low lying areas and create quickly produced flash floods.

Unfortunately, current infrastructure is aging to the point where it cannot hold excess rainfall as well
as it did when it was new. Because of this, some floods inundate people’s homes and flood
basements.

Despite the unpredictability with flash flooding, advances in meteorological technology are making it
a little easier to predict the probability of flash floods. As these advances continue to be tweaked and
adjusted to fit the situation as it unfolds in real time.

Geographic Location

Flooding can occur anywhere in Benton County and its respective SFHAs (Special Flood Hazard
Areas). Preliminary maps developed as part of a Risk MAP project are used as best available
data for planning purposes. The Map Service Center provides access to the latest effective
products as applicable.

e Table 3.15 shows Benton County flood history if there is enough flood event history to warrant
it. Note that NCEI data includes events for flooding and for flash flooding. In order to obtain
information for the following tables, consult event narratives. Those events without location-
specific information will be tabulated under “unspecified” locations in the table. Generally,
using a 20-year time frame for previous events is adequate. However, where flooding records
are scanty, use as many years needed for a solid probability calculation.
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Table 3.15. Benton County NCEI Flood Events by Location, 2000-2020

Location # of Events

Unincorporated Benton County
-Unincorporated Benton County (Brandon) — 3 flood events
-Unincorporated Benton County (Countywide) — 4 flood events
-Unincorporated Benton County (Dell Jct.) - 2 flood events
-Unincorporated Benton County (Edwards) — 4 flood events
-Unincorporated Benton County (Fristoe) — 2 flood events
-Unincorporated Benton County (Hastain) — 6 flood events
-Unincorporated Benton County (Knobby) — 3 flood events
-Unincorporated Benton County (Mt. Hulda) — 1 flood event
-Unincorporated Benton County (North Portion) — 1 flood event
-Unincorporated Benton County (Northwest Portion) — 1 flood events
-Unincorporated Benton County (Racket) — 2 flood events
-Unincorporated Benton County (Santiago) — 3 flood events
-Unincorporated Benton County (South Portion) — 3 flood events
-Unincorporated Benton County (Tackner) — 1 flood event
-Unincorporated Benton County (West Portion) — 1 flood event
-Unincorporated Benton County (Whitakerville) — 1 flood event
-Unincorporated Benton County (Zora) — 3 flood events

Cole Camp

-Cole Camp -8 flood events

Lincoln
-Lincoln - 7 flood events

Warsaw

-Warsaw - 11 flood events

44

1

Source: National Centers for Environmental Information, October 16, 2020

Flash floods tend to occur when there is a large amount of rain falling within a short period of time,
which in turn floods roadways and makes them virtually impassable.

Strength/Magnitude/Extent

Flooding has long been an issue for the state of Missouri as a whole due to its geography and being
a commonplace for some of the country’s major rivers and their basins. For Benton County, this
event has 7 flood events and 69 flash flood events since 2000. Prior to 2000, there was the Great
Flood of 1993, which was likely the most significant flooding event in the state on record. However,
for purposes of this plan, it has been omitted. Floods can sweep away homes, cars and other
personal belongings that are not secured.

National Flood Insurance Program (NFIP) Participation

Only Benton County (Unincorporated), Lincoln and Warsaw participate in the National Flood Insurance
Program, lonia does not as they have no flood concerns other than a spot flash flood, and the City of Cole
Camp, despite 8 flood events since 2000, does not participate because they believe that they do not have

any properties within a floodplain, therefore they do not participate.
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Table 3.16. NFIP Participation in Benton County

Regular-
i . Emergency
. . NFIP Participant | Current Effective Map

Cemmunltbl: Community Name (Y/N/Sanctioned) Date Arodram SRty
#290029 City of Lincoln Y NSFHA 04/29/2020
#290030 City of Warsaw Y 06/02/2009 08/04/1987
#290028 City of Cole Camp S 06/02/2009 N/A
#290057 Benton County (Unincorporated) Y 06/02/2009 03/01/1987
#290986 Town of lonia N 06/02/2009 N/A

Source: NFIP Community Status Book, October 13, 2020; BureauNet, http://www.fema.gov/national-flood-insurance-
program/national-flood-insurance-program-community-status-book; M= No elevation determined — all Zone A, C, and X: NSFHA =
No Special Flood Hazard Area; E=Emergency Program

Below are four maps of each community in Benton County associated with the National Flood Insurance
Program, including Cole Camp and lonia who do not participate in NFIP as noted earlier.
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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 O repetitive loss properties. As of 2 February 2021, 0 properties
have been mitigated, leaving 0 un-mitigated repetitive loss properties.

Table 3.17: Benton County Severe Repetitive Losses

Benton
County

Source: Flood Insurance Administration as of 1 January 2021
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 of the property.

Previous Occurrences

Table 3.18.

NCEI Benton County Flash Flood Events Summary, 2000 to 2020

Year

# of Events

# of Deaths

# of Injuries

Property
Damages

Crop Damages

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

= oo 2| af ol o| o] = of | & | wf of Bl &N =S| =

2020

Source: NCEI
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The following graphic
illustrates the flood
impact that Benton

County has
experienced since
1996.

Source — FEMA

Protect Your Home with Flood Insurance

99% $52,000 $700

The percent of U.S. The average flood claim
counties payout from the The average annual flood
impacted by a flooding  National Flood Insurance Jlelile pf)l'Cy
event, 1996-2019 Program in 2019 premium cost in 2019

Historical Flood Impact
See how floods have impacted your state according to data from NOAA’s Storm
Events Database.

Choose a State
MISSOURI

Flood Events

M 1-10

B 11-20

M 21-30

W 31-40

M 41-50 |
W 50+

What is shown in this map/graph? ?
10

Flood Events
n

~
D
[%)]
B
Costs of Flooding
The National Flood Insurance Program (NFIP) provides flood insurance to

homeowners, renters, and business owners. FEMA's Individuals and Households
Program (IHP) can provide financial help and direct services after a disaster. The
program assists with housing needs not covered by insurance or provided by any
other source. See differences in NFIP claims paid to individuals from 1996 - 2019
and funding from IHP for flood-related damages from 2006 - 2016 for your state.

1996
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Year

Average NFIP
2 Claims $20.2K

Payment

Average IHP
i Payment $4.7K
OK 5K 10K 15K 20K 25K

Average Amount

Learn More

See how you can protect your home from flood-related damages

el »O g0

Ejglane_ya\.l Flood Protect your home
Histary. with Flood Insurance.

Data Caveats:

- Data displayed in maps uses custom geocode and may render differently depending on mapping solutions.
- As noted on Floodsmart.gov, FEMA defines a flood as "a general and temporary condition where two or
more acres of normally dry land or two or more properties are inundated by water or mudflow, " whereas the
National Oceanic and Atmospheric Administration National Weather Service (NOAA NWS) defines a flood as,
"any high flow, averflow, or inundaticn by water which causes or threatens damages.”

The IHP dataset includes grants awarded for housing repairs, housing replacement, and persanal property
damage. [tems that were awarded funding also include those covered by insurance, but still deemed eligible
for IHP assistance. Additional expenses included under the program, but not captured in the datasets used
for this visualization include medical, funeral, moving and storage, transpartation, rental assistance, and
misc/other.

- Datareported from the NFIP and FEMA IHP in the ‘Costs of Flooding Section’ should not be used to make
direct comparisons about the total support offered to homeowners following a disaster or to draw
conclusions about the benefits of the programs. These two programs have the following fundamental
differences in the assistance they provide to individuals. IHP provides financial assistance and direct services
to eligible individuals and households who have uninsured or underinsured necessary expenses and serious
needs. IHP is not a substitute for insurance and cannot compensate for all losses caused by a disaster: itis
intended to meet basic needs and supplement disaster recovery efforts.
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Table 3.19. NCEI Benton County Riverine Flood Events Summary, 2000 to 2020

Year # of Events # of Deaths # of Injuries DP ;?npaegr‘te);
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Crop Damages

OlO|O|O|0|O0O|0|O|O|OO|O| OO 0| 0| O

$25,000
0
0

QW WWNOOWO=WOIN=ONOO|N|O| O
OO0 OO|O0O|OO0|O|0O|0O|0O|O|0| 0|00 O| O| O
OO0 OO|O0O|OO|O|0O|0O|0|O|0| OO0 O O| O
OO0 OO|O0O|0OO|O|0|0O|0|O|0|O| OO O O| O

Source: NCEI, 13 October 2020
The costliest flood in the last twenty years occurred in Santiago, an unincorporated community in
Benton County, in 2018. Herein is the narrative from that event from the National Weather Service
Office in Springfield, Missouri:

¢ A culvert was lifted upward due to heavy rainfall and asphalt was washed away on
State Highway HH about 4 miles west of Highway 65 northwest of Lincoln, Missouri.

This flood event did $15,000 in damages.

Probability of Future Occurrence
Flash Flooding 100% Probability

69 Flash Floods since January 2000 A 3 flash flood L'
21Years Since January 2000 naverage of 3 flash floods annually

Riverine Flooding

30 Riverine Flooding Events since January 2000

- = 1to 2 Riverine Floods Annually
21 Years cince January 2000

100% Probability

Changing Future Conditions Considerations*®

With the onset of climate change, it is inevitable that floods will continue to occur in Benton County,
but they are increasing in intensity and frequency. As it stands right now, floods are a frequent
occurrence in the county, but projections are that the floods will be much worse, potentially matching
the Great Flood of 1993 or worse.

3.33



Vulnerability

Vulnerability Overview

Floods present more than just one hazard than just inundation of low-lying areas. While this is the
primary hazard associated with flooding, there are additional considerations that are to be considered
with flooding vulnerability. Flooding causes water damages to buildings and tears thru levees,
causing massive agricultural damages.

Flooding takes a toll on current and existing infrastructure, for flooding can erode portions of bridges,
causing them to collapse. This would be especially problematic to those aforementioned scour critical
bridges outlined in section titled ‘Bridges in Benton County’ as well as the included Missouri
Department of Transportation maps.

Furthermore, flooding can create cascading disasters, such as sewer backup, which creates health
problems and can overstrain the sewer systems. It is best to address these issues before a flooding
event occurs so any shortcomings identified in critical infrastructure can be fixed.

Potential Losses to Existing Development

As suggested by Benton County’s past history of flooding, there are several critical facilities that are
at-risk. Flooding in the past has historically been somewhat devastating compared to what it could
be. The only riverine flood since 2000 that caused any damage was in 2018, but since 2000 there
have been 0 devastating flash floods despite a confounding 69 occurrences.

Impact of Previous and Future Development’©: °()

Ideally, future developments should be placed in the areas away from identified floodplains. The
issue is though people do not like being told they cannot build in a particular area because it clashes
with their desires. This has long been an argument between the general public and emergency
planners for many years. Although Lincoln and Warsaw are active members of the National Flood
Insurance Program, it is highly advised that building in flood prone areas be avoided at all costs.

Hazard Summary by Jurisdiction

Benton County — As a whole, flooding is an ever present hazard to disrupt the daily lives of those in
incorporated communities and the unincorporated alike. Some communities will only see flash
flooding; but others may experience both riverine flooding and flash flooding, which will be discussed
below.

Jurisdictions

e Cole Camp — With no rivers nearby the community of Cole Camp, riverine flooding is unlikely,
but flash flooding is likely in a severe thunderstorm.

¢ Lincoln — Like Cole Camp, Lincoln is not likely to experience riverine flooding; yet it may
experience flash flooding in a heavy rain storm.

¢ lonia — As with the previous two communities, lonia will not see any river flooding, but flash
flooding is likely in severe weather.

o Warsaw — Unlike the previous three communities, Warsaw is subject to both river flooding
and flash flooding. Being on the Osage River means Warsaw may be flooded this way and in
heavy rainfall events as well that creates flash floods.

School Districts
e Cole Camp R-l — This school district faces more of a threat of a flash flooding event than a
riverine flooding event.
¢ Lincoln R-ll - Similar to Cole Camp R-l, this school district faces more of a chance of flash
flooding than a river flooding event.
e Warsaw R-IX — Despite the city of Warsaw being at risk for both river flooding and flash
flooding, the school district is realistically only at-risk for flash flooding directly, but riverine
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flooding would have an indirect impact on the school district.
Problem Statement

e Flooding in Benton County will continue to be an issue going forward, both riverine flooding
and flash flooding alike. Some of the better mitigation strategies for flooding includes knowing
the hazard potential for your current location. Flash flooding can strike rather quickly from a
severe thunderstorm, so knowing how to reach higher ground in a short period of time is
effective. As well as receiving wireless emergency alerts on either your mobile device, or
through a weather alert radio.

3.4.2 Levee Failure

Hazard Profile
Hazard Description

Levees are manmade earthen embankments aimed at serving one of many purposes: flood control
and flood protection. Many of the levees built in the United States date back to the early 1900s in the
aftermath of the Johnstown (Pennsylvania) Flood of 1899, which assisted in creating the Army Corps
of Engineers. Many early disaster management strategies revolved creating earthen levees as a
means of flood control, in turn mitigated strategies.

However, like the rest of the critical infrastructure in the United States and particular Benton County,
they are not immune from failure. The city of New Orleans learned this lesson the hard way in the
wake of Hurricane Katrina in 2005, so it is important to maintain and repair levees as they age.

FEMA describes 2 different kinds of levee failure.
e Overtopping: When a Flood Is Too Big

Overtopping occurs when floodwaters exceed the height of a levee and flow over its crown. As
the water passes over the top, it may erode the levee, worsening the flooding and potentially
causing an opening, or breach, in the levee.

o Breaching: When a Levee Gives Way

A levee breach occurs when part of a levee gives way, creating an opening through which
floodwaters may pass. A breach may occur gradually or suddenly. The most dangerous
breaches happen quickly during periods of high water. The resulting torrent can quickly
swamp a large area behind the failed levee with little or no warning.

http://mrcc.isws.illinois.edu/1913Flood/awareness/materials/SoYouLiveBehindLevee.pdf

Levees can experience damage in many different ways, it's not just water that causes a levee to fail
or give way. While water, large quantities of it, is the main reason for levee failure, nature has its own
way of causing them to fail. Burrowing animals can cause small levees to fail, debris from storms like
large branches can also lead to failure. In moderate flood events, it is usually the smaller levees, like
those that protect smaller farms, that fail.

Geographic Location

Benton County is unique in which it has a plethora of dams, and a few levees, however, there is
no uniform means of inventorying these levees. Efforts are underway to try and make this simpler,
but changes in political policy and administrative rulings have made this effort more difficult.

There are two concurrent nation-wide levee inventory development efforts, one led by the United
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State Army Corps of Engineers (USACE) and one led by Federal Emergency Management Agency
(FEMA). The National Levee Database (NLD), developed by USACE, captures all USACE related
levee projects, regardless of design levels of protection. The Midterm Levee Inventory (MLI),
developed by FEMA, captures all levee data (USACE and non-USACE) but primarily focuses on
levees that provide 1% annual-chance flood protection on FEMA Flood Insurance Rate Maps
(FIRMSs).

Smaller levees and minor agricultural levees are not incorporated to the Corps’ National Levee
Database and likely are not subject to the extensive inspection and maintenance checks as those on
the NLD.

Figure 3.4. County Levees Shown on DFIRM as Providing Protection from
the 1-Percent Annual Chance Flood

Source: FEMA Flood Insurance Rate Map 16 October 2020
Strength/Magnitude/Extent

Levee failure is typically an additional or secondary impact of another disaster such as flooding or
earthquake. The main difference between levee failure and losses associated with riverine flooding
is magnitude. Levee failure often occurs during a flood event, causing destruction in addition to
what would have been caused by flooding alone. In addition, there would be an increased potential
for loss of life due to the speed of onset and greater depth, extent, and velocity of flooding due to
levee breach.

Previous Occurrences

Based on information provided by the Army Corps of Engineers and SEMA, Benton County has
never experienced levee failure in the past.
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Probability of Future Occurrence

Currently the Warsaw levee is undergoing extensive study and is possibly going to be removed or
altered in such a fashion that it will no longer be classified as a levee. Similar work is being done on
the western levee in Warsaw. For further information, please contact the City of Warsaw’s City
Administrator, he will provide an overview of what is to come for this levee. Therefore, it is not
feasible to calculate the probability of future failure.

Changing Future Conditions Considerations

Climate change has the possibility to throw a curveball into the concept of levee safety for Benton
County, but it is unlikely. Because Benton County does not border the Missouri nor the Mississippi
Rivers, it does not present the same potential as a St. Louis County or Cole County would for levee
failure. Aforementioned probabilities list levee failure as near 0, which is based on the likeliest odds
given in information presented by the Corps.

Vulnerability
Vulnerability Overview

Levees are routinely inspected by the Corps’ of Engineers, and for each inspection, they define three
levels of levee ratings. Figure 3.3 below defines the three ratings.

Figure 3.5. Definitions of the Three Levee System Ratings

Levee System Inspection Ratings

Acceptable All inspection items are rated as Acceptable.

Minimally Acceptable One or more levee segment inspection items are rated as Minimally Acceptable
or one or more items are rated as Unacceptable and an engineering
determination concludes that the Unacceptable inspection items would not
prevent the segment/system from performing as intended during the next flood
event.

Unacceptable One or more levee segment inspection items are rated as Unacceptable and
would prevent the segment/system from performing as intended, or a serious
deficiency noted in past inspections (previous Unacceptable items in a
Minimally Acceptable overall rating) has not been corrected within the
established timeframe, not to exceed two years.

*THE LONE LEVEE IN BENTON COUNTY DOES NOT HAVE ARATING FROM THE US ARMY CORPS
OF ENGINEERS*

Potential Losses to Existing Development

In the time since the levee in the City of Warsaw was built, the businesses that were previously
located near the levee have since left the city altogether. Estimates are currently unknown as far as
losses to existing developments near the Warsaw levee since the area has been redeveloped.
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Impact of Previous and Future Development

The City of Warsaw has been in discussions with the Corps of Engineers to determine if the levee
still meets its original intent. The levee was originally constructed for the pump back of water
released from Truman Lake into Lake of the Ozarks and back into Truman Lake for regeneration of
power. This pump back system eventually failed to perform as planned and the system was
abandoned. City discussion with the Corps is on-going for long-term renovation and redevelopment
of a body of water trapped by the southern levee into a more tourist friendly area to include a marina
that will allow access to the Lake of the Ozarks in the east by way of the Osage River.

Hazard Summary by Jurisdiction

Benton County — As a whole, Benton County faces a threat of flooding, both riverine and flash
flooding alike, and it is expected that there could be as many as 5 flooding events a year, some may
be severe, and others may not.

Jurisdictions

e Cole Camp — Because of Cole Camp’s geography, it is not likely to face levee failure.

e Lincoln - In all likelihood, Lincoln will not see levee failure.

