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EXECUTIVE SUMMARY
The purpose of natural hazards mitigation is to reduce or eliminate long-term risk to people and
property from natural hazards. Harvey County and participating jurisdictions developed this
multi-hazard mitigation plan to reduce future losses to the County and its communities resulting
from natural hazards. The plan was prepared pursuant to the requirements of the Disaster
Mitigation Act of 2000 and to achieve eligibility for the Federal Emergency Management
Agency (FEMA) Flood Mitigation Assistance, Pre-Disaster Mitigation, and Hazard Mitigation
Grant Programs.
The County’s planning process followed a methodology prescribed by FEMA, which began with
the formation of a Hazard Mitigation Planning Committee (HMPC) comprised of key
stakeholders from Harvey County, participating jurisdictions, and state and federal agencies. The
HMPC conducted a risk assessment that identified and profiled hazards that pose a risk to
Harvey County, assessed the County’s vulnerability to these hazards, and examined the
capabilities in place to mitigate them. The County is vulnerable to several hazards that are
identified, profiled, and analyzed in this plan. Tornadoes, floods, winter storm, and drought are
among the hazards that can have a significant impact on the County.
Based upon the risk assessment, the HMPC identified goals and objectives for reducing risk from
hazards. The goals and objectives of this multi-hazard mitigation plan are to:
Goal #1: Increase capabilities and develop strategies to assure that vulnerable populations,
buildings, and critical facilities within Harvey County are protected from hazards and
reduce the damaging effects of those hazards.
1.

Reduce property losses due to flood, wildfire, winter storms, and other hazards.

2.

Increase the level of protection for critical facilities, infrastructure, and utility systems.

3.

Assure that vulnerable populations such as the elderly, homeless, low income or those
with Limited English Proficiency are included in mitigation and response planning.

Goal #2: Improve the level of responder, government, business, and citizen awareness and
preparedness for disaster.
1.

Strengthen outreach and partnerships with the private sector, non-profit organizations and
the public.

2.

Improve public understanding of hazards and risk by providing public awareness,
preparedness, and mitigation information through various channels of communication.

3.

Educate property and business owners on affordable mitigation and preparedness
measures that can be taken to reduce property loss.
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Goal #3: Promote a policy framework that assures effective hazard mitigation programs
are implemented and promoted.
1.
2.

Assure continued participation in the National Flood Insurance Program, including the
Community Rating System (CRS) Program.
Promote the adoption of ordinances that reduce damages from natural hazards.

To meet identified goals and objectives, the plan recommends the mitigation actions summarized
in the table on the following page. The HMPC also developed an implementation plan for each
action, which identifies priority level, background information, and ideas for implementation,
responsible agency, timeline, cost estimate, potential funding sources, and more. These
additional details are provided in Chapter 4.
The multi-hazard mitigation plan has been formally adopted by the Harvey County
Commissioners and the governing bodies of each participating jurisdiction and will be updated
within a five-year timeframe.
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PREREQUISITES
44 CFR requirement 201.6(c)(5): The local hazard mitigation plan shall include
documentation that the plan has been formally adopted by the governing body of the
jurisdiction requesting approval of the plan. For multi-jurisdictional plans, each
jurisdiction requesting approval of the plan must document that it has been formally
adopted.
Note to Reviewers: When this plan has been reviewed and approved pending adoption by
FEMA Region VII the adoption resolutions will be signed by the participating jurisdictions and
added to Appendix C.

The Harvey County Multi-Hazard Mitigation Plan is a multi-jurisdictional plan that
geographically covers everything within Harvey County’s jurisdictional boundaries (hereinafter
referred to as the planning area). The following 29 jurisdictions participated in the planning
process:
x

Harvey County

x

Lake Township

x

City of Burrton

x

Lakin Township

x

City of Halstead

x

Macon Township

x

City of Hesston

x

Newton Township

x

City of Newton

x

Pleasant Township

x

City of North Newton

x

Richland Township

x

City of Sedgwick

x

Sedgwick Township

x

City of Walton

x

Walton Township

x

USD 373 Newton

x

Fire District #1 (Walton)

x

USD 439 Sedgwick

x

Fire District #5 (Burrton)

x

USD 440 Halstead

x

Drainage District #2

x

USD 460 Hesston

x

Drainage District #3

x

Alta Township

x

Little Arkansas River Drainage #2

x

Darlington Township

x

Emma Township

x

Garden Township
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In addition to the local governments, several private non-profit entities participated in this effort
providing support and contributing to the mitigation strategy:
Butler Rural Electric Cooperative
Harvey County Public Health
Harvey County Extension Office
Harvey County Parks Department
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CHAPTER 1 INTRODUCTION AND

PLANNING PROCESS
1.1 Purpose
Harvey County and twenty-nine other jurisdictions prepared this local hazard mitigation plan to
guide hazard mitigation planning to better protect the people and property of the County from the
effects of hazard events. This plan demonstrates the communities’ commitment to reducing risks
from hazards and serves as a tool to help decision makers direct mitigation activities and
resources. This plan was also developed to make Harvey County and participating jurisdictions
eligible for certain federal disaster assistance, specifically, the Federal Emergency Management
Agency’s (FEMA) Hazard Mitigation Grant Program, Pre-Disaster Mitigation program, and
Flood Mitigation Assistance program.

1.2 Background and Scope
Each year in the United States, natural disasters take the lives of hundreds of people and injure
thousands more. Nationwide, taxpayers pay billions of dollars annually to help communities,
organizations, businesses, and individuals recover from disasters. These monies only partially
reflect the true cost of disasters, because additional expenses to insurance companies and
nongovernmental organizations are not reimbursed by tax dollars. Many natural disasters are
predictable, and much of the damage caused by these events can be alleviated or even
eliminated.
Hazard mitigation is defined by FEMA as “any sustained action taken to reduce or eliminate
long-term risk to human life and property from a hazard event.” The results of a three-year,
congressionally mandated independent study to assess future savings from mitigation activities
provides evidence that mitigation activities are highly cost-effective. On average, each dollar
spent on mitigation saves society an average of $4 in avoided future losses in addition to saving
lives and preventing injuries (National Institute of Building Science Multi-Hazard Mitigation
Council 2005).
Hazard mitigation planning is the process through which hazards that threaten communities are
identified, likely impacts of those hazards are determined, mitigation goals are set, and
appropriate strategies to lessen impacts are determined, prioritized, and implemented. This plan
documents Harvey County’s hazard mitigation planning process and identifies relevant hazards,
vulnerabilities, and strategies the County and participating jurisdictions will use to decrease
vulnerability and increase resiliency and sustainability in Harvey County.
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The Harvey County Multi-Hazard Mitigation Plan is a multi-jurisdictional plan that
geographically covers everything within Harvey County’s jurisdictional boundaries (hereinafter
referred to as the planning area). The following 29 jurisdictions participated in the planning
process:
x

Harvey County

x

Garden Township

x

City of Burrton

x

Lake Township

x

City of Halstead

x

Lakin Township

x

City of Hesston

x

Macon Township

x

City of Newton

x

Newton Township

x

City of North Newton

x

Pleasant Township

x

City of Sedgwick

x

Richland Township

x

City of Walton

x

Sedgwick Township

x

USD 373 Newton

x

Walton Township

x

USD 439 Sedgwick

x

Fire District #1 (Walton)

x

USD 440 Halstead

x

Fire District #5 (Burrton)

x

USD 460 Hesston

x

Drainage District #2

x

Alta Township

x

Drainage District #3

x

Darlington Township

x

Little Arkansas River Drainage #2

x

Emma Township

In addition to the local governments, several private non-profit entities participated in this effort
providing support and contributing to the mitigation strategy:
Butler Rural Electric Cooperative
Harvey County Public Health
Harvey County Extension Office
Harvey County Parks Department
This plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000
(Public Law 106-390) and the implementing regulations set forth by the Interim Final Rule
published in the Federal Register on February 26, 2002, (44 CFR §201.6) and finalized on
October 31, 2007. (Hereafter, these requirements and regulations will be referred to collectively
as the Disaster Mitigation Act.) While the act emphasized the need for mitigation plans and more
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coordinated mitigation planning and implementation efforts, the regulations established the
requirements that local hazard mitigation plans must meet in order for a local jurisdiction to be
eligible for certain federal disaster assistance and hazard mitigation funding under the Robert T.
Stafford Disaster Relief and Emergency Act (Public Law 93-288).
Information in this plan will be used to help guide and coordinate mitigation activities and
decisions for local land use policy in the future. Proactive mitigation planning will help reduce
the cost of disaster response and recovery to communities and their residents by protecting
critical community facilities, reducing liability exposure, and minimizing overall community
impacts and disruptions. The Harvey County planning area has been affected by hazards in the
past and the participating jurisdictions are therefore committed to reducing future impacts from
hazard events and becoming eligible for mitigation-related federal funding.

1.3 Plan Organization
The Harvey County Multi-Hazard Mitigation Plan is organized as follows:
Executive Summary
Prerequisites
Chapter 1:

Introduction and Planning Process

Chapter 2:

Planning Area Profile and Capabilities

Chapter 3:

Risk Assessment

Chapter 4:

Mitigation Strategy

Chapter 5:

Plan Implementation and Maintenance

Appendices

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

Harvey County contracted with AMEC Earth and Environmental (AMEC) in 2008 to assist
Harvey County in developing a multi-jurisdictional, multi-hazard mitigation plan. Harvey
County Emergency Management took the lead in developing this plan with AMEC’s assistance.
AMEC’s role was to:
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x

Assist in establishing the Hazard Mitigation Planning Committee (HMPC) as defined by
the Disaster Mitigation Act (DMA),

x

Meet the DMA requirements as established by federal regulations and following FEMA’s
planning guidance,

x

Facilitate the entire planning process,

x

Identify the data requirements that HMPC participants could provide and conduct the
research and documentation necessary to augment that data,

x

Assist in facilitating the public input process,

x

Produce the draft and final plan documents, and

x

Coordinate the Kansas Division of Emergency Management and FEMA Region VII plan
reviews.