¢ lonia — This small community may not experience any levee failure.

e Warsaw — Of all the incorporated communities in Benton County, Warsaw is at the greatest
risk for levee over topping. The levee has gates placed in various locations. These gates
have been left open since the pump back system was abandoned. This allows the water on
each side to equalize during high water events. The top of the levee is elevation 666. A high-
water event higher than this elevation will overtop the levee. The main threat to flooding is
the Town Branch that feeds into the city side of the levee and flows through the gates into the
Lake of the Ozarks.

School Districts
e Cole Camp R-l — This particular school district is unlikely to bear the consequences of levee
failure.
Lincoln R-ll — There is no threat to this school district from levee failure.
e Warsaw R-IX — Unlike the city of Warsaw, this school district is under no direct threat of levee
overtopping. The schools are positioned strategically away from the levee.

Problem Statement

e Because Benton County only has one firm levee, it should be noted that this levee could fail in
the future, but there is a high potential that any agricultural levees are just as likely to fail as
the Warsaw levee. While the levee is subject to long-term actions, this will inheritably provide
more beneficial results. A report by the US Army Corps of Engineers dated September 1980
titted Final Report and Final Supplemental Environmental Impact Statement Il for
Downstream Measures at Harry S. Truman Dam and Reservoir provides great insight to the
reason for the Warsaw levee and the design criteria that creates a levee uniquely different to
traditional levees used for flood control. The US Army Corps of Engineers report was
provided by the City of Warsaw for information used in this section.
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3.4.3 Dam Failure

Hazard Profile

Hazard Description

A dam is defined as a barrier constructed across a waterway for the purpose of storing, manage, or
rerouting 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.

Table 3.20. MoDNR Dam Hazard Classification Definitions

Hazard Class Definition
Class | Most significant threat to public safety.

Class I Moderate threat to public safety.

Class Il Least threatening to public safety.

Source: Missouri Department of Natural Resources, http://dnr.mo.gov/env/wrc/docs/rules_reg_94.pdf

Table 3.21. NID Dam Hazard Classification Definitions

Hazard Class Definition
Low Hazard Minimal chance of dam failure

Significant Heightened chance of dam failure

Hazard

High Hazard Extreme risk of dam failure

Source: National Inventory of Dams

Geographic Location

Dams Located Within the Benton County
Table 3.22. High Hazard Dams in Benton County

- £ o
55, |% 5 s |=8
Dam Name %n:. ; 2 s 50 F River "g,'; = o "qm'; - Dam Owner
°E< E_| £E55 i ] T 3> =
ECi|sF| 928 |m?2® 00o0F |203
w<|aznlT | a0 Z00 |az<=
Harry S. Truman | Yes | 98 |5,202,000{01/31/18 Osage Warsaw | 1 Mi Arny Corps of
ngineers
Jackson Keller Trust| Not G.B. Keller Co.
Lake North required 30 112 |Unknown| Cooney Creek N/A N/A Haas & Wilk
Jackson Keller Trust th 25 54 Unknown| Cooney Creek N/A N/A Jackson Keller
Lake South required
Kyle Lake Dam Regl?itred 30 96 Unknown Indian Creek Lincoln 3 Mi. Don Kyle

3.39


http://dnr.mo.gov/env/wrc/docs/rules_reg_94.pdf

Mirror Lake #2 Not 32 51 Unknown|  South Grand N/A N/A Larry Shyrock
Required
Tatge Lake Dam — Not -
gSection 29 Required| 28 150 |Unknown Osage Warsaw | 1 Mi. H.H. Tatge

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 3.6. High Hazard Dam Locations in Benton County and
Areas Impacted in the Event of Breach.

Source: U.S. Army Corps of Engineers, Missouri Department of Natural Resources

.»Upstream Dams Outside the Benton County

According to the Corps’ of Engineers, there is a private, high-risk dam located outside Benton
County, but it does not present a significant hazard risk to Benton County because it smaller and
does not possess a large inundation area.

Strength/Magnitude/Extent

In a worst-case scenario, dam failure of the Harry S. Truman Dam in Warsaw would be catastrophic.
This dam holds a lot of water, and should it fail, all buildings located below the dam would be flooded
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instantaneously.

Previous Occurrences

BENTON COUNTY HAS NEVER EXPERIENCED A DAM FAILURE THAT WAS NOTED.
Probability of Future Occurrence

Despite no previously recorded dam failure, it is entirely possible that a dam could fail in the future.
The Harry S. Truman Dam is a federally controlled dam and is subject to routine inspection, but
private dams like Kyle Lake Dam are not subject to the same precautionary measures. It is near
impossible to predict the probability of future dam failures for Benton County.

Changing Future Conditions Considerations

With the onset of climate change being ever present, dam safety should remain a priority on the
federally controlled dam, the Harry S. Truman Dam, as well as privatized high-risk dams. If the
Truman Dam were to fail, the consequences would be insurmountable for the town of Warsaw.
Though if a private dam fails, it would be consequential for the dam owner and their lands.

Vulnerability

Vulnerability Overview

Of the six high hazard dams in Benton County, the Truman Dam presents the highest hazardrisk and
vulnerability of failing. Though federally maintained and regulated, it is possible for some defect to
slip through the cracks. Other high-risk dams are not subject to federal regulations and inspection
protocol though they should be maintained and inspected regularly by their private owners.

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

Buildings and critical facilities located near high-hazard dams are at greatest risk for being damaged
from the dam failure. The amount of damage that could be done is insurmountable with the amount of
infrastructure provide ample room for destruction, granted much has changed with the landscape in
Warsaw in the last handful of years.

Impact of Previous and Future Development

In all likelihood, dam failure in Warsaw would cause flooding of areas below the dam, and it would be
cataclysmic on current infrastructure. New infrastructure, while good for the economy, would be
negative for the overall cost affiliated with a dam failure.
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Hazard Summary by Jurisdiction

Benton County — With high-hazard dams scattered throughout Benton County, any one of them can
fail, though none have failed before, this does not mean that none will fail.

Jurisdictions

e Cole Camp — Cole Camp has one dam in its vicinity, but it is considered to be a low-risk dam
for failure, though it should be inspected routinely and retrofitted, as necessary.

¢ Lincoln — Akin to Cole Camp, Lincoln only has one dam that is not in imminent danger of
failure, but should be inspected routinely to ensure there are no shortcomings.

¢ lonia — lonia does not have any dams in its small area, so this should not be an issuefor
them.

e Warsaw — Home to the Harry S. Truman Dam, this dam is routinely inspected by the Army
Corps of Engineers to ensure proper dam safety. If something dire were to happen to this
dam, it would have lasting impacts on the community-at-large.

School Districts

e Cole Camp R-l — The one dam in Cole Camp, should failure occur, it could have indirect
effects on the schools in the district.

¢ Lincoln R-ll — Like Cole Camp, the Lincoln School District should consider the potential, even
though a small one, for dam failure because it may have indirect effects on the district.

o Warsaw R-IX — The city of Warsaw itself faces the direct threat of dam failure, but the schools
face the indirect threat of it. Rather, should a dam fail in Warsaw, it could impact the ability of
students, depending on where they live, to reach the schools, located on the other side of the
dam.

Problem Statement

Despite no record of a dam failure in Benton County, it is still entirely possible that a dam could fail
somewhere in the county. Of particular concern is the Harry S. Truman Dam in Warsaw. Because this
dam is a federally controlled dam, meaning one controlled by the Army Corps of Engineers, it is
subject to an excoriating inspection process and must have an Emergency Action Plan. This dam
protects the city of Warsaw and is considered by the Corps of Engineers as ‘High Risk’. Public
education efforts between the Corps’ and the city of Warsaw should exist to promote dam safety as
well preparing for a worst-case-scenario.
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3.4.4 Earthquakes

Hazard Profile
Hazard Description

Earthquakes are quick sudden movements of tectonic plates beneath the earth’s surface or by other
means that creates tectonic movement and shaking of the ground. Earthquakes have occurred in
Missouri in the past and some experts believe there are severe earthquakes are due to happen
again. The New Madrid Fault is considered to be the most threatening to Benton County. It presents
an enhanced risk of earthquakes, and perhaps major quakes, to the area. The last major NewMadrid
earthquake occurred in three successive years: 1811, 1812, and 1813. Geologists and emergency
management personnel believe another major quake from the New Madrid Zone is due to occur at
any time, so mitigated measures should be heeded now.

Geographic Location

SEMA’s map (Figure 3.5) 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 on Figure 3.5 on page 3.98 of the Missouri State
Hazard Mitigation Plan shows the same regional intensities for 6.7 and 8.6 earthquake, respectively.
Insert arrows or outline the Benton County or use narrative to describe what the following maps
illustrate about the Benton County.
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Figure 3.6.

This map shows the highest projected Modified Mercalli intensities by county from a potential magnitude -
where along the length of the New Madrid seismic zone.
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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.

7.6 earthquake whose epicenter could be any-

Source:

https://sema.dps.mo.gov/docs/EQ Map.pdf
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Figure 3.7.

11
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VIII

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.

| Most buildings suffer damage. Houses

4 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.

XI1 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
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Figure 3.8. United States Seismic Hazard Map
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A

Source: United States Geological Survey at
https://earthquake.usgs.gov/hazards/hazmaps/conterminous/2014/images/HazardMap2014 Ig.jpg

Strength/Magnitude/Extent

There are two ways to measure the strength of an earthquake... 1. The Richter Scale, which
measures the magnitude of an earthquake, and 2. The Modified Mercalli Intensity Scale, which
measures the direct effect of an earthquake on the surface.

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.
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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

Despite no earthquakes occurring in Benton County since 1931, New Madrid still presents a chance
of an earthquake with a magnitude of 5.0 or higher over the next 50 years, but it is a slim chance.
See below.

Probability of Future Occurrence

According to some reports, there is merely a 0.39% chance of a significant earthquake from the New
Madrid Zone occurring in Benton County in the next 50 years. This probability considers a further
history of quakes in Missouri dating back to 1813, the last significant New Madrid earthquake.

Changing Future Conditions Considerations

Based on earthquake history throughout Missouri dating back to the major quakes of the 1810s, it is
expected that the next big one will occur sometime soon. How soon? The answer is not as crystal
clear as this plan would like it to be. Perhaps climate change will play a role in triggering the next
major New Madrid quake, and when it does, it will be a big deal. Remember the 3 successive New
Madrid quakes were stronger and more devastating than anything California has ever faced. So it is
important to remember this going forward as conditions change.

Vulnerability

Vulnerability Overview

¢ According to the last Earthquake Report compiled by the state of Missouri in 2015, the
average premium for earthquake insurance in Benton County increased between 0 and 129%
(see exact number below).

e Additionally, between 16 and 25% of Benton County residents were said to have owned
earthquake insurance.

o However, this was a drop off of between 2 and 15% since the previous earthquake
report.

e Between 2000 and 2014, the cost of earthquake insurance in Benton County rose from $26 a

month to $56 monthly, an increase of 117.3%.

Potential Losses to Existing Development

A severe earthquake, if one ever struck on the New Madrid Fault, would be devastating for Benton
County because much the critical infrastructure in the county is older and not able to withstand a
major earthquake. It is likely that there would be widespread damage throughout the county in the
event of a major New Madrid Earthquake above Magnitude 5.0.
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Impact of Previous and Future Development

Future developments in Benton County will not necessarily increase the risk from a major
earthquake, rather it would add to the total exposure of risk to the area from an earthquake.

Hazard Summary by Jurisdiction

Benton County — All together, Benton County has a risk of an earthquake sometime in the future,
but it is not exactly known when this quake will happen.

Jurisdictions

e Cole Camp — As will be the case with these communities, each of them has a uniform risk of
an earthquake hazard, Cole Camp could face serious damages from a significant New Madrid
earthquake due to its older infrastructure that may not withstand a quake.

e Lincoln - Similar to Cole Camp, Lincoln is likely to experience an earthquake at some point,
and this could have impacts more than just buildings. Because US 65 runs through it, the
roadway could be damaged by a significant quake.

¢ lonia — Though a village of 88 people, lonia’s risk of an earthquake could impact all 88
people, and the infrastructure that exists in lonia. A major quake would result in considerable
losses to lonia and its appurtenances such as the small church in town or grain elevator.

o Warsaw — Of all the communities in Benton County, Warsaw would see some significant
damages from an earthquake, from its buildings to potentially the Harry S. Truman Dam are
among the most at-risk infrastructure.

School Districts
e Cole Camp R-l — A major New Madrid earthquake would be devastating to the Cole Camp
School District, for it would likely cause substantial damages to school district buildings.
e Lincoln R-ll - Comparably for Lincoln, the next major New Madrid earthquake will likely have
tremendous impacts to the school district and its structures
o Warsaw R-IX — Likewise in Warsaw, the school buildings are considered at-risk of an
earthquake, and a significant quake on the New Madrid fault would be ravaging to thedistrict.

Problem Statement

While there has not been a major earthquake to impact Benton County in the last 207 years, this
does not mean the hazard risk for earthquakes is 0. In fact, experts warn that another major
earthquake within the New Madrid Fault Zone will occur sometime, but they do not know exactly
know when. Despite the discrepancies, earthquake risks should be taken into consideration and
heeded as if the next big one could happen tomorrow. Retrofitting existing structures in Benton
County should be given priority to help mitigate the risk of a major earthquake as much as possible.
Running drills and participating in the Statewide Shakeout, a Missouri-wide earthquake drill every
March is one way that Benton County can prepare for the next big quake.
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3.4.5 Drought

Hazard Profile

Hazard Description

Droughts are 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.

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.
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 soil
moisture, streamflow, and ground water andreservoir levels. As a result, these impacts
also are out of phase with impacts in other economic sectors.

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.

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

Benton County is not immune to the effects of a drought. In fact, its location in west central Missouri
makes it a prime target for droughts. Previously, there was only one major drought that impacted
Benton County: in 1976. Despite a track record of only one drought, there is possibility that another
drought may hit Benton County. When it does, it will have a major impact on the agricultural lifestyle
that unincorporated Benton County depends on. Figure 3.8. indicates an example of the potential for
drought within Benton County. Note: Benton County is marked with a black star.

Figure 3.8. U.S. Drought Monitor Map of Missouri on 6 July 2021
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Strength/Magnitude/Extent

Droughts are measured in the United States using the Palmer Index. The Palmer Index determines
nearly exactly the strength, magnitude, and extent of a drought. The range on the index extends
from abnormally dry to exceptional drought. Abnormally dry is typical in Benton County when there
is has been little rain for just a short period of time, like a week. However, the longer Benton County
goes without rain, the meteorological drought intensifies. As the meteorological drought intensifies
up the Palmer Index, then it becomes a cascading disaster. For example, severe droughts are
enough to begin agricultural droughts, and extreme droughts can cause hydrological droughts.
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Exceptional droughts, the worst kind of drought on the Palmer Index, causes meteorological,
hydrological, agricultural, and socioeconomic droughts.

Previous Occurrences

Only one time since 1975 has a drought impacted Benton County, in 1976. Because of this, the only
information available is a FEMA Federal Disaster Declaration, DR-3051-MO. USDA records do not go
far enough back to showcase the strength, magnitude, and extent of this disaster.

Probability of Future Occurrence

Because Benton County’s lone drought occurred 44 years ago, it makes it near impossible to predict
when the next drought will strike. However, due to the onset of climate change and other
environmental issues, it is entirely possible for a drought to strike Benton County again. The issue
remains trying to predict how bad it will be or even when it could strike. According to SEMA, Benton
County is considered to be at a low-medium risk for future droughts.

Changing Future Conditions Considerations

With consideration given to the ever changing climate, droughts in Benton County are a bit of a rarity,
but that is not to say that one will not happen. It’s just a challenge to predict when it will occur.

Vulnerability

Vulnerability Overview

According to data compiled by SEMA, the incorporated communities of Cole Camp, lonia, Lincoln,
and Warsaw face near equal probabilities and vulnerabilities to droughts as the unincorporated side
of Benton County. However, the unincorporated side of the county may suffer more from an
agricultural drought whereas the communities may face hydrological and socioeconomic droughts if
the conditions are prime.

Potential Losses to Existing Development

When the next major drought strikes Benton County, it will have a significant impact on the
agricultural community. In turn, it could also affect the rest of the county’s economy. While the
agricultural aspect of communities like Lincoln or Warsaw, it could be the hydrological aspect that
could impact these communities’ water infrastructure. There are so many possible events that could
occur should a drought impact Benton County. Though with only one event to go off for historical
information, it must reiterate that it is a challenge to forecast the next drought in the county.

Impact of Previous and Future Development

A drought in an extreme situation would take a toll on all facets of the Benton County economy, and
the water supply would drastically be impacted by the impacts of a drought. This would make
firefighting difficult for rural departments during peak wildfire season.

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 mid-century as a result of
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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 currently be described as
experiencing water shortages of some degree.

Hazard Summary by Jurisdiction

There is not much variance between the four incorporated jurisdictions of Benton County, and
droughts would affect cities and rural areas equally but in different degrees. For example, Warsaw
would not see the same effects as a more rural farming community in Benton County. This does not
mean, however, that their vulnerability levels are different.

Benton County — A drought in Benton County, while rare, would have devastating impacts to the
agricultural sector of the county, but it would also impact water supplies and have socioeconomic
impacts on citizens of Benton County.

Jurisdictions
o Cole Camp - A drought in Cole Camp would likely impact the town’s water supply and make
it difficult for the farming community just outside Cole Camp.
o Lincoln — Lincoln’s risk, while low, of a drought would ultimately harm the agricultural aspect
of the community, but also the socioeconomic effects could prove troublesome.
o lonia — For a small town, a drought would prove extremely costly to lonia, for it would cause
major issues for the entire small town.
o Warsaw - Should a drought impact Warsaw, it will have significant socioeconomic problems
that reverberate throughout the community, it could also have lasting impacts on infrastructure.

School Districts
o Cole Camp R-l — When it comes to a drought’s impact on Cole Camp schools, drought
would likely impact the water supply to the schools and the socioeconomic aspects of the
school (students, administration, teachers, etc.)
o Lincoln R-ll - When it comes to a drought’s impact on Lincoln schools, drought would likely
impact the water supply to the schools and the socioeconomic aspects of the school (students,
administration, teachers, etc.)
o Warsaw R-IX — When it comes to a drought’s impact on Warsaw schools, drought would
likelyimpact the water supply to the schools and the socioeconomic aspects of the school
(students, administration, teachers, etc.)

Problem Statement

Ultimately, this risk assessment has sought to showcase the impact of a drought on Benton County,
which is among the hardest weather phenomenon to forecast. Droughts can have severe impacts not
only on agriculture, but water systems are as much of a risk as the agriculture. When the next
drought, it will remain to be seen how severe it will be. This risk assessment took into consideration
the past drought of 1976 but there was not enough information to draw from to get the necessary
information. Water conservation efforts should be implemented during times where droughts are
projected, although hard to forecast, but droughts should be mitigated for as much as any other
hazard.
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3.4.6 Extreme Temperatures

Hazard Profile
Hazard Description

Temperature extremes, both those that are heat related and cold related have an equal probability
to impact Benton County. Heat is likely to impact Benton County in the summertime and cold is
likely in the wintertime. For reference, the heat index, which measures the true feel of the hot
weather and the wind chill, which measures the perceived cold temperatures are provided herein
this plan. The relationship of these factors creates what is known as the apparent temperature.

The Heat Index chart shown in Figure 3.9 uses both of these factors to produce a guide for the
apparent temperature or relative intensity of heat conditions. Figure 3.10 on the other hand displays
the wind chill index.

Both extreme colds and extreme heat can have adverse effects on infrastructure in Benton County. In
extreme colds, pipes have the potential to freeze and stop working correctly. This can lead to major
problems for water systems, and extreme heat can lead to droughts as mentioned in the previous
section. Extreme colds and extreme heat also have impacts on socially vulnerable populations, of
particular caution is given to the elderly.

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.
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Geographic Location
Due to its geographic location, Benton County is not immune from extreme temperatures. In fact,
the temperatures may vary greatly in the summer and the winter months.

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) when 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 115degrees.

Figure 3.9. Heat Index (HI) Chart
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Source: National Weather Service (NWS); https://www.weather.gov/safety/heat-index
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.
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Figure 3.10. Wind Chill Chart
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Previous Occurrences

On record with the National Center for Environmental Information, there have been two instances of
extreme cold in Benton County, once in December 2000 and then again in January 2001. Both these
storms resulted in some damage to county infrastructure, the December 2000 damaged a school
roof. The January 2001 extreme cold did no damage but created havoc for drivers and farmers.

According to the NCEI, there have been no recorded events of extreme heat in Benton County since
1950. Despite this, effects from extreme heat should sought to be mitigated wherever possible.
Surrounding areas have not been as lucky as Benton County when it comes to heat related deaths.
While Benton County has only between 1 and 6 heat deaths, nearby Jackson County has had at
least 93 heat related deaths annually since 1980.
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Figure 3.11. Heat Related Deaths in Missouri 2000 - 2016
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Source: https://health.mo.gov/living/healthcondiseases/hyperthermia/pdf/stat-report.pdf

Probability of Future Occurrence

Fortunately, there has been 0 excessive heat events in Benton County since 1950, so the probability
of a future excessive heat event is rare, but there is still a chance in the future. This chance is hard to
predict based on lack of past events.

Changing Future Conditions Considerations

Despite there being zero excessive heat events in Benton County since 1950, it should be noted
there is potential for one or more in the future. Climate Change is causing temperatures to be higher
than normal, so perhaps Benton County will see its first excessive heat event in the not too distant
future. As the average temperature rises, it is likely that temperatures will be hotter than normal much
more frequently.
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Vulnerability

Vulnerability Overview

Those socially vulnerable populations that are at greatest risk for heat related iliness are the elderly
citizens (65 and over), as well as small children (under 5 years of age). Additionally, prolonged
exposure or work environments that require extensive outdoor work can also enhance risk for
adverse health effects related to extreme heat.

Heat can also affect pets and animals, in particular livestock. Cattle lack an efficient way of cooling
themselves unless they are near water so monitoring their health should be considered when the
forecast calls for extreme heat.

Table 3.23 lists typical symptoms and health impacts due to exposure to extreme heat.

Table 3.23. 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

Historically there has been no crop damage as a result of the extreme heat, however, it would take
just one major heat wave during the summer months in Benton County to change that statistic in the
wrong direction. Hopefully, it never happens but there is always a chance that it may.

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. Currently there are 3 of four incorporated
communities in Benton County that are growing: Warsaw, Cole Camp and Lincoln. lonia has not
seen any growth in the last ten years.

Hazard Summary by Jurisdiction
Benton County — As a complete county, Benton County is likely to exposed to extreme

temperatures, both hot and cold alike, both of which will take a toll on the communities in the county
as well as agriculture within the county.

Jurisdictions

° Cole Camp — For areas with limited access to air conditioning/heat, extreme
temperatures will take a direct toll on the older populations of Cole Camp.

° Lincoln — For areas with limited access to air conditioning/heat, extreme
temperatures will take a direct toll on the older populations of Lincoln.

i lonia — For areas with limited access to air conditioning/heat, extreme
temperatures will take a direct toll on the older populations of lonia.

i Warsaw — For areas with limited access to air conditioning/heat, extreme

temperatureswill take a direct toll on the older populations of Warsaw.
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School Districts

. Cole Camp R-l — The most vulnerable to extreme heat in the schools is the small
children, though all schoolchildren should be considered vulnerable should extreme
temperatures impact the schools in Cole Camp whether hot or cold.

. Lincoln R-ll — The most vulnerable to extreme heat in the schools is the small
children, though all schoolchildren should be considered vulnerable should extreme
temperatures impact the schools in Lincoln whether hot or cold.

° Warsaw R-IX — The most vulnerable to extreme heat in the schools is the small
children, though all schoolchildren should be considered vulnerable should extreme
temperatures impact the schools in Warsaw whether hot or cold.

The most vulnerable populations to the extreme heat are young children (under age 5) and the older
populations (over the age of 65). Other populations, including overweight and those on special
medications are excluded from this information because it not easily accessible. Table 3.30 below
summarizes vulnerable populations in the participating jurisdictions. Note that school and special
districts are not included in the table because students and those working for the special districts are
not customarily in these age groups.

Table 3.24. Benton County Population Under Age 5 and Over Age 65, 2019 Estimated
Census Data

Jurisdiction Population Under 5| Population 65 yrs.
yrs. and over
*Benton County 4.6% 31.2%
Cole Camp 4.9% 26.2%
lonia -0- 15.3%
Lincoln 8.7% 21.7%
Warsaw 7.5% 23.3%

Source: U.S. Census Bureau, (*) includes entire population of each city or county

Problem Statement

Based on the statistics presented in the analysis, Benton County has an increasing population of
individuals over the age of 65, which is considered a vulnerable population for exposure to extreme

temperatures. Given that nearly 1 in 3 individuals of Benton County is over 65, extra precautions should

be instituted wherever possible to protect these individuals using air conditioning or by other means
necessary.

3.4.7 Severe Thunderstorms; Including High Winds, Hail, and Lightning

Hazard Profile

Hazard Description
Thunderstorms

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 60 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
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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, called heat lightning.
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

At the time when the updraft can no longer support the hailstone, it will fall down to the earth. For
example, a V2" 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, and Hail can happen anywhere in Benton County, and usually spawn
from ripe atmospheric conditions. The following two graphics will showcase where Benton County is
and how likely it is to see hail from thunderstorms.

Figure 3.12 shows lightning frequency in the state. Benton County is indicated on both graphics.

Figure 3.12. Location and Frequency of Lightning in Missouri
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Figure 3.13. 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
3.25 below describe typical damage impacts of the various sizes of hail.

Table 3.25. Tornado and Storm Research Organization Hailstorm Intensity Scale

Intensity Diameter Diameter Size Typical Damage Impacts

Category (mm) (inches) Description

Hard Hail 5-9 0.2-0.4 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 2.0-2.4 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 3.0-3.5 Large orange Severe damage to aircraft bodywork
> Soft ball

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
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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. Objects 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
Limitations to the use of NCEI reported lightning events include the fact that only lightning events that

result in fatality, injury and/or property and crop damage are in the NCEI.

The table below (Table 3.32) summarize past crop damages as indicated by crop insurance claims.
The table illustrate the magnitude of the impact on Benton County’s agricultural economy.

Agriculture is big business in areas outside the four main incorporated communities of Warsaw,
Lincoln, lonia, and Cole Camp, accounting for much of the county’s economy so any damages to the
agricultural sector of Benton County would be a major problem for the county.

Of note, there was only one year where insurance payments were doled out, in 2014, there were
insurance payments made out due to hail, no other form of severe weather is mentioned.

Table 3.26. Crop Insurance Claims Paid in Benton County from Hail (2014).

Crop Cause of Loss

Year Crop Name Description Insurance Paid
2014 Corn Excess Moisture No amount given
2014 Soybeans Excess Moisture No amount given
Total Unknown

USDA Risk Management Agency, Insurance Claims, https://www.rma.usda.gov/data/cause

Probability of Future Occurrence

399 Severe Weather Events Since January 2000/21 Years since January 2000

Several severe weather events are expected in Benton County annually.

100% PROBABILITY
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Figure 3.14. Annual Hailstorm Probability (2"’ diameter or larger), 1980-1994

Hail {2 inch or more) Days Per Year (1280-12924)

Source: NSSL, http://www.nssl.noaa.gov/users/brooks/public _html/bighail.gif

Changing Future Conditions Considerations

As climate change continues to persist, severe thunderstorms will be continuing in Benton County. Some
of these storms will produce major hailstones, though it will not happen as frequently in Benton County as
it does in places like Oklahoma or Texas. Some sources that support this include the following:
o 2018 State Plan, see Chapter 3, Section 3.3.1, Changing Future Conditions Considerations, page
3.293
e US Climate Resilience Toolkit; https://toolkit.climate.gov/tools/climate-explorer
¢ National Climate Assessment; https://nca2014.globalchange.gov/

Vulnerability

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. Hailstorms cause damage to
property, crops, and the environment, and can injure and even kill livestock. In the United States,
hail causes more than $1 billion in damage to property and crops each year. Even relatively small
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hail can shred plants to ribbons in a matter of minutes. 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 Benton 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.
http://www.vaisala.com/en/products/thunderstormandlightningdetectionsystems/Pages/NLDN.aspx
and http://www.lightningsafety.noaa.gov/

Potential Losses to Existing Development

Because there have been 399 severe weather events in Benton County since 2000, many of these
storms have not been damaging, but that is not to say that there have not been damaging storms. A
handful of these storms have caused damage to crops, such as the one in 2014 that caused issues
for the corn and soybeans in the county.

Previous and Future Development

Benton County as a whole has seen an uptick in population since the 2010 census, so naturally there
has been some more homes built in the county. Whether or not these homes can tolerate significant
lightning and severe thunderstorms depends largely on the construction of the home. One can hope
that they are adequately built to bear the force of Mother Nature.

Hazard Summary by Jurisdiction

Benton County — Because of the county’s geography, it is subject to a multitude of severe weather
events. In fact, the county sees about 20 per year across the whole county. Severe weather has the
capacity to only cause property damages but also crops are damaged by severe storms.

Jurisdictions

e Cole Camp — Similar to the other three incorporated communities in Benton County, Cole
Camp is susceptible to the effects of severe weather. Crop damage is likely butrare.

¢ Lincoln - Similar to the other three incorporated communities in Benton County, Lincolnis
vulnerable to the effects of severe weather. Crop damage is likely but rare.

¢ lonia — Similar to the other three incorporated communities in Benton County, lonia is subject
to the effects of severe weather. Crop damage is likely but rare.

o Warsaw - Similar to the other three incorporated communities in Benton County, Warsaw is
prone to the effects of severe weather. Crop damage is likely butrare.

School Districts
e Cole Camp R-l - The Cole Camp School District is at risk for severe weather, adequate
planning should protect students, staff, administrators and other school staff from the
elements.
¢ Lincoln R-ll = The Lincoln School District is exposed to the effects severe weather, adequate
planning should protect students, staff, administrators and other school staff from the
elements.

3.63


http://www.vaisala.com/en/products/thunderstormandlightningdetectionsystems/Pages/NLDN.aspx
http://www.lightningsafety.noaa.gov/

e Warsaw R-IX — The Warsaw School District is threatened by severe weather, sufficient
planning should protect students, staff, administrators and other school staff from the
elements.

Problem Statement

According to the NCEI dataset, there have been 399 documented cases of severe weather in Benton
County since 2000, and if this is any indication, the entire county is subject to severe weather on a
regular basis. In some cases, there will be multiple severe weather events throughout Benton County
each year. Proper preparedness (including drills in schools) will ensure proper mitigation strategies
for severe weather. Participating in drills and having a plan for what to do in case of severe weather
will serve the public better than no plans at all. Schools should run drills and exercise their plans
regularly to ensure proper preparedness for severe weather.

3.4.8 Severe Winter Weather
Hazard Profile
Hazard Description

Maijor winter storms 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 %4 mile for at least three hours.

e 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.

e 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

Largely due to its geography, Benton County can experience winter storms that produce freezing
rain, sleet, and in some instances, ice. Ice storms can impact telephone poles and other critical
infrastructure and render them inoperable. This can knock out communication towers until the ice
thaws. Figure 3.15 shows where roughly Benton County is and how much time on average the
county gets of freezing rain annually.
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Figure 3.15. NWS Statewide Average Number of Hours per Year with Freezing Rain

BENTON COUNTY
SEES AN AVERAGE OF

12-15 HOURS OF
FREEZING RAIN

ANNUALLY.

Source: American Meteorological Society. “Freezing Rain Events in the United States.” http://ams.confex.com/ams/pdfpapers/71872.pdf

Figure 1. Average number of hours per year with freezing rain in the United States.

Strength/Magnitude/Extent

Severe winter storms include heavy snowfall, ice, and strong winds which can push the wind chill well
below zero degrees in Benton County. For severe winter weather conditions, the National Weather
Service office in Springfield, Missouri issues some or all of the following products as conditions
warrant in Benton County. NWS Springfield may collaborate with local partners to determine when
an alert should be issued for the county of Benton.

Winter Weather Advisory — Winter weather conditions are expected to cause
significant inconveniences and may be hazardous. If caution is exercised, these
situations should not become life threatening. Often the greatest hazard is to motorists.

Winter Storm Watch — Severe winter conditions, such as heavy snow and/or ice are
possible within the next day or two.

Winter Storm Warning — Severe winter conditions have begun or are about to begin.

Blizzard Warning — Snow and strong winds will combine to produce a blinding snow (near
zero visibility), deep drifts, and life-threatening wind chill.

Ice Storm Warning — Dangerous accumulations of ice are expected with generally over one
quarter inch of ice on exposed surfaces. Travel is impacted, and widespread downed trees
and power lines often result.

Wind Chill Advisory — Combination of low temperatures and strong winds will result in
wind chill readings of -20 degrees F or lower.

Wind Chill Warning — Wind chill temperatures of -35 degrees F or lower are expected. This
is a life-threatening situation.

Snow Squall Warning — A combination of squall lines and snowstorms, a newer warning
issued by NWS offices but is possible if conditions merit it.

Previous Occurrences

According to the NCEI, this is the event narrative from the 2007 ice storm that resulted in $300,000 in

damages, the most significant storm since 1997:

Three inches of sleet pack caused several barns and businesses to collapse.
Damage amounts were estimated at $300,000.

3.65


http://ams.confex.com/ams/pdfpapers/71872.pdf

This is not the only severe winter weather event to impact Benton County since 1997, but it is the
most significant.

Table 3.34. NCEI Benton County Winter Weather Events Summary, 1997—2021
Type of Event Inclusive Dates Magnitude # of Injuries g;:’nr;zrg Crop Damages
Heavy Snow 01/08/1997 N/A 0 $5,000 0
Winter Storm 12/20/1998 N/A 0 0 0
Winter Storm 01/01/1999 N/A 0 0 0
Extreme Cold Wind 12/12/2000 N/A 0 0 0
Chill/Heavy Snow
Extreme Cold/Wind 01/01/2001 N/A 0 0 0
Chill
Ice Storm 01/28/2001 N/A 0 0 0
Ice Storm 02/21/2001 N/A 0 0 0
Ice Storm 01/30/2002 N/A 0 $25,000 0
Winter Storm 03/02/2002 N/A 0 0 0
Winter Storm 01/02/2003 N/A 0 0 0
Winter Storm 02/23/2003 N/A 0 0 0
Winter Storm 03/05/2003 N/A 0 0 0
Heavy Snow 12/10/2003 N/A 0 0 0
Ice Storm 01/25/2004 N/A 0 0 0
Winter Storm 11/24/2004 N/A 0 0 0
Winter Storm 11/30/2006 N/A 0 0 0
Ice Storm 01/12/2007 N/A 0 $300,000 0
Winter Storm 01/20/2007 N/A 0 0 0
Ice Storm 12/09/2007 N/A 0 $20,000 0
Ice Storm 02/21/2008 N/A 0 0 0
Winter Storm 01/26/2009 N/A 0 0 0
Winter Storm 02/28/2009 N/A 0 0 0
Winter Storm 12/25/2009 N/A 0 0 0
Winter Storm 03/20/2010 N/A 0 0 0
Blizzard 02/01/2011 N/A 0 0 0
Winter Storm 02/21/2013 N/A 0 0 0
Winter Storm 02/25/2013 N/A 0 0 0
Winter Storm 03/24/2013 N/A 0 0 0
Winter Storm 12/20/2013 N/A 0 0 0
Winter Storm 01/11/2019 N/A 0 0 0
Ice Storm 02/06/2019 N/A 0 0 0
Winter Weather 02/15/2019 N/A 0 0 0
Winter Weather 12/16/2019 N/A 0 0 0
Winter Weather 01/11/2020 N/A 0 0 0
0 0 0

Heavi Snow 02/05/2020 N/A

Source: NCEI Accessed 13 October 2020
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Probability of Future Occurrence

37 Recorded severe winter weather events since January 2000

21 years since January 2000

100% PROBABILITY

Changing Future Conditions Considerations

Due to Climate Change, it is likely that an increase in severe winter weather will accompany this
trending change. Just as La Nifia events are becoming a more regular occurrence, this will in turn
create wintrier conditions for Benton County. Because of these changes, Benton County can expect
more severe winter weather, coming in the form of ice, slush, or heavy snow. Preparing for these
events shall, at least in turn, mitigate against threats that loom from climate change.

Vulnerability
Vulnerability Overview

According to SEMA, based on Benton County’s location, Benton County is more likely to experience
significant winter weather, and this may result in an increased level of preparedness. This should be
noteworthy based on the history of winter storms that have impacted Benton County in the past. If the
ice storm in January 2007 was any indication, Benton County is vulnerable to ice storms and other
winter weather.

Potential Losses to Existing Development

If previous severe winter weather was any indication of what’s to come for Benton County, the most
significant hazard will be ice. Ice Storms in Benton County have caused the most damage of any
severe winter weather event since 1997.

Previous and Future Development

Current development in Benton County should already be prepared for severe winter weather, but
new development may or may not be prepared for severe winter weather. It depends largely on
location and how easily accessible services like snow removal can respond to specific areas. There
are priorities when it comes to snow removal, so some neighborhoods may see it sooner than others.
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Hazard Summary by Jurisdiction

Benton County — As a collective whole; the county is considered to be an at-risk county for severe
winter storms, since 1997, there have been a total of 37 severe winter weather events in Benton
County, causing a total of $350,000 in damages, which for a small rural county is extremely costly.
Benton County will face more severe winter weather going forward.

Jurisdictions

° Cole Camp — Much like the other communities in Benton County, Cole Camp is at
risk for severe winter weather, and it would likely wreak havoc on this small
community.

. Lincoln — Much like the other communities in Benton County, Lincoln is at risk for
severe winter weather, and it would likely wreak havoc on this small community.

o lonia — Much like the other communities in Benton County, lonia is at risk for severe
winter weather, and it would likely wreak havoc on this small community.