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.

Harvey County invited incorporated cities, school districts, the community colleges, special
districts, private non-profit entities, key business partners, and elected officials in the County to
participate in the multi-jurisdictional Harvey County Multi-Hazard Mitigation Plan. The Disaster
Mitigation Act requires that each jurisdiction participate in the planning process and officially
adopt the multi-jurisdictional hazard mitigation plan. Each jurisdiction that chose to participate
in the planning process and development of the plan was required to meet strict plan
participation requirements defined at the beginning of the process, which included the following:
x

Designate a representative to serve on the HMPC

x

Participate in at least two of three HMPC meetings.

x

Complete and return the AMEC Data Collection Guide

x

Identify mitigation actions for the plan

x

Review and comment on plan drafts

x

Inform the public, local officials, and other interested parties about the planning process
and provide opportunity for them to comment on the plan

x

Formally adopt the mitigation plan

All of the jurisdictions listed as official participants in this plan met all of these participation
requirements.
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Table 1.1 shows the attendance of representatives at each meeting; sign-in sheets are included in
Appendix A: Planning Process Documentation.
Table 1.1 Jurisdictional Participation in Planning Meetings
Jurisdiction
Harvey County
Burrton **

HMPC Kickoff
Meeting

HMPC
Meeting #2

HMPC
Meeting #3

X

X

X

AR

X

AR

Halstead

X

X

Hesston

X

X

X

Newton

X

X

X

AR

AR

X

X

X

North Newton**
Sedgwick
Walton
USD 373 Newton

X

USD 439 Sedgwick

X

USD 440 Halstead

X

X

X

X
X

X

X

AR

AR

X

Alta Township

X

X

X

Darlington Township

X

X

X

X

X

X

AR

AR

AR

AR

X
X

USD 460 Hesston**

Emma Township
Garden Township**
Lake Township**
Lakin Township

X

X

Macon Township

X

X

Newton Township**

X

AR

AR

Pleasant Township

X

X

X

Richland Township

X

X

Sedgwick Township

X

X

X

Walton Township**

AR

AR

X

X

X

Fire District #1 (Walton)
Fire District #5 (Burrton)**

AR

X

AR

Little Arkansas River Drainage**

AR

X

AR

X

X

Alta Township Drainage Dist #2
Alta Township Drainage Dist #3

X

X

Those with ** were represented by authorized representatives. Meetings attended by the representative
are noted as AR. Copies of the Authorized Representative documentation (called Proxies)
are included in Appendix A.
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1.4.2 The 12-Step Planning Process
AMEC and Harvey County Emergency Management worked together to establish the framework
and process for this planning effort using FEMA’s Local Multi-Hazard Mitigation Planning
Guidance (2008) and the State and Local Mitigation Planning How-To Guides (2001), which
include Multi-Jurisdictional Mitigation Planning (2006). The plan is structured around a fourphase process:
1. Organize resources
2. Assess risks
3. Develop the mitigation plan
4. Implement the plan and monitor progress
Into this process, AMEC integrated a modified detailed 12-step planning process used for
FEMA’s Community Rating System (CRS) and Flood Mitigation Assistance programs. Thus, the
modified 12-step process used for this plan meets the funding eligibility requirements of the
Hazard Mitigation Grant Program, Pre-Disaster Mitigation program, Community Rating System,
and Flood Mitigation Assistance program. Table 1.2 shows how the modified 12-step process fits
into FEMA’s four-phase process.
Table 1.2 Mitigation Planning Process Used to Develop the Harvey County MultiHazard Mitigation Plan
DMA Process
1) Organize Resources
201.6(c)(1)
201.6(b)(1)
201.6(b)(2) and (3)
2) Assess Risks
201.6(c)(2)(i), (iii)
201.6(c)(2)(i), (iii)
201.6(c)(2)(ii), (iii)
201.6(c)(2)(ii), (iii)
3) Develop the Mitigation Plan
201.6(c)(3)(i)
201.6(c)(3)(ii)
201.6(c)(3)(iii)
4) Implement the Plan and Monitor Progress
201.6(c)(5)
201.6(c)(4)
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Phase I Organize Resources
Step 1: Organize the Planning Effort

The planning process officially began with a kickoff meeting in Newton, Kansas, on November
12, 2008. Harvey County Emergency Management mailed letters of invitation to the kickoff
meeting to county, municipal, district, state, federal, and other stakeholder representatives. This
list is included in Appendix A.
A Hazard Mitigation Planning Committee (HMPC) was created that includes representatives
from each participating jurisdiction, departments of the County, and other local, state, and
federal organizations responsible for making decisions in the plan and agreeing upon the final
contents. Kickoff meeting attendees discussed potential participants and made decisions about
additional stakeholders to invite to participate on the HMPC. A complete list of all agencies and
organizations that participated on the Harvey County HMPC is provided in Appendix A.
The HMPC contributed to this planning process by:
x

providing facilities for meetings,

x

attending meetings,

x

collecting data,

x

managing administrative details,

x

making decisions on plan process and content,

x

submitting mitigation action implementation worksheets,

x

reviewing drafts, and

x coordinating and assisting with public involvement and plan adoptions.
The HMPC communicated during the planning process with a combination of face-to-face
meetings, phone interviews, and email correspondence. The meeting schedule and topics are
listed in Table 1.3. The sign-in sheets, agendas, and meeting minutes for each of the meetings are
included in Appendix A.
Table 1.3 Schedule of HMPC Meetings
Meeting

Topic

Date

HMPC #1
Kickoff

Kickoff meeting: introduction to DMA, the planning process, and
hazard identification. Distribution of data collection guide to
jurisdictions.

11/12/2008

HMPC #2
Goals &
Objectives

Review of risk assessment. Identification of plan goals and
objectives.

1/29/2009

HMPC #3
Actions

Mitigation action identification and prioritization. Determine process
to monitor, evaluate, and update plan.

4/23/2009
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During the kickoff meeting, AMEC presented information on the scope and purpose of the plan,
participation requirements of HMPC members, and the proposed project work plan and schedule.
Plans for public involvement (Step 2) and coordination with other agencies and departments
(Step 3) were discussed. AMEC also introduced hazard identification requirements and data. The
HMPC discussed past events and impacts and future probability for each of the hazards required
by FEMA for consideration in a local hazard mitigation plan. The HMPC refined the list of
hazards to make it relevant to Harvey County.
Participants were given a Data Collection Guide to facilitate the collection of information needed
to support the plan, such as data on historic hazard events, values at risk, and current capabilities.
Each participating jurisdiction completed and returned the worksheets in this document to
AMEC.
Step 2: Plan for Public Involvement
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 the initial meeting attendees discussed methods for involving stakeholders and the public in
the plan. Other stakeholders that the group identified as important to include in the planning
process included representatives from schools in Harvey County, the Harvey County Extension
Agent and representatives from the Rural Electric Cooperative. The group discussed methods
that are used to effectively engage the public in Harvey County. Examples included county and
school websites. Many members of the group also suggested the use of other websites and
newsletters. A copy of the draft plan will be placed in Harvey County public libraries.
Results of the Risk Assessment were presented and comments discussed at the second meeting of
the HMPC. The group discussed other methods that could be used to collect public comments.
During the drafting of the plan, HMPC members provided their constituents with information
about the plan’s progress including goals and objectives and the hazard ranking. Copies of a
public input questionnaire were distributed to each HMPC member during the third and final
meeting of the HMPC. Each member of the committee was asked to provide copies of the
questionnaire to individuals within their jurisdiction. Postage paid envelopes were provided for
return to AMEC for compilation. A copy of the questionnaire is included in Appendix A.
HMPC members collected and returned questionnaires to AMEC. The results from the 147
returned questionnaires completed are summarized in Table 1.4 and Table 1.5.
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Of the hazards ranked as high by the HMPC, the following percentages of the public respondents
had been personally affected by the hazard:
Table 1.4 Percentage of Public Respondents Reporting Personal Hazard Affect
Utility Failure
72.1%

Hail

Wildfire

68.7%

13.6%

Tornado

Flood

44.9%

57.8%

A significant percentage of the respondents, 60.5%, felt that participation in the National Flood
Insurance Program was “very important.” Only 8.8% felt that participation was “not
important.”
Each of the respondents also provided input into the types of projects/actions that they felt could
benefit their community.
Table 1.5 Concurrence with State Level Funding Priorities
Acquisition of Flood
Prone Properties

Additional Community
Storm Shelters

Upgrades to the
Electric Power System
Infrastructure

Protection of Critical
Facilities

58.5%

78.2%

63.3%

55.1%

The information derived from this public input was used to validate the committee decisions
regarding hazard ranking and provide public input into the types of actions that were ultimately
placed in this plan.
The public was given an opportunity to provide input on a draft of the complete plan prior to its
submittal to the State and FEMA. Harvey County provided the plan draft for review and
comment on the Harvey County website at
http://www.harveycounty.com/index.php?option=com_content&view=article&id=342:forpublic-review-hazard-mitigation-plan&catid=1:latest-news and in hard copy at the following
locations:
x

Harvey County Courthouse, Emergency Management

x

Burrton Public Library

x

Halstead Public Library

x

Hesston Public Library

x

Newton Public Library

x

Sedgwick Public Library

x

Walton Community Library
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The plan was available at these locations from July 13-17, 2009. The jurisdictions announced
the availability of the draft plan and the public comment period in the Newton Kansan, the daily
newspaper. This paper has the widest circulation of newspapers in Harvey County. According
to the Newton Kansan advertising section, the newspaper has a daily circulation of 7,669, and
services the cities of Newton, Burrton, Sedgwick, North Newton, Halstead, Hesston and Walton
as well as cities in Marion County. Copies of the newspaper notice regarding public review of
the plan is provided in Appendix A.
The HMPC invited other targeted stakeholders to comment on the draft plan by letter, which is
described in greater detail in Step 3: Coordinate with Other Departments and Agencies. A list of
the targeted stakeholders in included in Appendix A.
Step 3: Coordinate with Other Departments and Agencies
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.