. Warsaw — Much like the other communities in Benton County, Warsaw is at risk for

severe winter weather, and it would likely wreak havoc on this small community.

School Districts

o Cole Camp R-l — Severe winter weather would likely close schools in the Cole Camp
School District and they would remain closed until students can safely return to class.

. Lincoln R-ll — Severe winter weather would likely close schools in the Lincoln School
District and they would remain closed until students can safely return to class.

. Warsaw R-IX — Severe winter weather would likely close schools in the Warsaw
School District and they would remain closed until students can safely return to
class.

Problem Statement

Winter storms have the potential to wreak havoc in Benton County, disrupting normal life during the
winter months. They may impact some crops if they are not adequately protected. Severe winter
weather will likely bring normal life to a standstill and prevent schools from opening. Pretreatment
can assist in getting the main roads cleared, such as Routes 7 & 52 and US 65, but then other routes
will have to be cleared following the high priority routes.
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3.4.9 Tornado

Hazard Profile

Hazard Description

Essentially, tornadoes are a vortex storm with two components of winds. The first is the rotational
winds that can measure up to 500 miles per hour, and the second is an uplifting current of great
strength. The dynamic strength of both these currents can cause vacuums that can overpressure
structures from the inside.

Although tornadoes have been documented in all 50 states, most of them occur in the central United
States in an area known by storm chasers and meteorologists alike as ‘Tornado Alley’ The unique
geography of the central United States allows for the development of thunderstorms that spawn
tornadoes. The jet stream, which is a high-velocity stream of air, determines which area of the central
United States will be prone to tornado development. The jet stream normally separates the cold air of
the north from the warm air of the south. During the winter, the jet stream flows west to east from
Texas to the Carolina coast. As the sun “moves” north, so does the jet stream, which at summer
solstice flows from Canada across Lake Superior to Maine. During its move northward in the spring
and its recession south during the fall, the jet stream crosses Missouri, causing the sizable
thunderstorms that breed tornadoes.

Tornadoes spawn from the largest thunderstorms. The associated cumulonimbus clouds can reach
heights of up to 55,000 feet above ground level and are commonly formed when Gulf air is warmed
by solar heating. The moist, warm air is overridden by the dry cool air provided by the jet stream. This
cold air presses down on the warm air, preventing it from rising, but only temporarily. Soon, the warm
air forces its way through the cool air and the cool air moves downward past the rising warm air. This
air movement, along with the deflection of the earth’s surface, can cause the air masses to start
rotating. This rotational movement around the location of the breakthrough forms a vortex, or funnel.
If the newly created funnel stays in the sky, it is referred to as a funnel cloud. However, if it touches
the ground, the funnel officially becomes a tornado.

Geographic Location

Tornadoes can strike anywhere in Benton County at any time, so it is imperative to be prepared and
mitigate against the direct impacts of tornadoes. Knowing your location, your proximity to a tornado
warning siren, places to take shelter, and planning are all excellent methods for mitigating your risk
against tornadic events.

Strength/Magnitude/Extent

Of all natural hazards, tornadoes are widely considered by experts in meteorology to be the
deadliest and devastating disasters. They can produce hailstorms, heavy rains, and swaths of
damage to an area. In the aftermath of the Joplin tornado of 2011, the National Weather Service
adopted impact based warning phenomenon to better enhance protective actions for tornado based
events. This has led to better understanding and preparedness for tornadoes, though they can still
be deadly. Example includes Moore, Oklahoma in 2013, which was an EF5 similar to Joplin in
almost every way imaginable. The following section will explain the Enhanced Fujita Scale and
severity of tornadoes based on ranks assigned by the National Weather Service.

Tornado magnitude is classified according to the EF- Scale (or the Enhanced Fuijita Scale, based on
the original Fujita Scale developed by Dr. Theodore Fuijita, a renowned severe storm researcher).
The EF-Scale (see Table 3.36) attempts to rank tornadoes according to wind speed based on the
damage caused. This update to the original F Scale was implemented in the U.S. on February 1,
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2007.

Table 3.26. Enhanced F Scale for Tornado Damage

FUJITA SCALE DERIVED EF SCALE OPERATIONAL EF SCALE

F Fastest Y4-mile 3 Second Gust EF 3 Second Gust EF 3 Second Gust
Number (mph) (mph) Number (mph) Number (mph)

0 40-72 45-78 0 65-85 0 65-85

1 73-112 79-117 1 86-109 1 86-110

2 113-157 118-161 2 110-137 2 111-135

3 158-207 162-209 3 138-167 3 136-165

4 208-260 210-261 4 168-199 4 166-200

5 261-318 262-317 5 200-234 5 Over 200

Source: The National Weather Service, www.spc.noaa.gov/fag/tornado/ef-scale.html
The wind speeds for the EF scale and damage descriptions are based on information on the
NOAA Storm Prediction Center as listed in Table 3.37. The damage descriptions are summaries.
For the actual EF scale it is necessary to look up the damage indicator (type of structure damaged)
and refer to the degrees of damage associated with that indicator. Information on the Enhanced

Fujita Scale’s damage indicators and degrees or damage is located online at
www.spc.noaa.qov/efscale/ef-scale.html

Table 3.27. Enhanced Fujita Scale with Potential Damage

Enhanced Fujita Scale

Scale Wm(?niﬁ;a =t FrEg:Ja;:;/:y Potential Damage
Light. Peels surface off some roofs; some damage to gutters or
65-85 53.5% siding; branches broken off trees; shallow-rooted trees pushed

EFO over. Confirmed tornadoes with no reported damage (i.e. those that
remain in open fields) are always rated EFO0).

Moderate. Roofs severely stripped; mobile homes overturned or
86-110 31.6% severely damaged; loss of exterior doors; windows and other

EF1 glass broken.

Considerable. Roofs torn off well-constructed houses; foundations
111-135 10.7% of frame homes shifted; mobile homes complete destroyed; large
EF2 ’ trees snapped or uprooted; light object missiles generated; cars
lifted off ground.

Severe. Entire stores of well-constructed houses destroyed; severe
136-165 3.4% damage to large buildings such as shopping malls; trains

EF3 ’ overturned; trees debarked; heavy cars lifted off the ground and
thrown; structures with weak foundations blown away some

Devastating. Well-constructed houses and whole frame houses

EF4 166-200 0.7% completely levelled; cars thrown, and small missiles generated.
Explosive. Strong frame houses levelled off foundations and swept
away; automobile-sized missiles fly through the air in excess of 300
>200 <0.1% ft.; steel reinforced concrete structure severely damaged; high rise
EF5 buildings have significant structural deformation; incredible

phenomena will occur.

Source: NOAA Storm Prediction Center, http://www.spc.noaa.gov/efscale/ef-scale.html

Enhanced weather forecasting has provided the ability to predict severe weather likely to produce
tornadoes days in advance. Tornado watches can be delivered to those in the path of these storms
several hours in advance. Lead time for actual tornado warnings is about 30 minutes. Tornadoes
have been known to change paths very rapidly, thus limiting the time in which to take shelter.
Tornadoes may not be visible on the ground if they occur after sundown or due to blowing dust or
driving rain and hail.
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Previous Occurrences

While the NCEI data is a great source of information on tornadoes, it is not without limitations.
The NCEI data may not be truly accurate, or it only displays a small portion of the storm, that is

if it originated anywhere besides Benton County. Overall it is quite reliable for summaries of

incidents, and has gotten better since the Enhanced Fujita Scale became the main method of
determining the strength of a tornado.

Table 3.28. Recorded Tornadoes in Benton County, 1994 — Present
Beginning Ending Length Width F/EF : Property Crop
Rate Location Location | (miles) (yards) Rating = I Damage | Damages

1994-04-15 |4 Miles W of |Warsaw

\Warsaw 7 100 F1 0 0 $500,000 0
1995-05-17 1 M|. E of Fristoe 05 50 FO 0 0 0 0

Fristoe
1995-06-08 |Warsaw \Warsaw 1 50 FO 0 0 0 0
1999-05-04 |Cole Camp Cole Camp 0.1 50 FO 0 0 $5,000 0
2003-05-06 [2 Miles S of |2 Miles S 0.2 25 FO 0 0 0 0

\Warsaw of Warsaw
2003-05-06 [Bentonville Bentonville 0.2 25 FO 0 0 0 0
2006-03-12 [5 Miles W of |1 Mi. NW

Brandon of Brandon 4 100 F1 0 0 $100,000 0
2006-03-12 [2 Mi. W of Cole|1 Mi. N of 3 20 FO 0 0 $50,000 0

Camp Cole Camp
2008-01-07 [3 Mi. SE of 3 Mi. SE of

Lincoln Lincoln 0.17 25 EFO 0 0 $20,000 0
2015-07-01 |3 Mi. ESE of |1 Mi. WSW

Racket of Warsaw 3.25 600 EF1 0 0 $500,000 0

Source: National Centers for Environmental Information, http://www.NCEI.noaa.gov/stormevents/
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Figure 3.16. Benton County Map of Historic Tornado Events

Source: Missouri Tornado History Project, http://www.tornadohistoryproject.com/tornado/Missouri
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Probability of Future Occurrence

10 Recorded Tornadoes Since January 1993

28 Years since January 1993
36% Probability of a Tornado in Benton County Annually.

Changing Future Conditions Considerations

With the current status and ever changing status of the climate, there is plenty of reason to suspect
that Benton County will see more tornadic events in the coming years. What is not known is the
strength these tornadoes could possess. However, despite fairly good odds of a tornado occurring in
any given year, there many years with many smaller, like EFO or EF1 tornadoes in Benton County,
other years might see one major tornado for the entire calendar year.

Vulnerability

Vulnerability Overview

Due to the geography of Benton County, it lies within an area known as Tornado Alley, see Figure 3.17
But what this means is that tornadoes can happen more often in Benton County than inplaces like
Chicago for example. Recent research in tornadoes suggests that Tornado Alley may be shifting further
east from its current location, which does not take Benton County out of the line of fire, it keeps it within
Tornado Alley.

Figure 3.17. Tornado Alley in the U.S.
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Potential Losses to Existing Development

Based on Benton County’s history of tornadoes, when the storm exceeds the F1, nowadays EF1, rating, it
is reasonable to assume there will be some significant damage to existing structures.

Building codes may require that all new structures be fitted to withstand damages up to EF2 strength,
though check with the local fire departments, or building inspection offices or the Missouri State Fire
Marshal’s office for the most up-to-date code compliance.

Previous and Future Development

Schools, mobile home parks, and other non-sturdy structures present the greatest risk for tornado
damage, this is not to say that other structures are not, these three usually see the largest damages.
Future developments in Benton County suggest that if buildings are not built to withstand extreme
weather that there will be major damages.

Hazar mm risdiction

Benton County — Although Benton County has only seen 10 tornadoes since 1993, it is considered
at-risk for future tornadoes. Many of these storms have passed through rural areas of the county.

Jurisdictions

e Cole Camp - As one of two communities to take a near direct hit from a tornado, Cole Camp
is vulnerable to the impact of a tornado.

¢ Lincoln — Despite no direct impacts from any tornadoes since 1993, this community is still
considered at-risk for tornadoes.

¢ lonia — Tornadoes have never impacted lonia directly, but they are still at-risk fortornadoes.

e Warsaw — Warsaw has seen a handful of tornadoes historically, so it is quite at-risk for any
future tornadic storms.

School Districts
e Cole Camp R-l — Similar to the other two school districts in the county, Cole Camp schools
are considered at-risk for tornadoes, and should work to, if not already, prepare forthem.
¢ Lincoln R-ll - Similar to the other two school districts in the county, Lincoln schools are
considered at-risk for tornadoes, and should work to, if not already, prepare forthem.
o Warsaw R-IX — Similar to the other two school districts in the county, Warsaw schools are
considered at-risk for tornadoes, and should work to, if not already, prepare for them.

Problem Statement

Benton County should be adequately prepared to deal with tornadoes in the densely populated
communities of Warsaw, Cole Camp, and Lincoln. lonia might require additional mitigation planning
and pre-planning strategies before they are satisfactorily prepared for tornadoes due to its small size
and population of only 88. Participation in tornado drills is one way, there are multiple, to being
adequately prepared for tornadoes. Education of the public and schools may also provide some
mitigative efforts. If schools or other businesses in Benton County would like to obtain safe-rooms,
their best bet is to submit the necessary paperwork (notice of interest and others) so that this plan
can assist in getting a safe room.
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3.4.10 Wildfire
Hazard Profile
Hazard Description

The fire incident types for wildfires include: 1) natural vegetation fire, 2) outside rubbish fire, 3)
special outside fire, and 4) cultivated vegetation, crop fire.

The Forestry Division of the Missouri Department of Conservation (MDC) is responsible for protecting
privately owned and state-owned forests and grasslands from wildfires. To accomplish this task,
eight forestry regions have been established in Missouri for fire suppression. The Forestry Division
works closely with volunteer fire departments and federal partners to assist with fire suppression
activities. Currently, more than 900 rural fire departments in Missouri have mutual aid agreements
with the Forestry Division to obtain assistance in wildfire protection if needed.

Geographic Location

Within the WUI, there are two specific areas identified: 1) Interface and 2) Intermix. The interface
areas are those areas that abut wildland vegetation and the Intermix areas are those areas that
intermingle with wildland areas. See Figure 3.18 for more information.

Figure 3.18. WUI Overview of Wildfire Potential in Missouri
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Strength/Magnitude/Extent

Wildfires damage the environment, killing some plants and occasionally animals. Firefighters have
been injured or killed, and structures can be damaged or destroyed. The loss of plants can heighten
the risk of soil erosion and landslides. Although Missouri wildfires are not the size and intensity of
those in the Western United States, they could impact recreation and tourism in and near the fires.

Wildland fires in Missouri have been mostly a result of human activity rather than lightning or some
other natural event. Wildfires in Missouri are usually surface fires, burning the dead leaves on the
ground or dried grasses. They do sometimes “torch” or “crown” out in certain dense evergreen
stands like eastern red cedar and shortleaf pine. However, Missouri does not have the extensive
stands of evergreens found in the western US that fuel the large fire storms seen on television news
stories.

While very unusual, crown fires can and do occur in Missouri native hardwood forests during
prolonged periods of drought combined with extreme heat, low relative humidity, and high wind.
Tornadoes, high winds, wet snow and ice storms in recent years have placed a large amount of
woody material on the forest floor that causes wildfires to burn hotter and longer. These conditions
also make it more difficult for fire fighters suppress fires safely.

Often wildfires in Missouri go unnoticed by the general public because the sensational fire behavior
that captures the attention of television viewers is rare in the state. Yet, from the standpoint of
destroying homes and other property, Missouri wildfires can be quite destructive.

Of the many, many, fires faced in Benton County since 2010, the most destructive ones have
consumed 400 acres. Fortunately, there have been no fires larger than this.

Previous Occurrences

Since 2010, there have been 960 documented cases of wildland fires in Benton County.
There is no evidence that any of these fires impacted any of the three major school districts or their
infrastructure.

Probability of Future Occurrence

960 Fires since January 2010/11 Years since January 2010
100% PROBABILITY

Changing Future Conditions Considerations
Unfortunately, with the ever changing climate, wildfires are becoming more common, but of note,
most wildfires in Benton County are human caused, unlike California and the West that sees them

caused by natural forces. However, because of this, wildfires in Benton County have the potential to
become very destructive.

Vulnerability
Vulnerability Overview

According to SEMA, Benton County’s vulnerability to wildfires is rather high, the total value of
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structures in Benton County amounts to nearly $1.5 Billion in total exposure. Therefore, based on this
staggering statistic, vulnerability to wildfires in Benton County is immense, and a major wildfire would
be devastating to Benton County.

Potential Losses to Existing Development

Current development in Benton County is at an enhanced risk for wildfires, and while none of them
have been significant like wildfires seen in places like California, but the $1.5 billion dollars’ worth of
total exposure signifies that a major wildfire could drastically impact current developments in Benton

County.

Impact of Previous and Future Development

As it stands now, some current development in WUI hazard areas, and efforts should be made to prevent
building in areas with heightened fire danger, for these buildings, while good for the economy add to the total
exposure for the county when it comes to wildfire danger.

Hazard Summary by Jurisdiction

Benton County — Benton County, within the last 11 years, has seen nearly 1,000 wildland fires within the

county, as such, it is reasonable to assume to that the county will see more wildland fires in the future. Some
fires are intentionally set, some are meteorologically caused, and others are freak accidents go awry. In any
case, wildfires will continue in Benton County going forward.

Jurisdictions

Cole Camp — Cole Camp has seen its fair share of wildland fires in the last 11 years, and it
is expected that these will continually occur. While some fires are good for the ecological
aspect of Cole Camp, not all wildland fires produce positive longstanding benefits.

Lincoln — Based on Lincoln’s location, surrounded by prairies, it makes for a hotspot for
wildfires. Because of this, the community is at risk for them and caution should be exercised
during prime fire season.

lonia — lonia, on record, has not seen any major wildland fires, but this is not to say that they
will not see any. In fact, they are just as vulnerable as neighboring communities as
unincorporated Benton County.

Warsaw — Wildfires near Warsaw take a toll on the wildlands, while Warsaw is not typically
considered a hotbed for wildfires, there still exists some potential that one could occur near
Warsaw.

School Districts

Cole Camp R-l — Wildfires are likely to impact Cole Camp schools, but it would impact it in
terms of potential loss to outdoor equipment rather the actual school buildings.

Lincoln R-ll — Wildfires are likely to impact Lincoln schools, but it would impact it in terms of
potential loss to outdoor equipment rather the actual school buildings.

Warsaw R-IX — Wildfires are likely to impact Warsaw schools, but it would impact it in terms
of potential loss to outdoor equipment rather the actual school buildings.
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Problem Statement

Benton County is a county with an extensive history of wildland fires, seeing as they’ve had almost
1,000 since 2010. Prescribing best practices for avoiding wildland fires should be sought be fire
departments in Benton County to ensure safe burns and not burning during burn bans and red flag
warning conditions. Sometimes equipment or technology malfunctions and starts fires and those are
harder to mitigate because there is truly little warning before it happens. Other means of mitigation
can include controlled burns by agencies like the MDC so as to ensure proper vegetation and plant
growth long-term. When red flag warnings are issued by NWS Springfield, burn bans should be
automatically in place. As Smokey the Bear says...

EMBER/

only

PREVENT
FOREST
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3.4.11 Pandemic
Hazard Profile
Hazard Description

According to the Centers for Disease Control and Prevention (CDC), a pandemic is classified as a
global outbreak of a disease. Normally, this stems from a viral outbreak of a given disease, one that
has high infectivity rates and sometimes high morbidity rates. New outbreaks contain little to no
immunity; therefore, the virus spreads globally.

Geographic Location

All of Benton County is susceptible to a pandemic outbreak due to its characteristic of being able to
spread globally to all sectors of the world.

Strength/Magnitude/Extent

Risk of pandemics is independent of many factors, including severity of the disease causing agent,
the spread probability and how soon the agent can be contained by medical experts at the highest
level. Vaccines are developed in response to pandemics, but they are time-consuming to develop,
test, and deploy. While the vaccine is being developed by high ranking scientists and medical
personnel, non-pharmaceutical intervention strategies may be employed to combat the disease.
These are essential to slowing spread of the agent and can be essential in mitigating its impacts.

Previous Occurrences

Benton County, like the rest the global community, is currently experiencing a pandemic situation.
COVID-19, the short name given to a novel coronavirus, is currently causing the current pandemic.
COVID-19’s infectivity rate is remarkably high, and its lethality rate is high, though not everyone who
contracts the virus dies from the virus. It was declared a Pandemic by the World Health Organization
(WHO) on March 11", 2020. Many of the viral outbreaks in recent (<100 years) have been the result
of influenza related bugs. Since 1900, there have been four instances of this type of pandemic,
including the Spanish Flu outbreak in 1918 and 1919. Most all have been respiratory diseases that
progress in a specific way, outlined further in the “Pandemic Intervals Framework”, a product of the
CDC. Usually, a pandemic begins with the investigation phase, followed by recognition, initiation, and
acceleration. Currently, COVID-19 is in the acceleration phase, but signs suggest that it may be
nearing a deceleration phase in 2021, though it is unclear of whether that will occur or not as a pair of
vaccines are rolling out at the end of 2020. Countries around the world may be in different phases,
and even different parts of the same country may not match the rest of the country itself. Same rule
of logic applies to counties in the United States. Benton County’s status will be presentedshortly.

Throughout history, dating back to the mid-2" century AD, there have been numerous pandemics,
some in Europe, some in the Americas, and some all over the world. Figure 3.19 further illustrates
this point, showcasing pandemics back as far as 165 AD. *Note: this graphic is dated in November
2020, so it does not reflect the current status of COVID-19.
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Figure 3.19. History of Pandemics 165 AD - Present Day
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Probability of Future Occurrence
Pandemics will be a threat to Benton County long into the future, as they are also a concern globally.
Changing Future Conditions Considerations

Climate change, to the surprise of many, has an impact on future disease outbreaks. This stems from
the loss of habitats of many animals, who can be the instigator of pandemic outbreaks and who can
transmit a disease to humans. Flooding, discussed earlier in this risk assessment, can also cause
many pollutants and carry pathogens that may seep into homes and businesses. Some pathogenic
agents also spread in hotter weather.

Vulnerability

Vulnerability Overview

According to the CDC, each sector of the population is vulnerable to the effects of a pandemic.
Seeing as much of Benton County is in the older population (>65 years), an outbreak similar to what
is being experienced with COVID-19, would have major ramifications for the economy and the
communities in the county. The CDC has found that the Social Vulnerability Score for Benton County
is 0.50, which amounts to a LOw to MODERATE vulnerability for the entire population.

Potential Losses to Existing Development

During disease outbreaks, like COVID-19, people have been required to adjust their daily routines,
schools have done hybrid (in-person and online) learning off and on, and restaurants/bars have not
been allowed indoor dining to prevent the pandemic from spreading. However, some have not
complied with this, continuing indoor dining or taking actions to stop the spread of COVID-19. The
losses have hit some well-known areas harder than others, meaning that recovery will be harder for
those who have been forced into uncharted territory.

Impact of Previous and Future Development

Pandemics disrupt normal life in some capacity, and if urbanization is going to continue at a high rate,
then it is likely diseases will come with that. Macro trends in society may not be as prevalent in rural
communities, like Benton County, but it is trickle-down effect from the larger metropolitan areas like
Springfield or Kansas City.

Hazard Summary by Jurisdiction

Benton County is a rural county, so it would make sense for there to be adequate protective
measures to protect against community spread. Larger areas do not have this advantage; however,
pandemics are global so no one community in the county has pure immunity to a pandemic.

Problem Statement

The best course of action for keeping transmission of a disease outbreak, residents of Benton County
should follow best practices during a pandemic, refusal to comply only exacerbates the situation
further. By following these actions, the county can be safer, and the pandemic will be resolved faster.
Providing information to the public is also important, and improvising if needed.
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4 MITIGATION STRATEGY

4 IMITIGATION STRATEGY ...uiiiiitieuuiiiiiiiirituessiiiiiiireassssiistrressssssiisstreessssssissttteasssssissttteeassssssssssteeassssssssssssenns 4.1
4.1 GOGIS ..ottt et ettt a ettt n e n et 4.1
4.2 Identification and Analysis Of MtiGQtioN ACLIONS ..........cc..eeeeecueeeeeiieeeeeeeeeceeeeesee e e ettt e seteaeestaaeeserseaesansees 4.2
4.3 Implementation Of MItiGQTION ACHIONS...............uuueeeeeeeeeeeeeeee e e ee ettt e e e e e e sttt aaaeeessssssesaaeesesssssenaaaseeassnsses 4.4

44 CFR Requirement §201.6(c)(3): The plan shall include a mitigation strategy that provides the
jurisdiction’s blueprint for reducing the potential losses identified in the risk assessment, based
on existing authorities, policies, programs and resources, and its ability to expand on and
improve these existing tools.

This section presents the mitigation strategy updated by the Mitigation Planning Committee
(MPC) based on the [updated] risk assessment. The mitigation strategy was developed through a
collaborative group process. The process included review of [updated] general goal statements
to guide the jurisdictions in lessening disaster impacts as well as specific mitigation actions to
directly reduce vulnerability to hazards and losses. The following definitions are taken from
FEMA'’s Local Hazard Mitigation Review Guide (October 1, 2012).

¢ Mitigation Goals are general guidelines that explain what you want to achieve. Goals are
long-term policy statements and global visions that support the mitigation strategy. The
goals address the risk of hazards identified in the plan.

e Mitigation Actions are specific actions, projects, activities, or processes taken to reduce

or eliminate long-term risk to people and property from hazards and their impacts.
Implementing mitigation actions helps achieve the plan’s mission and goals.

4.1 Goals

44 CFR Requirement §201.6(c)(3)(i): [The hazard mitigation strategy shall include a] description of
mitigation goals to reduce or avoid long-term vulnerabilities to the identified hazards.

This planning effort is an update to Benton County’s existing hazard mitigation plan approved by
FEMA on 7 October 2016. Therefore, the goals from the 2016 Benton County Hazard Mitigation
Plan were reviewed to see if they were still valid, feasible, practical, and applicable to the defined
hazard impacts. The MPC conducted a discussion session during their second meeting to review
and update the plan goals. To ensure that the goals developed for this update were
comprehensive and supported State goals, the 2018 State Hazard Mitigation Plan goals were
reviewed. The MPC also reviewed the goals from current surrounding county plans.
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4.2 Identification and Analysis of Mitigation Actions

44 CFR Requirement §201.6(c)(3)(ii): The mitigation strategy shall include a section that identifies
and analyzes a comprehensive range of specific mitigation actions and projects being considered
to reduce the effects of each hazard, with particular emphasis on new and existing buildings and
infrastructure.

The 2016 plan update at first outlined 6 goals, several objectives, and many more action
steps... those goals are as follows:

1.

6.

Reduce risks and vulnerabilities of people in hazard prone areas.

Reduce the potential impact of natural disasters on new and existing properties and
infrastructure and the local economy.

Promote education, outreach, research and development programs to improve the
knowledge and awareness among citizens and industry about the hazards they face,
their vulnerability to identified hazards and hazard mitigation alternatives that can
reduce their vulnerabilities

Strengthen communication and coordinate participation between public agencies,
citizens, nonprofit organizations, business and industry to create a widespread
interest in mitigation.

Establish priorities for reducing risks to the people and their property with emphasis
on long-term and maximum benefits to the public rather than short term benefits of
special interest.

Secure resources for investment in hazard mitigation.

However, for the 2021 update, consensus among community members, the MPC, and
other key stakeholders was to reduce the amount of goals to 4. Those new goals are as
follows:

Protect the lives and livelihood of all citizens.

Mitigate the effects of future natural hazards in the community.

Reinforce communication and awareness to coordinate participation between public

agencies, citizens, nonprofit organizations, business and industry.

Update written policies and procedures for preparedness and mitigation responses to

natural disasters.

During the countywide MPC meeting, the results of the risk assessment update were provided to
the MPC members for review and the key issues were identified for specific hazards. Changes in
risk since adoption of the previously approved plan were discussed. Actions from the previous plan
included completed actions, on-going actions, and actions upon which progress had not been
made. The MPC discussed SEMA’s identified funding priorities and the types of mitigation actions
generally recognized by FEMA.

The MPC included problem statements in the plan update at the end of each hazard profile. The
problem statements summarize the risk to the planning area presented by each hazard and
include possible methods to reduce that risk. Use of the problem statements allowed the MPC to
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recognize new and innovative strategies for mitigate risks in the planning area.

The focus of the countywide meeting was update of the mitigation strategy. For a comprehensive
range of mitigation actions to consider’®, the MPC reviewed the following information during the
countywide meeting:

o Alist of actions proposed in the previous mitigation plan, the current State Plan, and
approved plans in surrounding counties,
e Key issues from the risk assessments, including the problem statements concluding each
hazard profile and vulnerability analysis,
o State priorities established for HMA grants, and
o Public input during meetings, responses to data collection questionnaires, and other
efforts to involve the public in the plan development process.
For the countywide meeting, individual jurisdictions, including school and special districts,
developed final mitigation strategy for submission to the MPC. They were encouraged to review the
details of the risk assessment vulnerability analysis specific to their jurisdiction. They were also
provided alink to the FEMA’s publication, Mitigation Ideas: A Resource for Reducing Risk to
Natural Hazards (January 2013). This document was developed by FEMA as a resource for
identification of a range of potential mitigation actions for reducing risk to natural hazards and
disasters.

The MPC reviewed the actions from the previously approved plan for progress made since the
plan had been adopted, using worksheets included in Appendix C of this plan. Prior to the
countywide meeting, the list of actions for each jurisdiction was hand delivered to that
jurisdiction’s MPC representative along with the worksheets. Each jurisdiction was instructed to
provide information regarding the “Action Status” with one of the following status choices:

o Completed, with a description of the progress;

e Ongoing, with a description of the progress made to date; or

e Not Yet Started, with a discussion of the reasons for lack of progress.

Additionally, the future inclusion of each mitigation action in the plan update was identified as
either keep, delete, or modify. Based on the status updates, there was 1 (Benton County as a
whole had 2; Warsaw had 3) completed action(s), 4 continuing actions (either ongoing or
modified), and 25 deleted actions (countywide).

Table 4.1. provides a summary of the action statuses for each jurisdiction:

Table 4.1. Action Status Summary
Jurisdiction Completed Actions Contlr_1umg Actlo_ns Deleted Actions
(ongoing or modify)
1.1.1;1.2.1;1.2.2; 1.2.3;
1.3.1; 1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
Benton County 231;411 2.21;3.21;5.1.4;5.21 |3.3.2; 3.3.3; 4.1.1; 4.1.2;
41.3;4.21;4.2.2;51.1;

51.2; 5.2.2;6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1
1.1.1;1.21;1.2.2; 1.2.3;
1.3.1;1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
City of Cole Camp 2.31 2.21;3.21;51.4;5.21 {3.3.2; 3.3.3; 4.1.1; 4.1.2;
413;4.21;4.2.2;51.1;
5.1.2; 5.2.2;6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1
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Village of lonia

None.

1

1

2
2.21; 3.2.1; 51.4;5.21 |3.3.1;

4

5

City of Lincoln

2.31

1.1.1;1.2.1;1.2.2; 1.2.3;
1.3.1;1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
3.3.2; 3.3.3; 4.1.1; 4.1.2;
41.3;4.21;4.2.2; 5.1.1;
5.1.2; 5.2.2; 6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1

2.21;3.21;5.1.4; 5.21

City of Warsaw

2.3.1;5.1.3;5.1.5

1.1.1;1.21;1.2.2; 1.2.3;
1.3.1; 1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
3.3.2; 3.3.3;4.1.1; 4.1.2;
413;4.21;4.2.2;51.1;
51.2; 5.2.2;6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1

2.21;3.21;5.1.4;5.21

Cole Camp R-I School
District

None.

11.1;1.21;1.2.2; 1.2.3;
1.3.1;1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
3.3.2;3.3.3; 4.1.1; 4.1.2;
413;4.21;4.2.2;51.1;
5.1.2; 5.2.2;6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1

2.21;3.21;5.1.4;5.21

Lincoln R-Il School
District

None.

1.1.1;1.21;1.2.2; 1.2.3;
1.3.1; 1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
3.3.2; 3.3.3;4.1.1; 4.1.2;
413;4.21;4.2.2;51.1;
5.1.2; 5.2.2; 6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1

2.21;3.21;5.1.4;5.21

Warsaw R-IX
School District

None.

11.1;1.21;1.2.2; 1.2.3;
1.3.1;1.3.2; 2.1.1; 2.3.2;
3.1.1; 3.1.2; 3.2.2; 3.3.1;
3.3.2;3.3.3; 4.1.1; 4.1.2;
413;4.21;4.2.2;51.1;
5.1.2; 5.2.2;6.1.1; 6.1.2;
6.1.3; 6.2.1; 6.3.1

2.21;3.21;5.1.4;5.21

Table 4.2 provides a summary of the completed and deleted actions from the previous plan.

Table 4.2.

Summary of Completed and Deleted Actions from the Previous Plan

Completed Actions

Completion Details (date, amount, funding source)

2.3.1 (Countywide)

Unsure of funding amount or source but at some point in
the last five years, the larger communities incorporated
eCode360 to develop minimum standards/codes. lonia did
not do this.

5.1.3 (Warsaw)

The city of Warsaw recently completed a stormwater
management plan with the assistance of a contracted
engineer. Funding source unknown. Tied into the action
5.1.5 (see below).

5.1.5 (Warsaw)

The city of Warsaw recently completed a stormwater
management plan with the assistance of a contracted
engineer. Funding source unknown.
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Deleted Actions

Reason for Deletion

Redundant, not measurable or attainable due to

111 funding and community participation
1.2.1 Redundant, not measurable or attainable due to
funding and community participation
1.2.2 Redundant, not measurable or attainable due to
funding and community participation
123 Redundaqt, not measurabl@ or atta}il?abI.e due to
funding and community participation
1.3.1 Redundant, not measurable or attainable due to
funding and community participation
1.3.2 Redundant, not measurable or attainable due to
funding and community participation
21.1 Redundant, not measurable or attainable due to
funding and community participation
23.1 Redundant, not measurable or attainable due to
funding and community participation
2.3.2 Redundaqt, not measurab1§ or atta}il?abI'e due to
funding and community participation
3.1.1 Redundant, not measurable or attainable due to
funding and community participation
3.1.2 Redundant, not measurable or attainable due to
funding and community participation
3.2.2 Redundant, not measurable or attainable due to
funding and community participation
3.3.1 Redundaqt, not measurabl@ or atta}il?abI.e due to
funding and community participation
3.3.2 Redundant, not measurable or attainable due to
funding and community participation
3.3.3 Redundant, not measurable or attainable due to
funding and community participation
4.1.2 Redundant, not measurable or attainable due to
funding and community participation
413 Redundant, not measurable or attainable due to
funding and community participation
421 Redundant, not measurable or attainable due to
funding and community participation
422 Redundant, not measurable or attainable due to
funding and community participation
5.1.1 Redundant, not measurable or attainable due to
funding and community participation
5.1.2 Redundant, not measurable or attainable due to
funding and community participation
5.2.2 Redundaqt, not measurabl@ or atta}il?abI.e due to
funding and community participation
6.1.1 Redundant, not measurable or attainable due to

funding and community participation
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6.1.2 Redundant, not measurable or attainable due to
funding and community participation
6.1.3 Redundant, not measurable or attainable due to
funding and community participation
6.2.1 Redundant, not measurable or attainable due to
funding and community participation
6.3.1 Redundant, not measurable or attainable due to
funding and community participation

Sources: 2016 Benton County Hazard Mitigation Plan; Data Collection Questionnaires

4.3 Implementation of Mitigation Actions

44 CFR Requirement §201.6(c)(3)(ii): The mitigation strategy shall include an action strategy
describing how the actions identified in paragraph (c)(2)(ii) will be prioritized, implemented, and
administered by the local jurisdiction. Prioritization shall include a special emphasis on the extent
to which benefits are maximized according to a cost benefits review of the proposed projects and
their associated costs.

Jurisdictional MPC members were encouraged to meet with others in their community to finalize
the actions to be submitted for the updated mitigation strategy. Throughout the MPC consideration
and discussion, emphasis was placed on the importance of a benefit-cost analysis in determining
project priority. The Disaster Mitigation Act requires benefit-cost review as the primary method by
which mitigation projects should be prioritized. The MPC decided to pursue implementation
according to when and where damage occurs, available funding, political will, jurisdictional priority,
and priorities identified in the 2018 Missouri State Hazard Mitigation Plan. The benefit/cost review
at the planning stage primarily consisted of a qualitative analysis and was not the detailed process
required grant funding application. For each action, the plan sets forth a narrative describing the
types of benefits that could be realized from action implementation. The cost was estimated as
closely as possible, with further refinement to be supplied as project development occurs.

FEMA’s STAPLEE methodology was used to assess the costs and benefits, overall feasibility of
mitigation actions, and other issues impacting project’®. During the prioritization process, the
jurisdictions used worksheets to assign scores. The worksheets posed questions based on the
STAPLEE elements as well as the potential mitigation effectiveness of each action. Scores were
based on the responses to the questions as follows:

Definitely YES = 3 points
Maybe YES = 2 points
Probably NO = 1 points
Definitely NO = 0 points

The following questions were asked for each proposed action.

S: Is the action socially acceptable?
T: Is the action technically feasible and potentially successful?
A: Does the jurisdiction have the administrative capability to successfully implement this action?
P: Is the action politically acceptable?
L: Does the jurisdiction have the legal authority to implement the action?
E: Is the action economically beneficial?
E: Will the project have an environmental impact that is either beneficial or neutral?
(score “3” if positive and “2” if neutral)
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Will the implemented action result in lives saved?
Will the implanted action result in a reduction of disaster damage?

The final scores are listed below in the analysis of each action. The worksheets are attached to
this plan in the Appendices. The STAPLEE final score for each action, absent other
considerations, such as a localized need for a project, determined the priority. Low priority action
items were those that had a total score of between 0 and 24. Moderate priority actions were
those scoring between 25 and 29. High priority actions scored 30 or above. A blank STAPLEE
worksheet is shown in Table 4.3.
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Table 4.3.