There are numerous organizations whose goals and interests interface with hazard mitigation in
Harvey County. Coordination with these organizations and other community planning efforts is
vital to the success of this plan. Harvey County Emergency Management invited other local,
state, and federal departments and agencies to the kickoff meeting to learn about the hazard
mitigation planning initiative. Many of the agencies participated throughout the planning process
on the HMPC and were listed previously in Step 1: Organize the Planning Effort.
In addition, the HMPC developed a list of neighboring communities and local and regional
agencies involved in hazard mitigation activities, as well as other interests, to invite by letter to
review and comment on the draft of the Harvey County Multi-Hazard Mitigation Plan. A copy of
this letter is provided in Appendix A.
As part of the coordination with other agencies, the HMPC collected and reviewed existing
technical data, reports, and plans. These included the Kansas State Hazard Mitigation Plan,
Flood Insurance Studies from Newton, Hesston, North Newton, Sedgwick and the
Unincorporated County, reports from the National Flood Insurance Program’s Community
Information System, Kansas Forest Service Community Wildfire Hazard Assessment Report for
Harvey County (2009), as well as other data from state and federal agencies. This information
was used in the development of the hazard identification, vulnerability assessment, and
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capability assessment and in the formation of goals, objectives, and mitigation actions. These
sources are documented throughout the plan.
Phase 2 Assess Risk
Step 4: Identify the Hazards

AMEC assisted the HMPC in a process to identify the natural hazards that have impacted or
could impact communities in Harvey County. At the kickoff meeting, the HMPC examined the
history of disaster declarations in Harvey County and the list of hazards included in the Kansas
State Plan. The committee then worked through this list of all potential hazards that could affect
the planning area. They discussed past hazard events, types of damage, and where additional
information might be found. There were several hazards that the committee chose to exclude
from further review. Justification is provided for each hazard removed from further review in
Section 3.1.
Step 5: Profile the Hazards

During the kick-off meeting, the HMPC refined the list of hazards to make the analysis relevant
to Harvey County, discussed past events and impacts and came to consensus on the probability
level for each hazard. The planning committee also reviewed the magnitude, duration, and
warning elements that were utilized in preparation of the preliminary hazard profiles and made
recommendations for modifications to more accurately reflect the impacts of the hazards in the
planning area. A profile of each of these hazards was then developed. Web resources, existing
reports and plans, and existing geographic information systems (GIS) layers were used to
compile information about past hazard events. This information and information provided by the
HMPC was used to develop profiles detailing the location, previous occurrences, probability of
future occurrences, and magnitude/severity of each hazard. The data collection guide distributed
at the kickoff meeting also provided information to identify hazards and vulnerabilities. More
information on the methodology and resources used to identify and profile the hazards can be
found in Sections 3.1 and 3.2.
Step 6: Identify Assets

After profiling the hazards that could affect Harvey County, the HMPC collected information to
describe the likely impacts of future hazard events on the participating jurisdictions. This step
included two parts: a vulnerability assessment and a capability assessment.
Vulnerability Assessment—Participating jurisdictions inventoried their assets at risk to natural
hazards—overall and in identified hazard areas. These assets included total number and value of
structures; critical facilities and infrastructure; natural, historic, and cultural assets; economic
assets; and vulnerable populations. The HMPC also analyzed development trends in hazard
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areas. FEMA’s loss estimation computer software, HAZUS-MH, was utilized to provide
information on populations at risk as well as estimated numbers and values of buildings at risk.
The assets at risk were discussed for the planning area as a whole for those hazards that do not
vary geographically. Additionally, utilizing the HAZUS-MH tool, assets at risk to a 100-year
flood in Harvey County were discussed separately as this hazard varies across the planning area
Capability Assessment—This assessment consisted of identifying the existing mitigation
capabilities of participating jurisdictions. This involved collecting information about existing
government programs, policies, regulations, ordinances, and plans that mitigate or could be used
to mitigate risk to disasters. Participating jurisdictions collected information on their regulatory,
personnel, fiscal, and technical capabilities, as well as ongoing initiatives related to interagency
coordination and public outreach. This information is included in Chapter 2 Planning Area
Profile and Capabilities.
Step 7: Estimate Losses

Where sufficient information was available, a variety of methods was used to estimate losses for
each profiled hazard that received a moderate or high planning significance level. For the flood
hazard, FEMA’s loss estimation computer software, HAZUS-MH was utilized to estimate losses
in the planning area as a result of a 100-year flood event. The methodology is described in detail
for each hazard analysis that included a loss estimate. For hazards other than flood, the
methodology used includes data provided by FEMA’s Guidance on Benefit Cost Analysis of
Hazard Mitigation Projects, May 2001. This information can be found in Section 3.3.3
Results of the risk assessment were presented and comments discussed at the second meeting of
the HMPC on January 29, 2009. AMEC provided the draft risk assessment to the HMPC at the
meeting for review and comment.
Phase 3 Develop the Mitigation Plan
Step 8: Set Goals

AMEC facilitated a brainstorming and discussion session with the HMPC during their second
meeting to identify goals and objectives for the overall multi-jurisdictional mitigation plan. To
focus the committee on the issues brought out by the risk assessment, key issues were
summarized for each hazard profiled. Then the HMPC discussed definitions and examples of
goals, objectives, and actions and considered the goals of the state hazard mitigation plan and
other relevant local plans. Then, as a group, the HMPC achieved consensus on the final goals
and objectives for the multi-jurisdictional plan, which are described in Chapter 4.

Harvey County, Kansas
Multi-Hazard Mitigation Plan
July, 2009

FINAL

Page 1.12

Step 9: Review Possible Activities

At the second HMPC meeting, a worksheet was provided to each of the HMPC members for
them to develop and record ideas for potential mitigation actions. This worksheet summarized
the key issues or problem statements brought out by the risk assessment for each hazard profiled
and invited committee members to develop actions to address the problems. The action ideas
were requested to be returned ahead of the third meeting and were compiled into a list for
discussion during the meeting. During the 3rd meeting, the HMPC reviewed the list of actions
that had been submitted. As each action was presented, the responsible jurisdiction was
identified. After reviewing the actions that were submitted prior to the meeting, additional
actions were brainstormed and the responsible jurisdictions identified. Once all actions had been
discussed and the responsible jurisdiction identified, the HMPC members were instructed to
complete an action identification worksheet and a modified STAPLEE worksheet for each action
they wished to include in the plan. The purpose of the action identification worksheet is to
document background information, ideas for implementation, alternatives, responsible office,
partners, potential funding, cost estimates, benefits, and timeline for each identified action. The
modified STAPLEE worksheet was reviewed for the committee members to keep in mind the
various elements as they conducted the prioritization exercise described below as well as answer
any questions. Special emphasis was placed on the cost-effectiveness of the actions as HMPC
members were instructed that a principle eligibility factor for FEMA’s mitigation grant programs
require applicants to demonstrate that the action will not cost more than the anticipated value of
the reduction in both direct damages and subsequent negative impacts to the area if future
disasters occur. It was explained to the HMPC that cost-effective mitigation actions are those
actions that, over time, have a higher value of avoided damages than the cost to implement the
measure.
Committee members sorted action items into 14 general categories of actions. The list of actions
was placed on large easels around the room. Each member of the HMPC was given six “voting
dots” to place next to the categories that they felt were most important to implement, keeping in
mind the STAPLEE considerations that had just been reviewed. Projects were then sorted into
high, medium, or low priority based upon the number of votes they received. This process is
described in more detail in Chapter 4 Mitigation Strategy.
At the conclusion of the meeting and through follow-up communication, the jurisdictions were
instructed to refine the mitigation actions and to continue to work with their local staff to submit
any additional mitigation actions unique to their jurisdiction that had not been identified during
the meeting.
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Step 10: Draft the Plan

A complete draft of the plan was made available online and in hard copy for review and
comment by the public and other agencies and interested stakeholders. This review period was
from July 13 to July 17, 2009. Methods for inviting interested parties and the public to review
and comment on the plan were discussed in Steps 2 and 3, and materials are provided in
Appendix A. Comments were integrated into a final draft for submittal to the Kansas Division of
Emergency Management and FEMA Region VII.
Phase 4 Implement the Plan and Monitor Progress
Step 11: Adopt the Plan

To secure buy-in and officially implement the plan, the governing bodies of each participating
jurisdiction adopted the plan. Scanned copies of resolutions of adoption are included in
Appendix C.
Step 12: Implement, Evaluate, and Revise the Plan