Blank STAPLEE Worksheet

STAPLEE Worksheet

Name of Jurisdiction:

Action or Project

Action/Project Number:

Name of Action or Project:

Mitigation Category:

STAPLEE Criteria

(30+ points)

(25 - 29 points)

Evaluation Rating Score
Definitely YES =3 Maybe YES =2
Probably NO =1 Definitely NO =0
S: Is it Socially Acceptable
T: Is it Technically feasible and potentially successful?
A: Does the jurisdiction have the Administrative capacity to execute this action?
P: Is it Politically acceptable?
L: Is there Legal authority to implement?
E: Is it Economically beneficial?
E: Will the project have either a neutral or positive impact on the natural
Environment?
Will historic structures be saved or protected?
Could it be implemented quickly?
STAPLEE SCORE
Mitigation Effectiveness Criteria Evaluation Rating Score
Will the implemented action result in | Assign from 5-10 points based on the
lives saved? likelihood that lives will be saved.
Will the implemented action result in | Assign from 5-10 points based on the relative
a reduction of disaster damages? reduction of disaster damages.
MITIGATION EFFECTIVENESS SCORE
TOTAL SCORE (STAPLEE +
Mitigation Effectiveness)
High Priority Medium Priority Low Priority

(<25 points)

Completed by
(Name, Title, Phone Number)

In addition to the STAPLEE cost benefit review prioritization, implementation plans were discussed
with the MPC for each action. An action worksheet was used to develop the implementation plan.
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Table 4.4.

Blank Action Worksheet Template

Action Worksheet

Name of Jurisdiction:

Risk / Vulnerability

Hazard(s) Addressed:

Problem being Mitigated:

Action or Project

Applicable Goal Statement:

Action/Project Number:

Name of Action or Project:

Mitigation Category:

Action or Project Description:

Estimated Cost:

Benefits:

Plan for Implementation

Responsible
Organization/Department:

Supporting
Organization/Department:

Action/Project Priority:

Timeline for Completion:

Potential Fund Sources:

Local Planning Mechanisms to
be Used in Implementation, if
any:

Progress Report

Action Status:

Report of Progress:
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Goal 1: Protect the lives of livelihood of all citizens

Action Worksheet

Name of Jurisdiction:

Benton County

Risk / Vulnerability

Hazard(s) Addressed:

All Hazards

Problem being Mitigated:

Lack of Emergency Notification System Participation

Action or Project

Applicable Goal Statement:

Goal 1

Action/Project Number:

1.1

Name of Action or Project:

Increase RAVE Participation

Mitigation Category:

Education & Outreach

Action or Project Description:

Opt-in Emergency Notification System

any:

Estimated Cost: 0
Benefits: Increased Participation

Plan for Implementation
Responsible
Ot Benton County Emergency Management
Supporting PR
Organization/Department: USACE & County Commission
Action/Project Priority: High
Timeline for Completion: 0-6 Months
Potential Fund Sources: USACE or ARPA
Local Planning Mechanisms to
be Used in Implementation, if | None

Progress Report

Action Status:

Report of Progress:
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Goal 1: Protect the lives of livelihood of all citizens

Action Worksheet

Name of Jurisdiction:

Cole Camp R-1 School District

Risk / Vulnerability

Hazard(s) Addressed:

Severe Weather, Extreme Temperatures

Problem being Mitigated:

Lack of Storm Shelter

Action or Project

Applicable Goal Statement:

Goal 1

Action/Project Number:

1.1

Name of Action or Project:

Storm Shelter

Mitigation Category:

Prevention

Action or Project Description:

Construction of a storm shelter accessible to the school and general
community of Cole Camp

Estimated Cost: $4,000,000

Benefits: Safety for school and community
Plan for Implementation

gi;gz?;;zten /Department: School board and Superintendent

(S)tlgjg::;zt;z%n /Department: School board and Superintendent

Action/Project Priority: High

Timeline for Completion: 1-5 Years

Potential Fund Sources:

Local, State and Federal

Local Planning Mechanisms to
be Used in Implementation, if
any:

County Emergency Operations Plan, School Master Plan, School
Capital Improvement Plan, School Emergency Plan

Progress Report

Action Status:

Report of Progress:
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Goal 1: Protect the lives and livelihood of all citizens

Action Worksheet

Name of Jurisdiction:

Ionia

Risk / Vulnerability

Hazard(s) Addressed:

Severe Weather; Tornadoes

Problem being Mitigated:

Lack of proper severe weather warning for all citizens

Action or Project

Applicable Goal Statement:

Goal 1

Action/Project Number:

1.1

Name of Action or Project:

New Storm Siren

Mitigation Category:

Prevention/Structure and Infrastructure

Action or Project Description:

Installation of storm sirens

Estimated Cost:

$10,000-$15,000

Benefits: Saving lives & property in times of danger
Plan for Implementation

gi;g?l?zsz:zzﬁlmepartment: Village Council

?)l:g:r?;;;z%nmepartment: Village Council

Action/Project Priority: High

Timeline for Completion: 3-5 Years

Potential Fund Sources:

State or Federal Grants

Local Planning Mechanisms to
be Used in Implementation, if
any:

None

Progress Report

Action Status:

Report of Progress:
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Goal 1: Protect the lives of livelihood of all citizens

Action Worksheet

Name of Jurisdiction:

Lincoln R-II Schools

Risk / Vulnerability

Hazard(s) Addressed:

Severe Weather, Extreme Temperatures

Problem being Mitigated:

Lack of Storm Shelter

Action or Project

Applicable Goal Statement:

Goal 1

Action/Project Number:

1.1

Name of Action or Project:

Storm Shelter

Mitigation Category:

Prevention

Action or Project Description:

Construction of a storm shelter accessible to the school and general
community of Lincoln

Estimated Cost: $3,900,000

Benefits: Safety for school and community
Plan for Implementation

gi;gz?;;zten /Department: School board and Superintendent

(S)tlgjg::;zt;z%n /Department: School board and Superintendent

Action/Project Priority: High

Timeline for Completion: 1-5 Years

Potential Fund Sources:

Local, State and Federal

Local Planning Mechanisms to
be Used in Implementation, if
any:

County Emergency Operations Plan, School Master Plan, School
Capital Improvement Plan, School Emergency Plan

Progress Report

Action Status:

Report of Progress:
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Goal 1: Protect the lives and livelihood of all citizens

Action Worksheet

Name of Jurisdiction:

Warsaw

Risk / Vulnerability

Hazard(s) Addressed:

Public Safety

Problem being Mitigated:

Lack of formal police department building

Action or Project

Applicable Goal Statement:

Goal 1

Action/Project Number:

1.1

Name of Action or Project:

New Police Department building

Mitigation Category:

Emergency Services

Action or Project Description:

Creation of a formalized police department building to enhance
response to public emergencies and disasters

Estimated Cost: $1,000,000

Benefits: Reduce deficiencies in responding to disasters
Plan for Implementation

gf';gz?zs;z:ﬁlmepartment: City of Warsaw

(S)lll'lgjg::irzt;li%n/Department: City of Warsaw

Action/Project Priority: High

Timeline for Completion: 0-5 Years

Potential Fund Sources:

Local, State, Federal

Local Planning Mechanisms to
be Used in Implementation, if
any:

Benton County Emergency Operations Plan

Progress Report

Action Status:

Report of Progress:
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Goal 1: Protect the lives of livelihood of all citizens

Action Worksheet

Name of Jurisdiction:

Warsaw R-IX School District

Risk / Vulnerability

Hazard(s) Addressed:

Severe Weather, Extreme Temperatures

Problem being Mitigated:

Lack of Storm Shelter

Action or Project

Applicable Goal Statement:

Goal 1

Action/Project Number:

1.1

Name of Action or Project:

Storm Shelter

Mitigation Category:

Prevention

Action or Project Description:

Construction of a storm shelter accessible to the school and general
community of Warsaw

Estimated Cost: $4,100,000

Benefits: Safety for school and community
Plan for Implementation

gi;gz?;;zten /Department: School board and Superintendent

(S)tlgjg::;zt;z%n /Department: School board and Superintendent

Action/Project Priority: High

Timeline for Completion: 1-5 Years

Potential Fund Sources:

Local, State and Federal

Local Planning Mechanisms to
be Used in Implementation, if
any:

County Emergency Operations Plan, School Master Plan, School
Capital Improvement Plan, School Emergency Plan

Progress Report

Action Status:

Report of Progress:
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Goal 2: Mitigate the effects of future natural hazards in the community

Action Worksheet

Name of Jurisdiction:

Benton County

Risk / Vulnerability

Hazard(s) Addressed:

Flooding (Flash and Riverine)

Problem being Mitigated:

Stormwater Management

Action or Project

Applicable Goal Statement:

Goal 2

Action/Project Number:

2.1

Name of Action or Project:

Watershed Study for improvements of Stormwater drainage

Mitigation Category:

Prevention

Action or Project Description:

Possible removal of low water crossings and replacing with box
culverts to mitigate flooding hazard.

Estimated Cost: $250,000

Benefits: Better roads, less loss of land erosion to minimize damages
Plan for Implementation

gzgz?zs;zten /Department: Benton County Road & Bridge Department

(S)lll'lgjg::irzt;li%n/Department: County Commission

Action/Project Priority: High

Timeline for Completion: 1-5 Years

Potential Fund Sources:

Local Funding; Grants

Local Planning Mechanisms to
be Used in Implementation, if
any:

Benton County Emergency Operations Plan

Progress Report

Action Status:

Continuing

Report of Progress:

Ongoing
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Goal 2: Mitigate the effects of future natural hazards in the community

Action Worksheet

Name of Jurisdiction:

City of Cole Camp

Risk / Vulnerability

Hazard(s) Addressed:

Severe Weather/Earthquakes

Problem being Mitigated:

Unsafe Buildings

Action or Project

Applicable Goal Statement:

Goal 2

Action/Project Number:

2.1

Name of Action or Project:

Retrofitting of Unsafe Buildings within City Limits

Mitigation Category:

Structure and Infrastructure Projects

Action or Project Description:

Citywide effort to bring existing structures up to Code

Estimated Cost:

~$200,000

Safer homes, increased life safety, and reduction of unsafe

Benefits: ;

properties.

Plan for Implementation

Responsible . g
Organization/Department: City of Cole Camp — Building Officer
Supporting .
Organization/Department: City of Cole Camp
Action/Project Priority: High
Timeline for Completion: Ongoing

Potential Fund Sources:

State/Federal Grants

Local Planning Mechanisms to
be Used in Implementation, if
any:

Municipal Codes

Progress Report

Action Status:

Continuing

Report of Progress:

Ongoing
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Goal 2: Mitigate the effects of future natural hazards in the community

Action Worksheet

Name of Jurisdiction:

Lincoln

Risk / Vulnerability

Hazard(s) Addressed:

Severe Weather; Tornadoes

Problem being Mitigated:

Lack of situational awareness during severe weather

Action or Project

Applicable Goal Statement:

Goal 2

Action/Project Number:

2.1

Name of Action or Project:

New Storm Siren in East Lincoln

Mitigation Category:

Structure and Infrastructure Projects

Action or Project Description:

Install new storm siren to underserved area of Lincoln

any:

Estimated Cost: $20,000

Benefits: Better severe weather notification
Plan for Implementation

Responsible . .

Organization/Department: Lincoln Police Department

Supporting

e e Benton County Emergency Management

Action/Project Priority: High

Timeline for Completion: 2 Years

Potential Fund Sources: Local & USDA

Local Planning Mechanisms to

be Used in Implementation, if | None

Progress Report

Action Status:

Report of Progress:
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Goal 3: Reinforce communication and awareness to coordinate participation between public agencies,
citizens, nonprofit organizations, business and industry

Action Worksheet
Name of Jurisdiction: Benton County
Risk / Vulnerability
Hazard(s) Addressed: All Hazards
Problem being Mitigated: Social Media Platform

Action or Project

Applicable Goal Statement: Goal 3

Action/Project Number: 3.1

Name of Action or Project: Social Media Platform
Mitigation Category: Education and Outreach

Action or Project Description: | Education of disasters through social media

Estimated Cost: $500.00

Benefits: Timely and Accurate information during an event or disaster.

Plan for Implementation

gig‘;ﬁ?;;g:; s Benton County Emergency Management
?)l:'ggl‘:i?;li%nmepartment: County Commission

Action/Project Priority: High

Timeline for Completion: 0-6 months

Potential Fund Sources: EMPG

Local Planning Mechanisms to
be Used in Implementation, if |None
any:

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet
Name of Jurisdiction: Benton County
Risk / Vulnerability
Hazard(s) Addressed: All Hazards
Problem being Mitigated: Continued Comprehensive Planning

Action or Project

Applicable Goal Statement: Goal 4

Action/Project Number: 4.1

Name of Action or Project: LEOP Update
Mitigation Category: Emergency Services

Through comprehensive planning, Benton County Emergency

Action or Project Description: . .
) P Management can update their Local Emergency Operations Plan and

Estimated Cost: 0

Benefits: Ensure accurate emergency operations plan is on file
Plan for Implementation

Responsible

e e Benton County Emergency Management

Supporting

Organization/Department: County Commission

Action/Project Priority: High
Timeline for Completion: 0-6 Months
Potential Fund Sources: EMPG

Local Planning Mechanisms to
be Used in Implementation, if
any:

Previously developed County Emergency Operations Plan; County
Economic Development Plan

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet
Name of Jurisdiction: City of Cole Camp
Risk / Vulnerability
Hazard(s) Addressed: All Hazards
Problem being Mitigated: Lack of Emergency Training & Plan

Action or Project

Applicable Goal Statement: Goal 4

Action/Project Number: 4.1

Name of Action or Project: Cole Camp Emergency Plan
Mitigation Category: Prevention

Action or Project Description: | Develop emergency plan for the city of Cole Camp

Estimated Cost: 0

Benefits: Provide city with adequate all-hazards emergency plan.
Plan for Implementation

gf';z:)l?zs;g};/Department: Mayor

?)l;lg)gl?izt;:li(g)n/Department: City Council

Action/Project Priority: Low

Timeline for Completion: 5 years

Potential Fund Sources: None

Local Planning Mechanisms to
be Used in Implementation, if | Local Economic Development Plan
any:

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet

Name of Jurisdiction:

Cole Camp R-I School District

Risk / Vulnerability

Hazard(s) Addressed:

All Natural Hazards

Problem being Mitigated:

Out-of-date Policies and Procedures

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.1

Name of Action or Project:

Emergency Crisis Plan

Mitigation Category:

Education & Outreach

Action or Project Description:

Updating policies & procedures for natural hazard mitigation

Estimated Cost:

0

Benefits: Trained response for staff & students in disaster response
Plan for Implementation

Responsible .

Organization/Department: Superintendent & School Board

Supporting

Organization/Department:

Superintendent & School Board

Action/Project Priority:

High

Timeline for Completion:

0-6 Months

Potential Fund Sources:

District funding

Local Planning Mechanisms to
be Used in Implementation, if
any:

None

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet

Name of Jurisdiction:

Lincoln R-II School District

Risk / Vulnerability

Hazard(s) Addressed:

All Natural Hazards

Problem being Mitigated:

Out-of-date Policies and Procedures

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.1

Name of Action or Project:

Emergency Crisis Plan

Mitigation Category:

Education & Outreach

Action or Project Description:

Updating policies & procedures for natural hazard mitigation

Estimated Cost:

0

Benefits: Trained response for staff & students in disaster response
Plan for Implementation

Responsible .

Organization/Department: Superintendent & School Board

Supporting

Organization/Department:

Superintendent & School Board

Action/Project Priority:

High

Timeline for Completion:

0-6 Months

Potential Fund Sources:

District funding

Local Planning Mechanisms to
be Used in Implementation, if
any:

None

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet

Name of Jurisdiction:

Warsaw R-IX School District

Risk / Vulnerability

Hazard(s) Addressed:

All Natural Hazards

Problem being Mitigated:

Out-of-date Policies and Procedures

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.1

Name of Action or Project:

Emergency Crisis Plan

Mitigation Category:

Education & Outreach

Action or Project Description:

Updating policies & procedures for natural hazard mitigation

Estimated Cost:

0

Benefits: Trained response for staff & students in disaster response
Plan for Implementation

ResPOPSIIfle . Superintendent, SRO, and School Board

Organization/Department:

Supporting

Organization/Department:

Superintendent, SRO, and School Board

Action/Project Priority:

High

Timeline for Completion:

0-6 Months

Potential Fund Sources:

District funding

Local Planning Mechanisms to
be Used in Implementation, if
any:

None

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet

Name of Jurisdiction:

Benton County

Risk / Vulnerability

Hazard(s) Addressed:

Flooding

Problem being Mitigated:

Development in Floodplain

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.2

Name of Action or Project:

Continued NFIP Participation

Mitigation Category:

Prevention

Action or Project Description:

Enforce floodplain management ordinances, regulate new
construction in SFHA, work with residents to identify flood prone
areas, assist residents with map amendment process.

Estimated Cost:

$100,000

Benefits: Reduce development in the SFHA and/or protect floodplain
Plan for Implementation

Responsible

Organization/Department: County EMD

Supporting

Organization/Department:

County Commission

Action/Project Priority:

High

Timeline for Completion:

Ongoing

Potential Fund Sources:

General Revenue

Local Planning Mechanisms to
be Used in Implementation, if
any:

Floodplain Ordinance

Progress Report

Action Status:

Continuing

Report of Progress:

Ongoing
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet

Name of Jurisdiction:

City of Lincoln, Missouri

Risk / Vulnerability

Hazard(s) Addressed:

Flooding

Problem being Mitigated:

Development in Floodplain

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.2

Name of Action or Project:

Continued NFIP Participation

Mitigation Category:

Prevention

Action or Project Description:

Enforce floodplain management ordinances, regulate new
construction in SFHA, work with residents to identify flood prone
areas, assist residents with map amendment process.

Estimated Cost:

$5,000

Benefits: Keeping development away from the floodplain
Plan for Implementation
gesmfmll{le . City of Lincoln, MO — Public Works
rganization/Department:
Supporting

Organization/Department:

City of Lincoln, MO — Public Works

Action/Project Priority:

32/High

Timeline for Completion:

Ongoing

Potential Fund Sources:

General Revenue

Local Planning Mechanisms to
be Used in Implementation, if
any:

Ordinances/Resolution

Progress Report

Action Status:

Continuing

Report of Progress:

Ongoing
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural

disasters.

Action Worksheet

Name of Jurisdiction:

City of Warsaw, Missouri

Risk / Vulnerability

Hazard(s) Addressed:

Flooding

Problem being Mitigated:

Development in Floodplain

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.2

Name of Action or Project:

Continued NFIP Participation

Mitigation Category:

Prevention

Action or Project Description:

Enforce floodplain management ordinances, regulate new
construction in SFHA, work with residents to identify flood prone
areas, assist residents with map amendment process.