The HMPC developed and agreed upon an overall strategy for plan implementation and for
monitoring and maintaining the plan over time during Meeting #3. This strategy is described in
Chapter 5 Plan Maintenance Process.
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CHAPTER 2 PLANNING AREA PROFILE
AND CAPABILITIES
Chapter 2 provides a general profile of Harvey County followed by descriptions of each of the
jurisdictions participating in this plan and their existing mitigation capabilities.
Figure 2.1 shows a map of the Harvey County planning area.
Figure 2.1 Harvey County Planning Area

2.1.1 Geography and Topography
Harvey County is located in south central Kansas, along the Little Arkansas River. The county
encompasses 540 square miles, is 18 miles wide in its north-south dimension and 30 miles long
in its east-west dimension. The county is located seventy five miles north of the Oklahoma
border and about one hundred and ten miles south of the Nebraska state line. The county is
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located approximately 30 miles south-southeast of the geographic center of the continental
United States. Harvey County contains seven cities.
Although it is the tenth smallest county in Kansas, it contains three distinct physiographic
provinces: the Arkansas River Lowlands in the west, Wellington-McPherson Lowlands in the
center and Flint Hills on the eastern edge. According to William G. Cutler's History of the State
of Kansas, the surface soil of Harvey is similar to that of other counties in the immediate
vicinity, being a rich, black sandy loam, strongly impregnated with gypsum and lime, and varies
in depth upon the uplands from two to ten feet, and upon the bottoms from three to thirty feet.
The subsoil is very porous and under laid with gypsum, which accounts for its remarkable
productiveness. The entire county slopes gently to the southeast, about one half being upland and
the remainder being equally divided between first and second bottom. Given its soil and climate,
a full range of common products can be raised here, including grains, grasses and fruits.
Harvey has some of the best water resources in the state. The Great Arkansas River flows
through the southwestern corner; the Little Arkansas enters the county from the north and flows
southeast. Tributaries include Turkey, Black Kettle, Kisawa, Sand, Jester, the three Emmets and
Gooseberry creeks. In addition to these there are Doyle, Wildcat, Gypsum, and two branches of
the West White River which are important tributaries of the Walnut River. These streams are, in
all seasons of the year, fed by numerous springs and minor tributaries. Well depths range from
ten to fifteen feet in the lowlands and twenty to forty feet on the uplands.
The elevation of Harvey County averages 1,450 feet above sea level. Elevation at the Newton
City-County Airport, located three miles east of Newton, is 1,533 feet above sea level.
The ancestry of Harvey County residents is predominantly German with approximately 45
percent of the population reporting some German background.

2.1.2 Climate
The climate regime for the Midwestern region of the United States that includes Harvey County
is a transition area between semi-arid and humid continental areas. It is characterized by
moderate precipitation levels and continental weather patterns supporting temperate grasslands,
savannahs, and shrub lands. The Kansas State University Weather Data Library reports an annual
precipitation average of 31.52 inches per year for the period 2000-2008, with a high of 38.6
inches in 2008 and a low of 17.15 inches in 2006. Precipitation totals for the months of
December through February are generally the lowest of the year, typically contributing less than
12 percent to the annual total. Harvey County averages 225 sunny days per year and average
high temperatures in July are 6.6 degrees hotter than the national average. Table 2.1 contains the
climate averages for Newton.
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Table 2.1 Newton, Kansas Annual Climate Averages
Climate

Newton

United States

Annual Rainfall (inches)

31.6

36.6

Annual Snowfall (inches)

13.3

25.2

76

101

Sunny Days (annual total)

225

205

Average July High Temperature (°F)

93.1

86.5

Average January Low Temperature (°F)

20.0

20.8

Precipitation Days (annual total)

Source: Kansas State University Research and Extension, http://www.oznet.ksu.edu/wdl/precip%20files/hv_p.asp ; Sperlings,
http://www.bestplaces.net/city/Newton-Kansas.aspx

2.1.3 Population/Demographics
According to the Kansas Division of the Budget, the July 1, 2007 population estimate for Harvey
County was 33,493. Population density is 60.9 people per square mile; lower than the national
average but higher than the statewide average of 32.9. County population increased 1.9 percent
from 2000 to 2007. Populations for each of the incorporated cities and the unincorporated area of
the county are provided in Table 2.2 with population characteristics in Table 2.3.
Table 2.2 Harvey County Population Change, 2000-2007
Jurisdiction
Burrton city

2000

2007

932

890

Change 2000-2007 (%)
(4.7)

Halstead city

1,873

1,886

0.7

Hesston city

3,509

3,701

5.2

Newton city

17,190

18,017

4.6

North Newton city

1,522

1,573

3.2

Sedgwick city (pt.)

1,326

1,409

5.9

284

287

1.0

6,233

5,730

(8.8)

32,869

33,493

1.90%

Walton city
Unincorporated Harvey County
Total Harvey County

Source: Kansas Division of the Budget, http://budget.ks.gov/ecodemo.htm Selected U.S. Census 2000 demographic and social
characteristics for Harvey County are shown in Table 2.3 are for the entire county including totals from incorporated
areas.
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Table 2.3 Harvey County Demographic and Social Characteristics
Under 5
Years
(%)

65 Years
and Over
(%)

U.S.

6.8

12.4

36.0

2.6

80.4

24.4

Kansas

7.0

13.3

35.5

2.5

86.0

25.8

Harvey County

6.1

16.8

34.9

2.46

89.6

24.0

Burrton city

8.5

13.1

36.6

2.58

81.7

8.4

Halstead city

6.9

18.0

35.3

2.44

86.4

19.3

Hesston city

5.6

19.7

36.4

2.52

90.1

32.2

Newton city

5.6

16.5

34.3

2.43

83.8

21.6

North Newton City

2.6

35.3

15.1

1.89

87.5

49.9

Sedgwick city (pt.)

7.7

13.8

42.0

2.71

87.3

14.4

Walton city

7.4

8.8

44.0

2.61

78.9

14.4

Jurisdiction

Households w/
Individuals
Under 18 (%)

Average
Household
Size

High School
Graduates
(%)

Bachelor
Degree or
Higher (%)

Source: U.S. Census Bureau, 2000, www.census.gov/

2.1.4 History
Harvey County was settled as early as 1869, but the plan to form a new county was not adopted
until the fall of 1871. The new county was to consist of sixteen townships, ten to be taken from
Sedgwick County, three from McPherson County and three from Marion County, with Newton
as the county seat. According to this plan, the territory embraced in the limits of Burton,
Halstead, Darlington, Lake, Lakin, Macon, Newton, Pleasant, Richland, Sedgwick, Alta,
Highland, Emma and Garden townships, was organized by an act of Legislature, February 29,
1872. The county was tamed for James M. Harvey, Captain of Company G, Tenth Regiment of
Kansas Infantry, and Governor of the State from 1869 to 1873. In January, 1874, he was elected
United States Senator to fill the unexpired term ending in 1877.
On the completion of the Atchison, Topeka & Santa Fe Railroad, July 17, 1871, Newton became
the shipping point for Texas cattle herds which were previously driven to Abilene for transport.
The "cow-boy reign" lasted from June, 1871, to January 1, 1873, after which the railroad was
completed to Dodge City and a branch to Wichita. The cattle trade moved to those locations and
the city of Newton was able to recover from “the desperadoes and roughs who so long infested
it.” (Cutler, 1883)
In addition to the county's dynamic railroad history, it experienced Mennonite migration into
south central Kansas in the 1870s and 1880s. It was the Mennonite settlers who introduced
Turkey Red Hard winter wheat to the state.
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Newton is a sizable culture center for the Mexican population due to the fact that Newton was at
one time a major point on the Santa Fe also intersected by the Missouri Pacific. Thousands of
Mexican laborers arrived to work on the railroad and many became permanent residents.

2.1.5 Economy/Industry
According to the 2000 U.S. Census, the industries that employed the highest percentage of
Harvey County’s labor force were educational, health, and social service with 28.0 percent of
workers employed in these areas compared to 21.9 percent for the state. In Harvey County
manufacturing jobs represented 21.0 percent and retail trade 10.7 percent compared to state wide
rates of 15.0 percent and 11.5 percent respectively.
The Kansas Department of Labor reports 18,281 Harvey County residents in the civilian labor
force as of February 2009. The County unemployment rate of 4.9 percent is lower than the
statewide unemployment rate (6.2 percent) which is up from 4.0 percent last year. The state
unemployment rate reflects the job losses resulting from the economic slowdown.
Table 2.4 lists selected economic characteristics for Harvey County and incorporated cities from
the 2000 U.S. Census.
Table 2.4 Harvey County Economic Characteristics by Jurisdiction, 2000
Jurisdiction

Median
Household
Income ($)

Median
Home
Value ($)

U.S.

41,994

119,600

Kansas

40,624

Harvey County

Median
Monthly cost
with
Mortgage ($)

Population
16+ in Labor
Force (%)

1,088

63.9

83,500

888

67.5

40,907

94,400

787

66.6

Burrton

33,646

50,900

561

65.3

Halstead

42,411

71,600

802

66.9

Hesston

42,585

96,300

925

67.7

Newton

38,236

67,800

755

66.2

North Newton

36,974

94,500

930

54.0

Sedgwick city
(pt.)