Estimated Cost:

$100,000

Benefits: Reduce development in the SFHA and/or protect floodplain
Plan for Implementation

gf';gz?zs;z:)enmepartment: City of Warsaw, MO

?)l:'ggl‘:i?;li%nmepartment: Board of Aldermen

Action/Project Priority: High

Timeline for Completion: Ongoing

Potential Fund Sources:

General Revenue

Local Planning Mechanisms to
be Used in Implementation, if
any:

Floodplain Ordinance — Chapter 415

Progress Report

Action Status:

Continuing

Report of Progress:

Ongoing
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet
Name of Jurisdiction: City of Warsaw, Missouri
Risk / Vulnerability
Hazard(s) Addressed: Flooding
Problem being Mitigated: Flooding impacts of Town Branch Creek

Action or Project

Applicable Goal Statement: Goal 4

Action/Project Number: 4.3

Name of Action or Project: Hydraulic Analysis of Town Branch Creek
Mitigation Category: Structure and Infrastructure Projects

Evaluate Town Branch Creek using updated stream geometry and
Action or Project Description: | rrent conditions of the creek to identify updated representative
flood elevations and extents. Use this to 1) communicate flood risk
for properties and 2) identify future improvements for flood

mitigation.
Estimated Cost: $200,000
Benefits: Evaluate impacts of flood mitigation; Communicate flood risk.

Plan for Implementation

gf';gz?zs;z:)enmepartment: City of Warsaw, MO
?)l:'ggl‘:i?;li%nmepartment: Board of Aldermen
Action/Project Priority: 42/High

Timeline for Completion: Ongoing

Potential Fund Sources: General Revenue

Local Planning Mechanisms to

be Used in Implementation, if | Warsaw Stormwater Study — 9/30/2020
any:

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet
Name of Jurisdiction: City of Warsaw, Missouri
Risk / Vulnerability
Hazard(s) Addressed: Flooding; watershed stormwater management need
Problem being Mitigated: Design of stormwater systems

Action or Project

Applicable Goal Statement: Goal 4

Action/Project Number: 4.4

Name of Action or Project: Stormwater Policy and Criteria Update
Mitigation Category: Prevention

Develop and define updated policies and design criteria for a

Action or Project Description: | watershed approach to stormwater management. This will build on a
previous effort that evaluated existing policies, criteria of Warsaw
and regional peer cities. Input and feedback from the community
will be integral to the update

Estimated Cost: $250,000

Benefits: Set criteria for future stormwater management; Listen to and
educate the community

Plan for Implementation

gi;gz?zs;z:;mepartment: City of Warsaw, MO
?)l:'ggl‘:i?;li%nmepartment: Board of Aldermen
Action/Project Priority: 42/High

Timeline for Completion: Ongoing

Potential Fund Sources: General Revenue

Local Planning Mechanisms to

be Used in Implementation, if | Warsaw Stormwater Study — 9/30/2020
any:

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet
Name of Jurisdiction: City of Warsaw, Missouri
Risk / Vulnerability
Hazard(s) Addressed: Flooding; water quality
Problem being Mitigated: Flooding; stormwater management; water quality

Action or Project

Applicable Goal Statement: Goal 4

Action/Project Number: 4.5

Name of Action or Project: Wetlands Improvement
Mitigation Category: Natural Systems Protection

Design and construction of a stormwater mitigation wetland along
Action or Project Description: | Town Branch Creek corridor near Jackson-Commercial Street
intersection to manage stormwater from the roadway, improve water|
quality, provide neighborhood benefits and restore the natural
riparian and wetland habitat along the existing creek.

Estimated Cost: $814,000

Benefits: Reduce flooding risk on Town Branch Creek; restore natural
riparian and wetland habitat

Plan for Implementation

gi;gz?zs;z:;mepartment: City of Warsaw, MO
?)l:'ggl‘:i?;li%nmepartment: Board of Aldermen
Action/Project Priority: 42/High

Timeline for Completion: Ongoing

Potential Fund Sources: General Revenue

Local Planning Mechanisms to

be Used in Implementation, if | Warsaw Downtown Marina District Transportation Project — 2021
any:

Progress Report

Action Status:

Report of Progress:
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Goal 4: Update written policies and procedures for preparedness and mitigation responses to natural
disasters.

Action Worksheet

Name of Jurisdiction:

City of Warsaw, Missouri

Risk / Vulnerability

Hazard(s) Addressed:

Data management

Problem being Mitigated:

No centralized tracking of existing utility asset management

Action or Project

Applicable Goal Statement:

Goal 4

Action/Project Number:

4.6

Name of Action or Project:

Digital utility management system

Mitigation Category:

Prevention

Action or Project Description:

Develop digital data using existing available resources to show
mapping of utilities managed by the City, including stormwater
mapping of assets. Develop a process for tracking the maintenance
of existing assets.

Estimated Cost:

$200,000

Compile utility information into a mapping platform; standardize

Benefits: e

asset management for utilities
Plan for Implementation

Responsible .

Organization/Department: City of Warsaw, MO

Supporting

Organization/Department: Board of Aldermen

Action/Project Priority: 42/High

Timeline for Completion: Ongoing

Potential Fund Sources:

General Revenue

Local Planning Mechanisms to
be Used in Implementation, if
any:

Existing hard-copy maps

Progress Report

Action Status:

Report of Progress:
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Table 4.5.

Mitigation Action Matrix

Prevention Public Education
1.1 lonia Emergency Plan lonia High Goal 1 Severe WX Yes Yes No
1.1 Warsaw Police Department Building Warsaw High Goal 1 Public Safety No Yes No
2.1 Watershed Study for improvements of Benton County| High Goal 2 Flooding Yes Yes No
Stormwater drainage
4.1 Cole Camp Emergency Plan Cole Camp Low Goal 4 All Hazards Yes Yes No
4.2 Continued NFIP Participation Benton County| High Goal 4 Flooding Yes Yes Yes
4.2 Continued NFIP Participation Lincoln High Goal 4 Flooding Yes Yes Yes
4.2 Continued NFIP Participation Warsaw High Goal 4 Flooding Yes Yes Yes
4.4 Stormwater Policy and Criteria Update Warsaw High Goal 4 Flooding Yes Yes No
- o . Data
4.6 Digital Utility Management System Warsaw High Goal 4 management Yes Yes No
Structure and Infrastructure Projects
21 East Lincoln Storm Sirens Lincoln High Goal 2 Severe WX Yes Yes No
. - . Severe WX;
2.1 Removal of Unsafe City Buildings Cole Camp High Goal 2 Earthquake Yes Yes No
1.1 Storm Shelter Cole Camp R-I| High Goal 1 Severe WX Yes Yes No
1.1 Storm Shelter Lincoln R-II High Goal 1 Severe WX Yes Yes No
1.1 Storm Shelter Warsaw R-IX | High Goal 1 Severe WX Yes Yes No
4.3 Hydraulic Analysis of Town Branch Creek Warsaw High Goal 4 Flooding Yes Yes No
Natural Systems Protection
45 | Wetlands Improvement | Warsaw | High | Goal4 | Flooding | Yes Yes No
Emergency Services
4.1 LEOP Update Benton County| High Goal 4 All Hazards Yes Yes Yes
1.1 Warsaw Police Department Building Warsaw High Goal 1 Public Safety No Yes No
Education and Outreach
1.1 Increased RAVE Participation Benton County| High Goal 1 All Hazards Yes Yes No
3.1 Social Media Platform Benton County| High Goal 3 All Hazards Yes Yes No
4.1 Emergency Crisis Plan Cole Camp R-I| High Goal 4 All Hazards Yes Yes No
4.1 Emergency Crisis Plan Lincoln R-II High Goal 4 All Hazards Yes Yes No
4.1 Emergency Crisis Plan Warsaw R-IX | High Goal 4 All Hazards Yes Yes No
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5 PLAN MAINTENANCE PROCESS
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This chapter provides an overview of the overall strategy for plan maintenance and
outlines the method and schedule for monitoring, updating and evaluating the
plan. The chapter also discusses incorporating the plan into existing planning
mechanisms and how to address continued public involvement.

5.1 Monitoring, Evaluating, and Updating the Plan

44 CFR Requirement 201.6(c)(4): The plan maintenance process shall include a section
describing the method and schedule of monitoring, evaluating, and updating the
mitigation plan within a five-year cycle.

5.1.1 Responsibility for Plan Maintenance

The MPC and KBRPC are advisory bodies and can only make recommendations to county, city,
town, or district elected officials. Its primary duty is to see the plan successfully carried out and to
report to the community governing boards and the public on the status of plan implementation
and mitigation opportunities. Other duties include reviewing and promoting mitigation proposals,
hearing stakeholder concerns about hazard mitigation, passing concerns on to appropriate
entities, and posting relevant information in areas accessible to the public.

5.1.2 Plan Maintenance Schedule

The MPC (or other designated responsible entity) agrees to meet annually, and after a state or
federally declared hazard event as appropriate to monitor progress and update the mitigation
strategy. The Benton County Emergency Management Director will be responsible for initiating
the plan reviews and will invite members of the MPC and KBRPC to the meeting.

In coordination with all participating jurisdictions, the Emergency Management Director, in
collaboration with KBRPC, will be responsible for initiating a five-year written update of the plan to be
submitted to the Missouri State Emergency Management Agency (SEMA) and FEMA Region VI
per Requirement §201.6(c)(4)(i) of the Disaster Mitigation Act of 2000, unless disaster or other
circumstances (e.g., changing regulations) require a change to this schedule.
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5.1.3 Plan Maintenance Process

Progress on the proposed actions can be monitored by evaluating changes in vulnerabilities
identified in the plan. The MPC (or other designated responsible entity) during the annual meeting
should review changes in vulnerability identified as follows:

Decreased vulnerability as a result of implementing recommended actions,
Increased vulnerability as a result of failed or ineffective mitigation actions,

Increased vulnerability due to hazard events, and/or

Increased vulnerability as a result of new development (and/or annexation).

Future 5-year updates to this plan will include the following activities:

e Consideration of changes in vulnerability due to action implementation,
e Documentation of success stories where mitigation efforts have proven effective,
e Documentation of unsuccessful mitigation actions and why the actions were not effective,

Documentation of previously overlooked hazard events that may have occurred since
the previous plan approval,

Incorporation of new data or studies with information on hazard risks,
Incorporation of new capabilities or changes in capabilities,

Incorporation of growth data and changes to inventories, and
Incorporation of ideas for new actions and changes in action prioritization.

In order to best evaluate any changes in vulnerability as a result of plan implementation, the
participating jurisdictions will adopt the following process:

e Each proposed action in the plan identified an individual, office, or agency responsible for
action implementation. This entity will track and report on an annual'®® basis to the
jurisdictional MPC (or designated responsible entity) member on action status. The entity
will provide input on whether the action as implemented meets the defined objectives and
is likely to be successful in reducing risk.

e |f the action does not meet identified objectives, the jurisdictional MPC (or designated
responsible entity) member will determine necessary remedial action, making any
required modifications to the plan.

Changes will be made to the plan to remedy actions that have failed or are not considered
feasible. Feasibility will be determined after a review of action consistency with established
criteria, time frame, community priorities, and/or funding resources. Actions that were not ranked
high but were identified as potential mitigation activities will be reviewed as well during the
monitoring of this plan. Updating of the plan will be accomplished by written changes and
submissions, as the (MPC or designated responsible entity) deems appropriate and necessary.
Changes will be approved by the Benton County Board of Commissioners and the governing
boards of the other participating jurisdictions.

52



5.2 Incorporation into Existing Planning Mechanisms

44 CFR Requirement §201.6(c)(4)(ii): [The plan shall include a] process by which local
governments incorporate the requirements of the mitigation plan into other planning
mechanisms such as comprehensive or capital improvement plans, when appropriate.

Where possible, plan participants, including school districts, will use existing plans and/or
programs to implement hazard mitigation actions. Those existing plans and programs were
described in Section 4.1 of this plan. Based on the capability assessments of the
participating jurisdictions, communities in Benton County will continue to plan and implement
programs to reduce losses to life and property from hazards. This plan builds upon the
momentum developed through previous and related planning efforts and mitigation programs
and recommends implementing actions, where possible, through the following plans:

General or master plans of participating jurisdictions;

Ordinances of participatingjurisdictions;

Benton County Emergency Operations Plan;

Capital improvement plans andbudgets;

Other community plans within the County, such as water conservation plans, storm water
management plans, and parks and recreation plans;

e School District Plans and budgets; and

e Other plans and policies outlined in the capability assessment sections for each
jurisdiction in Chapter 2 of thisplan.

The MPC members involved in updating these existing planning mechanisms will be responsible
for integrating the findings and actions of the mitigation plan, as appropriate. The MPC (or
designated responsible entity) is also responsible for monitoring this integration and incorporation
of the appropriate information into the five-year update of the multi-jurisdictional hazard mitigation
plan.

Additionally, after the annual'®® review of the Hazard Mitigation Plan, the Benton County
Emergency Management Director and Kaysinger Basin Regional Planning Commission will
convene to provide the updated Mitigation Strategy with current status of each mitigation action
to the Benton County Commissioners as well as all Mayors, City Clerks, and School District
Superintendents'?®. The Emergency Management Director will request that the mitigation
strategy be incorporated, where appropriate, in other planning mechanisms.

Table 5.1 below lists the planning mechanisms by jurisdiction into which the Hazard Mitigation
Plan will be integrated.
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Table 5.1. Plannini Mechanisms Identified for Inteiration of Hazard Mitiiation Plan

Benton County

County Emergency
Operations Plan
County Economic
Development Plan

None due to lack of
education on the
process and hazard
mitigation

Benton County Emergency
Management will
maintain an updated
Emergency Operations
Plan and request
additional resources as
needed.

City of Cole Camp

Local Emergency
Operations Plan
Local Economic
Development Plan

The local emergency
operations plan serves
Cole Camp well for all
major incidents and
disasters and should
continue to bode well for
them.

Public engagement will be
key to developing
thorough up to date plans
in the community.

Village of lonia

Local Emergency
Operations Plan

The local emergency
operations plan serves
lonia well for all major
incidents and disasters
and should continue to
bode well for them.

Public engagement will be
key to developing
thorough up to date plans
in the community.

City of Lincoln

Local Emergency
Operations Plan (2016)

The local emergency
operations plan serves
Lincoln well for all major
incidents and disasters
and should continue to
bode well for them.

Public engagement will be
key to developing
thorough up to date plans
in the community.

City of Warsaw

Local Land Use Plan (2015)
Local Capital Improvement
Plan (2015)

Local Transportation Plan
(2016)

Local Economic
Development Plan (2016)

Warsaw’s many resources
allow for its residents,
tourists, and other
affiliates within city limits
to operate safely without
giving a false sense of
security in the event of a
significant disaster.

Public engagement will be
key to developing
thorough up to date plans
in the community.

Cole Camp R-I Schools

School Master Plan (2015)
School Emergency Plan
(2020)

School Weapons Policy
(2020)

Cole Camp School’s
resources allow for them
to safely hold school on a
regular basis.

Formal adoption of the
final FEMA-approved plan
took place before the end
of the school year.

Lincoln R-Il Schools

School Emergency Plan
(2019)
School Weapons Policy
(2019)

Lincoln School’s resources
allow for them to safely
hold school on a regular
basis.

Formal adoption of the
final FEMA-approved plan
took place before the end
of the school year.

Warsaw R-IX Schools

School Master Plan
School Capital
Improvement Plan (2019)
School Emergency Plan
School Weapons Policy

Warsaw School’s
resources allow for them
to safely hold school on a
regular basis.

Formal adoption of the
final FEMA-approved plan
took place before the end
of the school year.
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5.3 Continued Public Involvement

44 CFR Requirement §201.6(c)(4)(iii): [The plan maintenance process shall include a]
discussion on how the community will continue public participation in the plan
maintenance process.

The hazard mitigation plan update process provides an opportunity to publicize success stories
resulting from the plan’s implementation and seek additional public comment. Information about
the annual'®® reviews will be posted in the local newspaper, as well as, on Kaysinger's website
following each annual'®® review of the mitigation plan'®® and will solicit comments from the
public based on the annual review. When the MPC reconvenes for the five-year update, it will
coordinate with all stakeholders participating in the planning process. Included in this group will
be those who joined the MPC after the initial effort, to update and revise the plan. Public notice
will be posted and public participation will be actively solicited, at a minimum, through available
website postings and press releases to local media outlets, primarily newspapers.
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Appendix A:
Meeting Sign-In Sheets
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Appendix B: Planning Process
Documentation



LK IKaysinger 221 N Second Street

B Basin Clinton, MO 64735
* R /Regional Phone: (660) 885-3393
o P -, Planning Fax: (660) 885-4166
=~ yCommission www.kaysinger.com
Dear Stakeholders,

You may or may not be aware that Benton County and all its jurisdictions within its geographical
boundaries are involved in a Natural Hazard Mitigation Plan (NHMP). A NHMP organizes and
proclaims all susceptible entities, costs and potential hazards that can affect a given community
or even an entire county. Every five years, that particular plan is updated for Benton County.
Since your county has a NHMP, you are eligible for financial funding through the Federal
Emergency Management Agency (FEMA) for both pre and post-disaster mitigation funding.

The NHMP is designed to assist the participating jurisdictions become more sustainable and
resilient to the adverse effects of disasters and determine appropriate mitigation actions to
partake in.

Kaysinger Basin Regional Planning Commission will be conducting a mandatory meeting
on Thursday, May 27, 2021 at 11:30 AM at Foster Hall in Lincoln. Lunch courtesy of
Mozark Mocha in Lincoln will be provided. Even as cases of COVID-19 are still prevalent
in our communities, as long as we do this meeting safely by social distancing, then we can
accomplish the task at hand. That task is to complete what is known as Action Worksheets
and STAPLEEs. These documents are paramount to your community’s participation in the
Plan update. At the meeting, we will discuss what these documents are and provide examples
from another county’s FEMA-approved NHMP plan as reference material. It is imperative that
communities and school district officials work together on this in case you have similar ideas
that could benefit both your community or school. For this meeting, it would be best if the
Benton County Commissioners, City and Village Clerks, Mayors, City Administrators,
Emergency Management personnel, and Superintendents attended. If you are unable to attend
for any reason, please let me know in advance and send someone who represents your
community in your place so your community is represented. In order to be eligible for pre
and post disaster mitigation funds, participation is mandatory.

If you have any questions or would like to speak directly to me, my contact information is listed
above and below. I would be delighted to address any concerns you may have by phone or in
person if needed.

Sincerely,
Please RSVP to dharness@kaysinger.com or call (660) 885-3393

D'JIG"/J Ham;‘r, By 5:00 pm on May 20™, 2021 for a lunch count.

Dillon Harness
Disaster Recovery Coordinator



Appendix C:
Completed/Ongoing/Inserted
Mitigation Goals/Actions



Completed Actions

1. Benton County — 2.3.1: Educate and assist communities in developing minimum
building standards and building codes in all cities.
a. 4.1.1: Develop joint meetings with different organizations/agencies for
emergency planning.
2. City of Cole Camp — 2.3.1: Educate and assist communities in developing minimum
building standards and building codes in all cities.
3. City of Lincoln — 2.3.1: Educate and assist communities in developing minimum
building standards and building codes in all cities.
4. City of Warsaw — 2.3.1: Educate and assist communities in developing minimum
building standards and building codes in all cities.
a. 5.1.3 — Develop a stormwater management plan
b. 5.1.5 — Require contractor stormwater management in all new developments.,
both residential and commercial properties.