44,934

66,300

798

69.3

Walton

34,375

48,500

669

83.6
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Highest Employing Industry
(%)
Educational, Health, Social
Services
(19.9%)
Educational, Health, Social
Services
(21.9%)
Educational, Health, Social
Services
(28.0%)
Educational, Health, Social
Services
(23.6%)
Educational, Health, Social
Services
(32.3%)
Educational, Health, Social
Services
(41.2%)
Educational, Health, Social
Services
(25.9%)
Educational, Health, Social
Services
(45.2%)
Educational, Health, Social
Services
(23.8%)
Manufacturing (25.0%)
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Information from the Kansas Center for Community and Economic Development (KCCED)
reports the number of business establishments in Harvey County increased from 818 to 856 ( up
4.6 percent) from 2000-2006. In 2006, 740 businesses had 1-19 employees, 95 had 20-99
employees, 19 had 100-499 employees, and two had 500 or more employees.
According to payroll data from 2006, manufacturing establishments constitute the highest
percentage of the county payroll total (39.8 percent), followed by health care and social
assistance (22.1 percent). Retail trade was the most common business type in 2006 (16.8 percent
of total), followed by other services (14.5 percent) and health care and social assistance (10.4
percent). Table 2.5 contains information about business establishments, employees and payroll
values by occupational sector for Harvey County in 2006.
Table 2.5 Establishments, Employment and Payroll by Occupational Sector, 2006
Total
Establish
ments
(count)

Establish
ments
(%)

Number of
Employees
(# on
3-12-06)

Percent
Employees

856

100.0

13,202

100.0

350,414

100.0

Forestry, fishing, hunting, and
agriculture support

1

0.1

0-19

0.1

0

0.0

Mining

7

0.8

50

0.4

2,047

0.6

Utilities

1

0.1

20-99

0.2

0

0.0

100

11.7

695

5.3

25,367

7.2

Manufacturing

66

7.7

3,832

29.0

139,356

39.8

Wholesale trade

34

4.0

262

2.0

8,279

2.4

144

16.8

1,697

12.9

29,243

8.3

Transportation & warehousing

30

3.5

189

1.4

7,812

2.2

Information

20

2.3

108

0.8

2,789

0.8

Finance & insurance

51

6.0

289

2.2

9,219

2.6

Real estate & rental & leasing

28

3.3

77

0.6

1,154

0.3

Professional, scientific & technical
services

47

5.5

265

2.0

6,807

1.9

4

0.5

20-99

0.2

0

0.0

25

2.9

417

3.2

6,827

1.9

8

0.9

741

5.6

9,285

2.6

89

10.4

2,710

20.5

77,599

22.1

9

1.1

60

0.5

743

0.2

Occupational Sector
Total

Construction

Retail trade

Management of companies &
enterprises
Admin, support, waste mgt,
remediation services
Educational services
Health care and social assistance
Arts, entertainment & recreation
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Occupational Sector

Total
Establish
ments
(count)

Establish
ments
(%)

Number of
Employees
(# on
3-12-06)

Percent
Employees

65

7.6

1,065

8.1

9,865

2.8

124

14.5

696

5.3

11,640

3.3

3

0.4

3

0.0

52

0.0

Accommodation & food services
Other services (except public
administration)
Unclassified establishments

Annual
Payroll
(2006)

Percent
Annual
Payroll

Source: http://censtats.census.gov/cgi-bin/cbpnaic/cbpsect.pl
Notes: Zero (0) values may indicate missing data or non-calculated amounts.

Major Employers
Listed below are the major employers for each incorporated city.
Burrton, Kansas Major Employers
Employers

Product/Service

Hardwood Supply
Public Schools
Southwest & Assoc

Manufacturer
Education
Manufacturer

Full & Part-Time
Employees
80
65
60

Halstead, Kansas Major Employers
Employers

Product/Service

USD 440
Idaho Timber
Legg Company
Skyline Homes
City of Halstead
Valley Hope
Halstead Health & Rehab
Farmer’s COOP
Kansas Learning Center

Education
Manufacturer
Manufacturer
Construction
Government
Health Care
Health Care
Agriculture
Education

Full & Part-Time
Employees
100
80
80
60
50
42
40
20
10

Hesston, Kansas Major Employers
Employers

Product/Service

AGCO Industries
EXCEL Industries
Schowalter Villa
UDS 460
Hesston College
City of Hesston
King Construction
Kropf Lumber

Manufacturer
Manufacturer
Health Care
Education
Education
Government
Construction
Construction
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Newton, Kansas Major Employers
Employers

Product/Service

UDS 373
Norcraft Industries
Newton Medical Center
Wal-Mart
BNSF Railway
Prairie View Hospital
Dillons Stores
Residential Care
City of Newton
Harvey County

Education
Manufacturing
Health Care
Mercantile
Transportation
Health Care
Mercantile
Health Care
Government
Government

Full & Part-Time
Employees
850
652
560
400
380
293
213
209
175
166

North Newton, Kansas Major Employers
Employers

Product/Service

Bethel College
Hehr International
Kidron Bethel Village

Education
Manufacturing
Health Care

Full & Part-Time
Employees
180
110
90

Sedgwick, Kansas Major Employers
Employers

Product/Service

USD 439
Sedgwick Healthcare
City of Sedgwick
Unruh Fabrication
Sedgwick COOP

Education
Health Care
Government
Manufacturing
Agriculture

Full & Part-Time
Employees
100
66
47
25
10

Walton, Kansas Major Employers
Employers

Product/Service

USD 373
Mid Kansas COOP

Education
Agriculture

Full & Part-Time
Employees
15
15

2.1.6 Agriculture
Agriculture is a major component of the economy of Harvey County. In 2007 – 2008, cattle held
the largest share of overall value of production (26.2 percent) based on inventory. Corn,
soybeans, sorghum, and to a lesser extent wheat, milk, hay are other important crops in terms of

Harvey County, Kansas
Multi-Hazard Mitigation Plan
July, 2009

FINAL

Page 2.22

value of production. Table 2.6 below shows the production value, the percentage of county total
for the main agricultural products in Harvey County and its rank among all Kansas counties.
Table 2.6 Harvey County Agricultural Production Value, 2007 – 2008
Percent of Total
Annual Production
Value
26.2%

Crop
Cattle

Production Value
($)

County Rank in
State

23,750,000

89

Corn

21.5%

19,455,800

40

Soybeans

19.3%

17,474,000

17

Sorghum

15.4%

14,002,900

23

Wheat

9.8%

8,845,000

43

Milk

4.0%

3,647,000

9

Hay

3.9%

3,503,700

65

Source: http://www.nass.usda.gov/Statistics_by_State/Kansas/Publications/Annual_Statistical_Bulletin/County_Farm_Facts/

Harvey County ranks 80th in the state for the number of acres in production in 2007-2008
(345,000) and 26th in number of farms (810). The year 2008 was an exceptional wheat crop
following one of the poorest years. Table 2.7 shows the number of acres harvested, yield per
acre, and county production total for primary crop types for the period 2006-2008.
Table 2.7 Harvey County Crop Production, 2006-2008

Commodity
Wheat

Corn

Sorghum

Soybeans

Yield
(bushels
/tons)
43.0

Total
Production
(bushels/tons)
5,278,000

Production
Value ($)

Year
2006

Harvested
(acres)
124,100

2007

105,100

14.0

1,420,000

8,845,000

2008

119,500

50.5

6,008,000

na

3-year

116,233

35.8

4,235,333

na

2006

34,200

113

3,877,800

12,653,800

2007

34,300

138

4,741,000

19,455,800

2008

38,300

138

5,290,000

na

3-year

35,267

129

4,565,933

na

2006

40,600

60

2,449,300

8,410,000

2007

44,300

78

3,447,300

14,002,900

2008

41,700

85

3,532,000

na

3-year

42,200

74

3,128,533

na

2006

49,500

35

1,717,700

10,572,000

2007

48,900

33

1,636,700

17,474,000

2008

61,000

37

2,244,000

na
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Commodity
Hay (tons)

Year
3-year

Harvested
(acres)
53,133

Yield
(bushels
/tons)
35

Total
Production
(bushels/tons)
1,866,133

Production
Value ($)
na

2006

25,200

2,0

51,600

2,946,500

2007

20,600

1.9

40,000

3,503,700

2008

20,600

1.9

40,000

na

3-year

23,933

2

43,900

na

Source: USDA, National Agricultural Statistics Service (NASS), http://www.nass.usda.gov Note: 2008 values not available

Major Rivers and Watersheds: Harvey County contains a portion of 3 watersheds. They are:
Little Arkansas, Upper Cottonwood, and Upper Walnut River. All are considered “low
vulnerability” watersheds according to Scorecard.org which is a website that ranks the
environmental impacts based on industrial pollution. The site aggregates reports from state and
federal sources to make determinations. There are 3 reservoirs in Harvey County: Harvey
County East Park Lake, Patterson Lake, and West Park Lake.
Streams, rivers, and creeks: Black Kettle Creek, Blaze Fork, Dry Creek, East Branch
Whitewater Creek, East Emma Creek, East Fork Jester Creek, Emma Creek, Gypsum Creek,
Kisiwa Creek, Middle Emma Creek, Mud Creek, North Branch Kisiwa Creek, Sand Creek,
Turkey Creek, West Branch Whitewater Creek, West Emma Creek, West Fork Jester Creek,
West Wildcat Creek, Slate Creek, and Gooseberry Creek.

2.2 Jurisdictional Descriptions and Capabilities
2.2.1 Burrton
Burrton is located at 38°121N97°4020W (38.022573, -97.672316). According to the United
States Census Bureau, the city has a total area of 0.6 square miles (1.6 km²), all of it land. As of
the census of 2000, there were 932 people, 361 households, and 251 families residing in the city.
The population density was 1,520.9 people per square mile (589.9/km²). There were 361
households out of which 33.0% had children under the age of 18 living with them. The average
household size was 2.58 and the average family size was 3.08. In the city, the population was
spread out with 28.2% under the age of 18, 10.4% from 18 to 24, 28.8% from 25 to 44, 19.5%
from 45 to 64, and 13.1% who were 65 years of age or older. The median age was 34 years. The
median income for a household in the city was $33,646, and the median income for a family was
$37,174. The per capita income for the city was $14,835. About 9.9% of families and 11.6% of
the population were below the poverty line.
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Land Use and Development Trends
Burrton’s downtown has several businesses which include the city auditorium, city offices,
Burrton ambulance department, post office, Dole Senior Center, State Bank of Burrton, Ruth
Dole Memorial Library, Hair Hut, American Legion Post and the police department with city
chambers. Burrton also has three manufacturing businesses which include Steve Lang's
Hardwood Supply, Southwest & Associates and Yoder's Ornamental Concrete. There are also
businesses in the country that belong to the Burrton business community. Burrton does have two
city parks that have playgrounds and shelters. There are currently no active areas of
development.

Technical and Fiscal Resources
The City has few personnel resources available for mitigation projects. They rely on Harvey
County officials for emergency management, GIS services and other functions. Burrton does
have a part time building official and contracts with a certified engineering firm for land
development and management projects. Burton does have access to Community Development
Block Grant funds, capital improvements project funding, and can collect fees for sewer, water,
gas and electric service. The City is able to incur debt through general obligation bonds and
special tax bonds and is able to withhold spending in hazard-prone zones.

Existing Plans and Policies
Burrton is currently withdrawn from the National Flood Insurance Program. Burrton has a
zoning ordinance including a subdivision ordinance and utilizes the county emergency
operations plan. The city’s fire department has an ISO rating of 6.

Other Mitigation Activities
Currently Burrton has a public awareness campaign regarding city provided utilities. Burrton
relies on county provided outdoor warning siren system for tornado and other emergencies.

2.2.2 Halstead
Halstead is located at 38°04N 97°3030W (38.001036, -97.508239).
According to the United States Census Bureau, the city has a total area of 1.3 square miles
(3.4 km²), all of it land. As of the censushttp://en.wikipedia.org/wiki/Halstead,_Kansas cite_note-GR2-0#cite_note-GR2-0 of 2000, there were 1,873 people, 760 households, and 528
families residing in the city. The population density was 1,438.1 people per square mile. There
were 760 households with an average household size of 2.44 and an average family size of 2.98.
The median income for a household in the city was $42,411, and the median income for a family
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was $51,458. Males had a median income of $33,239 versus $22,554 for females. The per capita
income for the city was $20,252. About 2.2% of families and 5.8% of the population were below
the poverty line.
Halstead is a "city of the second class" under Kansas statutes, but has retained the "city of the
third class" governance plan that provides for an elected mayor who serves a two-year term, and
five council members elected at-large for two- and four-year terms, determined by the vote
outcome. Management of the city is delegated to a city administrator, hired by the governing
body.

Land Use and Development Trends
Halstead participates in the Harvey County Economic Development Council. According to data
provided by City of Halstead administration, land use is as follows: Residential 50%,
Agricultural 20%, Commercial 10%, Industrial 10% and Parks / Open Spaces 10%.
The Halstead Industrial Park shares a boundary with the City of Halstead. The park was annexed
into the city in the summer of 1997 and the community is in the process of recruiting industry for
the park. A site plan is in place and the park is Zoned I-2 for heavy industrial uses. Currently
located at the site are the Idaho Timber Corporation, Patrick Industries, Forest Green Storage,
Westar substation, Farmers Coop anhydrous station, and E&V Motors. In 2006 Sem Materials
finished construction of a new asphalt blending facility, which is located in the northeast corner
of the park. The development plan calls for all utilities to be provided to the perimeter of the
industrial park. The Westar substation, which is located at the site, guarantees ample electricity
for most any industrial requirement. Halstead is committed to increasing its industrial base.
As the City of Halstead grows as a result of increased industrial growth, there is some concern
regarding the encroachment of the urban area on agricultural areas. Wildfires are of concern
because almost half of the fire department’s personnel are volunteers. The new industrial park
has been planned to avoid floodways and is out of the floodplain.

Technical and Fiscal Resources
Halstead has a full-time city administrator and a full-time city engineer. A full-service GIS
department is in place. The city administrator also functions as the floodplain manager, but
building officials are shared with the City of Newton. The city’s fire chief also serves as
emergency manager and grant writer for the jurisdiction. Halstead does not have access to
community development block grants but can access capitol improvements project funding.
They can incur debt through general obligation bonds. They also have the authority to withhold
spending in hazard prone areas. The Little Arkansas River Levy project is being funded through
general obligation bonds.
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Existing Plans and Policies
Halstead participates in the National Flood Insurance Program. The City currently has a
comprehensive master plan, zoning and subdivision ordinances. A floodplain ordinance also
exists and flood elevation certificates are maintained. Other ordinances/programs of importance
include: erosion program, site plan review requirements, and a storm water management
program. Halstead’s fire department has an ISO rating of 5. The jurisdiction has a fully
developed local emergency operations plan, a capital improvement plan, and an economic
development plan. The City considers code enforcement to be one of its critical functions.

Other Mitigation Activities
The City of Halstead utilizes the 911 system and has outdoor warning sirens for weather related
emergencies. The City also has a marquee system outside the City Hall that is available for use
to relay messages to the public, and the City has a local cable television station. Halstead
participates in the mandatory county-wide recycling program. The City also operates a burn site
for yard waste and other vegetation and has a Household Hazardous Waste program. The
fire/EMS department also conducts fire prevention programs throughout the year.

2.2.3 Hesston
Hesston is located at 38°821N 97°2546W (38.139097, -97.429550).
According to the United States Census Bureau, the city has a total area of 2.6 square miles, all of
it land. As of the census of 2000, there were 3,509 people, 1,227 households, and 904 families
residing in the city. The population density was 1,353.2 people per square mile. There were
1,227 households and the average household size was 2.52 and the average family size was 2.99.
The median income for a household in the city was $42,585, and the median income for a family
was $51,474. Males had a median income of $39,891 versus $26,424 for females. The per capita
income for the city was $18,138. About 3.9% of families and 5.5% of the population were below
the poverty line.

Land Use and Development Trends
Hesston participates in the Harvey County Economic Development Council. The City is
currently experiencing rapid residential and industrial growth. According to the City of Hesston
official website http://www.hesstonks.org, from 1960-1970, the population of Hesston
increased by 75%, due to the boom of the Hesston Corporation. From 1970 to 2000, the
population increased again by over 80%. This can be compared to around a 9% growth in
population in Newton over the same 40 year time period. During this time the tax base - the total
of all assessed valuation in Hesston increased from about $5,000,000 to well over $25,000,000.
This occurred in spite of the loss from the tax rolls of millions of dollars of manufacturer's
inventory during the 1980's.
Harvey County, Kansas
Multi-Hazard Mitigation Plan
July, 2009

FINAL

Page 2.27

Hesston’s economic development plan relies on several programs to attract businesses and
residents, including: tax credits for companies that pay above average wages for their industry,
100% property tax abatement for manufacturing, warehouse, and research and development
businesses for up to 10 years. Enterprise zone incentives, a neighborhood revitalization program,
and a revolving loan program for private for profit or nonprofit entities that create new jobs or
retain existing jobs.
The primary growth is residential. There are six new subdivisions being built. An average of 25
new homes is built in Hesston each year. According to City Administrator John Carder, “Over
the last 10 years since I was appointed as City Administrator, we have grown in size by 40%
from 1,534 acres to the current 2,144 acres.” Industrial growth is also occurring on the north
side of town.

Technical and Fiscal Resources
Hesston maintains a small full-time staff of city officials. The City relies on Harvey County
officials for emergency management services and GIS services as well as other types of services
as the need arises. They do have 911 and outdoor warning systems in place currently. Hesston
has access to Community Development Block grants, capital improvement funding and the
authority to levy taxes for specific purposes. The City can incur debt through the use of general
obligation bonds, and special tax bonds. They also have the authority to collect fees for utility
services.

Existing Plans and Policies
Hesston participates in the National Flood Insurance Program; however they do not maintain
elevation certificates. The latest Flood Insurance Study was published in May 1979. The City
does have a comprehensive master plan, a zoning ordinance, subdivision ordinances, and a
floodplain ordinance. They are using building code IBC 2003 and the fire department has an
ISO rating of 4. A local emergency operations plan amd well head protection plan exist.

Other Mitigation Activities
Outdoor warning sirens and 911 are in place in Hesston. The community has an active fire
prevention program in schools and public education programs at local critical facilities.

2.2.4 Newton
Newton is located at 38°239N 97°2051W (38.044089, -97.347597.
According to the City of Newton, Kansas, the city has a total area of 11.73 square miles
(30.4 km²), all land with the exception of Sand Creek and several small tributaries. As of the
census of 2000, there were 17,190 people, 6,851 households, and 4,610 families residing in the
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city. The population density was 1,794.0 people per square mile. There were 7,277 housing units
at an average density of 759.5/sq mi. There were 6,851 households and the average household
size was 2.43 and the average family size was 2.99. The median income for a household in the
city was $38,236, and the median income for a family was $45,703. The per capita income for
the city was $18,529. About 5.1% of families and 7.9% of the population were below the poverty
line.