Deleted Actions

1.1.1 — Education programs on personal emergency preparedness.

1.2.1 — Secure funding for early warning systems, improved communication systems,

GIS/GPS systems and mitigation projects.

3. 1.2.2 — Promote the purchase of weather radios by local residents to ensure advanced
warning about threatening weather or disasters.

4. 1.2.3 — Partner with local radio stations to assure that adequate warning is provided to
county residents of impending disasters.

5. 1.3.1 — Use and promote social media applications to inform county residents of
impending disasters.

6. 1.3.2 — Secure funding for road and bridge improvements.

7. 2.1.1 — Educate and assist businesses to develop emergency plans.

8. 2.3.2 — Develop and implement regulations for securing of hazardous materials, tanks
and mobile homes.

9. 3.1.1 — Distribute SEMA brochures at public facilities and events.

10.3.2.2 — Press releases by cities/county regarding adopted mitigation measures to keep
public abreast of changes and/or new regulations.

11.3.3.1 — Publicity campaigns by county health department and local American Red
Cross chapter that make residents aware of proper measures to take during times of
extreme heat or cold.

12.3.3.2 — Increase the number of relationships with the warming and cooling centers in
each community.

13.3.3.3 — Publicize county or city-wide drills.

14.4.1.2 — Joint training or drills between agencies, public and private entities including
schools or businesses.

15.4.1.3 — Develop a database & pool different agency resources to achieve widespread
results.

16.4.2.1 — Hold meetings between city, county EMDs, and elected officials to familiarize

everyone with mitigation planning, implementation, and budgeting for mitigation

projects.

N —



17.4.2.2 — Improve overall communications on a local and multijurisdictional level.

18.5.1.1 — Secure resources for enhanced warning systems.

19.5.1.2 — Road and bridge upgrades would reduce danger to residents during
occurrences of natural disasters.

20.5.2.2 — Zone areas in floodplain as open space as needed.

21.6.1.1 — Work with SEMA coordinator to learn about new mitigation funding
opportunities.

22.6.1.2 — Structure grant proposals for road/bridge upgrades so that hazard mitigation
concerns can be met.

23.6.1.3 — Work with local/state/federal agencies to include mitigation in all economic and
community development projects.

24.6.2.1 — Implement public awareness programs about the benefits of hazard mitigation
programs, both public and private.

25.6.3.1 — Prioritize mitigation projects, based on cost effectiveness and largest
threatened population/property.

Ongoing Actions

1. 2.2.1 — Educate residents about the dangers of floodplain development and the
benefits of the National Flood Insurance Program (NFIP).

2. 3.2.1 — Cities/county will continuously re-evaluate the hazard mitigation plan and
merge with other community planning.

3. 5.1.4 — Coordinate and integrate hazard mitigation activities, where appropriate, with
emergency operations plans and procedures.

4. 5.2.1 — Local governments to purchase properties in the floodplain as funds become
available and convert that land into public/recreational space.
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COTINTY OF BENTUN, MISS0LULRI
RESOLUTION Ny, 2021-2

A RESOLUTION OF THE COLNTY OF EENTON ADOTTING THOLE BEXTON {OLNTY
MULTINTRISDICTIONAL XA FURAL HASARD FTTGEATION PLAN {IPDATED 2021)

WIERCAS the Courly ul Gevtboa recogmirea the throat chat natoeal hazards peas do people awd properly
wilhin the Counly of Bolzan, sl

WIMMELAS the Counly 0f Brerton hee putierpuled inthe propartion of & rmali- juvisdicciongl leeal haeed
mitigatinn plae, ercle momn as Jac 2021 Beweow Cowaty Y] urisdictivond Natural Hazard Mifigattan
Mun, hereufier neferred to ay tiva Man, i ansordaes with Gue Disas bor IHualion At ol 2000; and

WHHEREAS the far identitics mivigation poals aod aetions w teduce or slimimate [enp-terme tisk to poopls
und propecty i the Cernly of Banesn from tha impacts of fijtoee ezanda and disonecs; and

WHHRHAS the Coansy ot Bonen roropiiiecs Gal Tl wee policies Juve o njor fmpact onowhethae peeple
ancl property pis exposed to natal hezanda, chi d oo el Bonton will eodeawor w ateerule the Plon inmo the
coprehetive plawnize prisess; and

WHIR AN acnptinm by (e Cownry of Bortom d emenstoanes theain sormieetd Lo baeand audidmaion and
acliecang e voads sullined in the Pl

MY THERRFUR K, BE " RESCLYELD BY T1E COUNTY O BENTOM, TN TITE 8TA TR OF
MISROURT TILAT:

In wevordzmee with (ool rde e adnpisg reendoetang, e Coumy o Depoon asdeals the: Qo 20a4-
vgpreecd e

ADOPLED by wvote of__ % in fyvprand_" pgainst, and ¥ dbetoining, this "Mt cuvof
May  205L |

By {Sigl . = © 4
Pring pam

it
-
1S
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AT B 4o
]J'!!lﬁ.! {Igi_l},n{ . : mc‘!ﬁ Ju [;ILE

Frint mivia" Suna foete i eld
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City of Cole Carnp. Missouri
Resolution No. @04l -1

A RESOLUTION OF THE OTY OF COLECAMP ADOPTING THE BENTON COUNTY REGIONAL AIT-HAZARD
MITIGATION PLAN (UPDATED 2021)

WHEREAS the City of ColeCamp recognizes the threat that natural hazards pese to people and property
within the dty of Cole Camp; and

WHIREAS the City of ColeCarmnp has participated in the preparation of a mult-hazard mitigation plan,
hereby known as the Benton County Regional Alf-Hazard Mitjgation Pan (Updsted AT} hereafter
referred to as the Plan, in accordance with the Disaster Mitigation Act of 2000; and

WHIREAS the Plan identifiesmitigation goalsand actionsto reduce or eliminate long-termrisk to people
and property in the City of Cole Camp fromn the impacts of future hazards and disasters: and

WHEREAS the City of Cole Camp recognizes that land use policies have a major impact an whether
people and proper Ty are expossd to natural hazards, the City of Cole Carnp will endeaveor to integrate the
HFlan into the comprehansive plnning process and

WHEREAS adoption by the City of Cole Carnp demonstrates their cornrnitrment to hazard mitigation and
achieving the poals outlined in the Plan

NOW THEREFORE, BE IT RESOLVED BY THE OITY OF COLE CAMP, IN THE STATE OF MISSOURL, THAT:

Section L. In accordance with (local nile for adoption resolutions), the City of Cole Camp adopts the final
FEMA-approved plan.

Ad]p-t@dh]rawmui in favor and a __ against, and Eﬁ .
this &El mmﬂ%iaﬂil
s N

Brint rarme &ﬂ%lﬂfﬁﬁbﬁ&mﬂ



Liard of Cducatlan/Coule Curmp B-L Schoual District Resalition 6o, 1

A resnlution of the Loar: of Cducation/Cok Cemp R-1 School Disyict adapting the 202, Benlon Counky
MUt urisdicoen al Natural Hazard Flitigation Plan

Wheveas the Eoard of “ducatlon/Sola 13ma B 1 schoel Dislricl recoprizes the threat that natural
hazards pose 12 peeple and peeperky within the Board of Education/Cals Camp i-1 Schewel Districts and

Whereas Lhe Bogrd of Rducatian/Colz Camp -1 scheel Dlstrle: has perAeipated in the presaralion nf g
rnultijus sdielivnal lozal buza:d miligatin plan, herehy knowen ag the 3077 Berkon Sounky
Multijurisdickinnal Matyral Hazard Witlgatlor: Pian, herealtar relened ko s cha 2las, inaceordanee with
thie: Dhizaster [eitloatlon Act of 20040, and

Wheereas Lhe Plan identifiss wmitigation goals ond astlens to reduce of eliming e lang-term risk fo people
dncl property In the Board of EducalionCole Samp A-1 Schoa? Disteict fram the Impacts of future
harards and dsazters; and

Whereas the loard of belallon recognlees that land us= policies have a majcr impacl o whether
peeple and propey are axposed to natural hazards, Lhe Boaid of Educotion/Cole Camp B-1 Schaal
Cistrick will =ndeawnr 1o Btzpvate e Plan inle he cormprebensive planning process; ang

Whereas udopliun by tho Board of Felucatnn/Caole Camp 151 Scbool Dislricl deronstre s thale
vamnrnitment 1o hazack mitigaticn ond achileving e goa’s outlined in tha Pla.

Mo herafone, b il rasoheed by the Board of Fducz ton/Cale Carap Schoo! Disrcl, intee Sate of
Bissouri, that:

T oard of EducalienfCole Camp B-1 Schog| Pistrict adepts the final FEMA apa*oveed Mo,

ndrpted by A vnte nf_'?_ in favar and ﬁ apainst, anc {3 abstaining, this 187 day of May, 2021,

[ et Sl -
Boared Prasident: Z

| FiEJ
Arinled nerme: _E‘T‘-i::. iFJmkE

filiesk:
> /
Seperintendents _

Printed name: | |



VILLAGE OF 1ONIA, MISSOURI
RESOLUTION NO, _ 7y

ARESOLUTION OF THE YILLAGE OF IONTA ADOP I'ING THE 2021
BENTON COUNTY MULTLIURISDICTIONAL NATURAL TTIAZARD
MITIGATION PLAN

WHEREAS, the Villago of lonia recogiizes the threl that naturs] hazards pose o peaple and property
within the Villugs of Tonia; and

WEIEAS, the Village of lonia hus participeted in the preparation of & mulvijurisdictional local hazgrd
uiftiparion plan, hereby kaowr ag the 2027 Tenlon Comty Multdjuriadictional Maluml Hazard
Mitigation Plan, hercafter referred o as the Plan, in socordanes with the Dizaster Mitipation Act of
2000 and

WHEREAS, the Plan identifies mitigation gouls and actions m reduce or eliminate long-term rish Lo
peopla and property in the Village of lonia from the impacts of future havards and disssters; and

WHEREAS, the Village of lonia recognizes thal land use policics have a major impact on whether
penple and property afe sxposed fo natural hazards, the Village of Tonia will cndeaver to imeyrate the
Plai into the comprehensive planming procoss; ad

WHERDAS, adoption by the Villags of losia demonstrates their commitment 1o haard mitimtion qnd
achieving the goals outlined in the Plan.

MO CTTELRRIFORD, BRIT RESOLVED BY THE VITT.AGE OF IONLA, 1N T1LE STATT OF
“MISSOURL TITAT:

Tr wogordunce wath (local mle for adopting resolulivns), the village of lonia adopts the finsl FEMA-
appeerved Plaa

ADOPMTED by e vole of _S o infavorand & against, with &2 abstaining, this
2% oy of -ggﬂf_ L2021

2y

My (Siick ﬂfiﬁﬁf&xﬁwf

Prinlname A s e r

ALTEST: . J -
By (Siok f‘ﬂfg J Anad

Frint mame: %{#_‘Ip Stnaet -

M’!’R':::l"t"l:".l.h"u‘:i TOFORM: » 3
By (Sigh  Aareed A L0ens
Print name: © 44 jFoed SRS R




City of Linzoln, Missouri RESOLUTION NO. 04-21

ARESCLUNDON OF THE CITY CF LINCOLM ACOPT NG HE 2027 EONTON COUNTY
MULTIJUR SDICTIGHAL MATURAL HAZARD MITIGATION PLAN

WHEREAS the City of Lincoln recogrizes the threat that natu=al hazards pose Lo pocpla and
prepesty within the City of Lincaln; and

WHEREAS the City of Lincoln has participated in the preparation of 2 mullijurisdictional lecal
haza-d mitigation plan, hereby known as the 2021 Benton County Multijurisdiclioral Natural
Hazard Mitigation Plan, 1ersafter refarred to as the Fian, in 2ccardance with the Disastar
Mitigatior Act of 2000, and

WHFIEAS the Flanidentifies mitigation taals and aclions to re:luce ar eliminaso lang-term risk

la agople and sroperty i e City of | incoln from the impacts of future hazards snd disasiers;
and

WHFREAS the City of Lincoln rezagnizes that land use palicies have a major impact on whother
people and aroperty are expused to natural hazards, the City of Lincoln will endeavar to
integrate tha /arinto the comprahensive plarning pracess; and

WHFREAS adoplion by tha City of Lincoln demanstretes their oo mritmznt to haza-d mitigation
and achizving the gosls outlinad in the Fiss,

MOW THEREI'ORFE, BE IT RESCLYED BY THE City of Lincaln, in the Sta*ae of Missouri, THAT:

City oi Linceln adeats the fina! FefMd-approved Plan,

L[ ' : |§L+L'
ADOPTED |:l':|" a vols of _____infavor an __L}_ Jgdiruﬂ. and _ L/ Dhstaiﬂiﬁﬂ. thiz is~ df:l:ll
ef _APLLL, L |

B';.'aSIQJ:__..;—jL e

Frint Mame: O A ./éj,r.l-‘lfd'

;

ATIEST: ::;gf:é_ rﬂéﬁ;"fﬁf/
By [Sig:

Frint Neme: __ﬂfy e .EE_,E*’_;_IAIJ £

APPROVED A5 70 FOAIM:

By (Sigl: ___

Arirt Hame:




Lincoln R-11 School District
101 Lamine St., Lincoln, MO 65338

Lincoln R-2 School, Missouri RESOLUTION NO. 001

A RESOLUTION OF THE Lincoln R-2 School ADOPTING THE
2021 BENTON COUNTY MULTIURISDICTIONAL NATURAL HAZARD MITIGATION PLAN

WHEREAS the Lincoln R-2 School recognizes the threat that natural hazards pose to people
and property within the (local goveming bodyischool district); and

WHERE AS the Lincoln R-2 School has particpated in the preparation of a multi- junsdictional local
hazard mitigation plan, hereby known as the 2021 Benton County Multijurisdictional Natural Hazard
Mitigaticn Plan, hereafter referred to as the Flan, in accordance with the Disaster Mitigation Act of
2000; and

WHEREAS the Flanidentifies mitigation goals and actions to reduce or eliminate long-term risk to
people and proparty in the Lincoln -2 School from the impacts of future hazards and disasters;
and

WHEREAS the Lincoin R-2 School recognizes that land use policies have a major impact on
whether people and property are exposed to natural hazards, the Lincoln R-2 School will endeavor
to integrate the Flan into the comprehensive planning process, and

WHEREAS adopticn by the Linceln R-2 School demonstrates their commitment to hazard
mitigation and achieving the goals outlined in the Fran.

NOW THEREFORE, BE IT RESOLVED BY THE Lincoln R-2 School,
in the State of Missouri, THAT:

In accordance with {local ne for adopting resolufions), the Lincoln R-2 School adopts the final
FEMA-approved Flan.

ADOPTED by avote of 7 _in favor and 0 against, and 0 abstaining, this___19th day of
April. 2021 .

ATTEST: “4 | :

By (Si1g.):

Print narme: Hr@f!"ﬂ- Smitty ———
APPROVED AS TO FORM: UL, . T .
Print name: iﬁyﬂﬁ S




Resalutlen 2027-1:3

A RESCLUTION OF THE CITY OF WARSAW ADCPTING THE 2021 BENTON COUNTY
MULTLURISDICTIONAL HATURAL HAZARD MITIGATION PLAN

WHEREAS the Cily of Warzaw recognizas the threat that natural hazards pose to psopls and
property within the Gty of Warsaw, and

WHEREAS the Clty af Warsaw has participated in the preparation of & mult- jurisdictional local
hazard mifigation plan, herskhy Know as the 2021 Banton County Motijurisdictiensal Natural Hazand
Mitigation Plan, hereaftar refested to as the Pan, in sccordence with tha Disaster Mitigation Act of
AOCD; and

WHEREAS the Fiar idenlifies mitigalion goats and actions 1o reduce or eliminate long-term risk bo
pecple and property in the City of Warsaw fram the inmpacts of future hazarda and disaaters, and

WHEREAS the City of YWamaw recognizes that land use pollcias have a major impact on
whether people and prapety are expased to natural hazards, the ity of YWarssw will andeavar
to integrata the Plan into the comprehensive planning prosess, anc

WHEREAS adoption by the Gliy of Warsaw dsmanstrates their commitment to hazard mitigaticon
ane aghleving tha godls outlined i the Flan.

NOW THEREFQRE, BE IT RESOLWVED BY THE CITY OF WARSAW, in the State of Missouri,
THAT:

In accordancs with Resglutian 2021-03, the Cily of Warsaw sdopts tha nal FEMA-gpproved
Plan.

A%ﬁn by & vote :if ,.ﬁ in fervor and&agaﬂns‘c. ananbsmining. thi5£dar of

By (SEg):
Prink narme; chsf\‘z!‘—"fm e h i

APFROVED AS TO FORM:

By (&lg.):
Print name:




Warsaw R-1X 5chool District
20363 Lane of Champions, Warsaw, MO 65355
Warsaw R-IX School District; Warsaw, Missouri RESOLUTION NO. ___ 001___

ARESOLUTION OF THE WARSAWRYX SCHOOL DISTRICT ADOPTING THE 2021 BENTON
COUNTY MULTIJURISDICTIONAL NATURAL HAZARD MITIGATION PLAN

WHEREAS the Warsaw R-IX School District recognizes the threat that natural hazands posa to
people and property within the Warsaw R-IX School District; and

WHEREAS the WarsawR <X 5chool District has partidpated in the pre paration of a mult-

jurisdictional local hazard mitigation plan, hereby known as the 2021 Benton County Multi-
jurisdictional Matural Hazard Mitigation Plan, hemeafter referned to as the Plan, in accordance with

the Disaster Mitigation Act of 2000; and

WHEREAS the Fran identifies mitigation goals and actions to reduce or elminate long-tern risk to
people and property in the Warsaw R-IX School Distict from the impack of future hazamds and
disasters; and

WHEREAS the WarsawR-IX School District recognizes that land use policies have a major impact

on whether people and proparty are exposed to natural hazards, the Warsaw R-IX School District
will endeavor to integrate the Flan into the comprehensive planning process; and

WHEREAS adoption by the Warsaw R4X School District demonstrates their commitment to hazard
mitigation and achieving the goals outlined in the Plan.

NOW THEREFDRE, BE IT RESOLVED BY THE WARSAW R-IX SCHOOL DISTRICT, in the State
of Missour, THAT:

In accordance with (local rule for adopting resolutions), the (focal goveming body’school district)
adopts the final FEMA-approved Flan.

HED bya voteof {__in favor and () againat, and_ abetaining, this /3 " day of

iR  Aad
—— .-'I-' I__l_ ;_':

By (Sigk — VN8 N Bas e
Pintname: JH puin) P oyier
ATTEST: /) -
By (Sig.): “." Wi v FV7 0 R

Print name: Doy e Fenp
APPROVED AS TO FORM:

By (Sig) —— ——r——

Print name:
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