Land Use and Development Trends
The City of Newton participates on the Harvey County Economic Development Council. The
City has an economic development plan and utilizes it’s website to keep citizens informed of
projects that are underway by the city. These activities include community development
activities. Included on the current list of these activities are: preparation of a south side strategic
development plan, hotel/conference center development, downtown revitalization program,
neighborhood revitalization programs. The website also tracks Department of Public Works
Improvement Project status. Current projects on that list include: purchase and installation of
storm sirens for the south end of Newton, placement of new water towers, and improvements to
pumping stations.
Information from the Harvey County Economic Development Council regarding developments
in Newton detail both residential and industrial development is underway. South Newton
currently has 872 residential lots ready to be developed and this are has the potential for another
625 potential residential lots to be platted. Construction also continues at the airport terminal.
Newton has multiple industrial parks and increased development is being seen at all locations.
Industrial developments include Park Electrochemical Corp a global manufacturing corporation
will be completing a new facility in 2009 that will be approximately 50,000 square feet.
Additionally, Standridge Color Corporation is currently constructing a 40,000 square foot
warehouse addition to their facility.
Data provided by City of Newton administration indicated current land use categories in Newton
as follows: Residential 46%, Agricultural 19%, Parks /Restricted Wildlands 15%, Industrial
10% and Commercial 5%.

Technical and Fiscal Resources
The City of Newton employs several full-time officials. Personnel with GIS skills are available
and other personnel are available through Harvey County resources. Newton employees an
engineer with knowledge of land development management practice and trained in construction
practices related to buildings. The City employs a full-time building official and floodplain
manager. The public information manager for the city serves as the grant writer. Newton has
access to capital improvements project funding, and the authority to levy taxes for special
purposes. They can collect fees for utility services, and incur debt through general obligation
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bonds and special tax bonds. Newton does have the authority to withhold spending in hazard
prone zones.

Existing Plans and Policies
Newton participates in the National Flood Insurance Program. The latest Flood Insurance Study
was published in December 1989. The City has a comprehensive master plan and zoning and
subdivision ordinances. A floodplain ordinance and storm water runoff ordinance are in place.
There is an erosion management program and a local emergency operations plan. The county
emergency manager serves as the lead for the emergency operations plan. The city does not
have a growth management ordinance. The fire department has an ISO rating of 3/9 and the
current building code is IBC 2006. Elevation certificates are also maintained by the city.
Additionally, there is a water conservation plan in place.

Other Mitigation Activities
The local fire department does fire education and conducts prevention activities. Outdoor
warning sirens are in place in all areas of Newton and the area is covered by 911. Many other
mitigation activities are being accomplished through the capital improvements and economic
development program. Newton has a tree-trimming program to prevent loss of electrical power
during wind and ice storms. They have an active public education campaign that encompasses
fire prevention, basic emergency preparedness, and tornado safety. Newton has a storm water
system cleaning program and a public drainage way mowing program, including debris removal
to prevent flooding. The outdoor warning sirens in Newton are inspected and tested.

2.2.5 North Newton
North Newton is located at 38°426N 97°2047W (38.073865, -97.346355).
According to the United States Census Bureau, the city has a total area of 0.9 square miles, all of
it land. As of the census of 2000, there were 1,522 people, 604 households, and 335 families
residing in the city. The population density was 1,775.4 people per square mile. There were 632
housing units at an average density of 737.2/sq mi. There were 604 households and the average
household size was 1.89 and the average family size was 2.55. The median income for a
household in the city was $36,974, and the median income for a family was $52,500. Males had
a median income of $40,769 versus $23,056 for females. The per capita income for the city was
$18,869. About 3.6% of families and 6.8% of the population were below the poverty line.

Land Use and Development Trends
Growth in residential and industrial development is very slow due to economics. Future growth
will be limited by adjacent political boundaries and geographic constraints.
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Technical and Fiscal Resources
The City of North Newton has a limited number of full-time city officials and frequently must
rely on consultants and nearby jurisdictions and /or Harvey County for support. For example, no
full-time GIS official exists in North Newton. The City also relies on Harvey County for local
emergency management. A full-time City Administrator and a part-time building official are on
staff. The City does not have access to Community Development Block grant funds. They do
have capital improvements project funding, and authority to collect fees for utility services.
They can also incur debt through general obligation and special tax bonds.

Existing Plans and Policies
North Newton participates in the National Flood Insurance Program. The latest Flood Insurance
Study was published in December 1989. North Newton has a master plan for future land use,
and zoning and subdivision ordinances. Site plan review requirements exist. North Newton
enforces a floodplain ordinance and the fire department has an ISO rating of 3. While North
Newton has a local emergency operations plan, it must rely on Harvey County’s Emergency
Manager. Water conservation and drought contingency plans exist for North Newton.

Other Mitigation Activities
Outdoor warning sirens are in place in North Newton and the area is covered by 911. The
community conducts public awareness activities during Tornado Awareness Week. North
Newton also has a well head protection program.

2.2.6 Sedgwick
Sedgwick is located at 37°5459N 97°2522W (37.916409, -97.422820).
According to the United States Census Bureau, the city has a total area of 1.1 square miles, all
land. As of the census of 2000, there were 1,537 people, 545 households, and 424 families
residing in the city. The population density was 1,408.8 people per square mile. There were 545
households and the average household size was 2.71 and the average family size was 3.15. The
median income for a household in the city was $44,934, and the median income for a family was
$49,659. The per capita income for the city was $17,009. About 4.4% of families and 6.2% of
the population were below the poverty line.
A portion of Sedgwick is in Sedgwick County rather than Harvey County.
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Land Use and Development Trends
There are currently no areas of active residential or industrial development in the City of
Sedgwick. Data provided by the jurisdiction indicated the following land use percentages: 75%
residential, 15% agricultural, 5% commercial, and 5% industrial.

Technical and Fiscal Resources
The City of Sedgwick has officials that include a city administrator, and city superintendent.
The city administrator serves as the floodplain manager and city engineer. The City relies on a
contract with the City of Newton for engineering services related to construction practices. No
full-time building official is employed by the City. Sedgwick has access to Community
Development Block Grants, capital improvements project funding and has authority to collect
fees for utility services. They city has the authority to levy taxes for special purposes and to
incur debt through the use of general obligation bonds.

Existing Plans and Policies
Sedgwick does participate in the National Flood Insurance Program and a floodplain ordinance
exists for the City. The City has a comprehensive master plan and zoning and subdivision
ordinances. Site plan review requirements exist. A capital improvement plan and economic
development plans are also available to Sedgwick officials. The local fire department has an ISO
rating of 5 and there is a local emergency operations plan.

Other Mitigation Activities
Sedgwick participates in the Sedgwick County multi-jurisdiction hazard mitigation plan and has
created a local disaster plan. Public education programs regarding water conservation, general
disaster preparedness, flooding, and fire safety have all been conducted recently. The City is
also covered by sirens and the 911 system.

2.2.7 Walton
Walton is located at 38°73N 97°1523W (38.117601, -97.256478).
According to the United States Census Bureau, the city has a total area of 0.2 square miles, all of
it land. As of the census of 2000, there were 284 people, 109 households, and 79 families
residing in the city. The population density was 1,162.6 people per square mile. There were 109
households and the average household size was 2.61 and the average family size was 3.10. The
median income for a household in the city was $34,375, and the median income for a family was
$39,500. Males had a median income of $30,781 versus $18,882 for females. The per capita
income for the city was $16,679. About 9.1% of families and 11.1% of the population were
below the poverty line.
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Land Use and Development Trends
There are currently no areas of active residential or industrial development in the City of Walton.

Technical and Fiscal Resources
The City of Walton does not employ large numbers of full-time city officials and must rely on
other jurisdictions. For example, engineering services are contracted to the City of Newton, and
GIS services through Harvey County when needed. The Walton City Clerk also serves as the
grant writer and full-time building official for the community. The City Superintendent serves as
fire chief and emergency manager. Walton does have access to Community Development Block
Grants and capital improvements project funding. They have the ability to levy taxes for utilities
and can incur debt through general obligation and special tax bonds.

Existing Plans and Policies
Walton does not participate in the National Flood Insurance Program. The fire department ISO
rating is 6. The City does have a comprehensive master plan and zoning and subdivision
ordinances. Site plan review requirement exist. Walton does have a capital improvement plan,
but does not currently have an economic development plan.

Other Mitigation Activities
Outdoor warning systems, including voice storm alert are in place throughout Walton. A
monthly “newspaper” addresses hazards throughout the year. Public education information is
also mailed out with the utility bills. The gas system has a mandated public awareness plan and
a hazard mitigation plan.

2.2.8 Harvey County, including Unincorporated Areas
Unincorporated Harvey County consists of 15 townships. They include: Alta, Burrton,
Darlington, Emma, Garden, Halstead, Highland, Lake, Lakin, Macon, Newton, Pleasant,
Richland, Sedgwick, and Walton. Townships were asked to complete data collection forms for
this plan and their information is included in this section for completeness. Twelve townships
provided information.

Technical and Fiscal Resources
Harvey County utilizes the County Administrator / County Commissioner form of government.
There are 3 elected County Commissioners. The County Clerk, County Treasurer, Sheriff,
County Attorney and Register of Deeds are also elected officials within the County. Appointed
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offices include County Administrator, County Appraiser, Communications, Data Processing,
Department on Aging, Health Department, Environmental Department, Noxious Weeds,
Planning and Zoning, Road and Bridge, and Solid Waste. The County Planning and Zoning
Director serves as the floodplain manager. This department in conjunction with the County
Appraiser’s Office maintains GIS data regarding land use, and hazard areas. The data is
currently linked to assessor’s data, but no building footprints are available, and critical facilities
have yet to be mapped. The County has access to Capital Improvements funding, can collect
fees for utilities, and has the authority to levy special taxes. The county currently assesses
impact fees for road impacts.

Existing Plans and Policies
Harvey County maintains a master plan, capital improvements plan, economic development plan
and emergency management plan. Additionally the county supports a floodplain ordinance,
zoning ordinances, and subdivision ordinances. Elevation certificates are maintained by the
county. No building code is in force in the unincorporated county. Harvey County is a
participant in the National Flood Insurance Program and the latest flood insurance study was
conducted on September 1998. Effective Flood Insurance Rate Maps are of that same date. New
DFIRMS are in progress, but are not expected to be completed before mid to late 2010.

Other Mitigation Activities
Public Awareness Activities are conducted by the Emergency Management Dept which include
programs on flooding, winter storms, tornadoes and other weather safety information. Exercises
are conducted periodically to enhance management and response activities for all emergency
services and volunteer agencies. The Noxious Weed Dept conducts an ongoing program on tree
trimming throughout the county. The Road & Bridge Dept removes debris along the bridges as
it accumulates and currently is planning to remove the debris
Additional Information – Alta Township

Alta township owns road maintenance equipment and two buildings. They also collect an impact
fee of $2,000 per impact for new development. The township does not maintain a full-time staff
and relies on Harvey County for technical resources. The Burrton Consolidated Fire District #5
provides fire protection to the jurisdiction.
Additional Information – Darlington Township

Darlington township has access to capital improvements funding and has the ability to collect
impact fees for new development. The township’s main functions are maintenance of roads and
culverts within the township. They rely on the City of Newton for fire protection. There are no
outdoor warning sirens in the township. Part-time employees are utilized to perform road
maintenance procedures.
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Additional Information – Emma Township

Emma township has a fire department but relies largely on Harvey County officials for most
services since it does not maintain full-time township officials. This township relies on Harvey
County for building inspections. The township does have the authority to levy taxes for specific
purposes and can assess impact fees for new development. A subdivision ordinance exists
within Emma township.
Additional Information – Garden Township

Garden Township is provided fire protection by McPherson County Fire District #7.
They rely on Harvey County for most services and other technical resources. There
are no warning sirens in the township. The township has the authority to levy taxes for
specific purposes and utilize road impact fees for road maintenance and improvements.
The township does own some road maintenance equipment.
Additional Information – Lake Township

In Lake township land management and planning is administered by the Harvey County
Planning and Zoning Department. Township officials consist of a township trustee, township
treasurer, and township secretary. Monthly public meetings are held the last Wednesday of each
month. The township has the authority to levy taxes for specific purposes. They also collect
impact fees for new development. A total of $3-5,000 is spent annually on a tree trimming
program. There are no emergency warning sirens in the township area. A part-time employee
assists with road maintenance. Fire protection is provided by the Burrton Consolidated Fire
District #5 and the Mt. Hope Fire Department.
Additional Information – Lakin Township

Lakin township owns road maintenance equipment. They have been affected in the past by flood
and ice storms. The township relies largely on Harvey County for most of its technical services
such as engineering and building inspection. The City of Wichita has a public water supply
located in the township which consists of a well field with multiple water wells. Lakin township
does have one part-time employee that assists with road maintenance issues. There is fire
protection contract with the City of Halstead and in the area the fire department has an ISO
rating of 10.
Additional Information – Macon Township

Macon township employees one road operator and has a township board. The township does
own warning lights and barricades. The township levees impact fees for new development of
$2,000 for 5 years. If funds are not needed, then the fees are refunded. The township also has
the authority to levy taxes for special purposes and incur debts through private activities. Fire
protection is provided by the City of Newton and the Halstead Fire Departments.
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Additional Information – Pleasant Township

Pleasant township contains a county park and several community buildings. The township also
contains the Harvey County East Lake and dam. A grain elevator and Gracehill church are also
within the township. There are no emergency warning siren in the township and fire protection
is provided by the Whitewater River Consolidated Fire Department and Harvey County Fire
District #1. This is of concern as a daycare is located within the township. The township is
experiencing slow growth and currently has less than $500,000 a year in new development.
Pleasant township has a tree-trimming mitigation program currently in place, but needs to
expand the program beyond its current capacities.
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Additional Information – Richland Township

Richland township relies largely on Harvey County for most services since it does not maintain
full-time staff. Whitewater River Consolidated Fire Department provides fire protection for the
township.
Additional Information – Sedgwick Township

Sedgwick township contracts for fire protection services from the City of Sedgwick. The fire
department has an ISO rating of 9 in the area. Sedgwick township relies on Harvey County for
its zoning ordinances and emergency operations plans. The township has three board members
and 1 part-time employee. Outdoor warning systems do not exist in the township. Sedgwick
township has the authority to levy taxes for specific purposes and collect impact fees for new
development.
Additional Information – Walton Township

Walton township relies heavily on Harvey County for its services. The township does own some
road maintenance equipment and employees one part-time employee. There are no outdoor
warning sirens in the township. The township does have the authority to levy taxes for specific
purposes and to assess impact fees for new development. Fire protection is provided by Harvey
County Fire District #1 and Marion County Forth Fire District.
Additional Information – Harvey County Public Health

Harvey County Public Health maintains a number of plans relevant to hazard mitigation
including: a Continuity of Operations Plan, a mass antibiotic dispensing plan, a community
disease containment and a biological incident annex. The public health department receives
funding from federal preparedness grants and county tax dollars. They have an active education
program for all types of hazards. Of concern to the health department is the increasing number
of Spanish speaking persons in the county and maintaining the ability to communicate
effectively with the populations about all-hazards preparedness.
Additional Information – Harvey County Parks Department

The Harvey County Parks Department is responsible for managing three large parks. Camp
Hawk is located 2 miles south of Newton. It is a 40 acre park with a 4 acre fishing lake. East
Park is 1300 acre park located in eastern Harvey County on the edge of the Flint Hills, 6 miles
from Newton. There is a 314 acre tree lined lake. Harvey County West Park is located 13 miles
west and 4 mile north of Newton and is the original Harvey County Park. The 310 acre park is
heavily wooded and offers a 16 acre fishing lake. Each of the parks is patrolled by park
rangers. Warning systems within the parks are limited to park patrols and there are no
community shelters in the park areas.
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2.2.9 Harvey County Watershed / Drainage Districts

Public
Education /
Mitigation
Activities

Fiscal Assets

Drainage District

Personnel
Resources

Regulatory
Tools

Harvey County is comprised of 4 drainage districts. Two submitted additional information on
the data collection forms summarized below.

Alta Township
Drainage Dist #2

Capital
Improvements Plan

Board Members
Only

Levy Taxes for
basic upkeep, can
raise mill levy if
needed

Culvert maintenance,
tree removal, bank
stabilization

Drainage Dist #3

None

None

None

Road maintenance

2.2.10 Harvey County School Districts
There are five (5) Unified School Districts (USD) active in Harvey County (Figure 2.2). They
include USD 369 serving Burrton, USD 373 serving Newton, USD 439 serving Sedgwick, USD
440 serving Halstead, and USD 460 serving Hesston.
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Figure 2.2 Harvey County School Districts

All of the school districts agreed to participate in the planning process except for USD 369.
Several calls and letters were sent to USD 369 in an attempt to explain the ramifications of
failure to participate in the planning process. School officials chose not to participate. The
results of data provided by the other 4 districts are listed in Table 2.8 below.
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USD
373

Shelter in Place,
Evacuation, Weapons
Policy, Special Event
Plans, Site Security,
Communicable Disease

N/A

USD
439

Shelter in Place,
Evacuation, Site Security,
Weapons Policy, Sample
collection Protocols

Not
Staffed

USD
440

Weapons Policy, Shelter
in Place, Evacuation

Sufficient

USD
460

Shelter in Place,
Evacuation, Site Security,
Special Event Plans,
Weapons Policy, Chain of
Custody

Sufficient

Capital
Improvement,
State/Federal
Funds

State / Federal
Funds

General
Obligation Bonds,
Capital
Improvement
Funding, State /
Federal Funds
Capital
Improvements,
State / Federal
Funds, Local funds

Education
and
Mitigation
Activities

Financial
Resources

School
District

Public Safety
on Site

Regulatory
Tools

Table 2.8 Harvey County School Districts

Routine fire, tornado and
evacuation drills. Resources
mapped in 2008.

Routine fire, tornado and
evacuation drills.

Routine fire, tornado and
evacuation drills. Safe rooms
at each school 2004, security
systems 2000, Emergency
Notification for one elementary
school 2004
Routine fire, tornado and
evacuation drills, resources
mapped in 8/2008

2.2.11 Rural Electric Cooperatives
The Butler Rural Electric Cooperative participated in the planning process by attending all
HMPC meetings and providing data and actions related to Utility Infrastructure. The
Cooperative serves 598 separate locations in Harvey County, including the Newton Airport.
They have 3 substations in Harvey County: Whitewater substation which has a 3750 KVA
transformer, Harvey County substation which has 500 and 2500 KVA transformers, and Elbing
substation which has a 3750 transformer. The Cooperative supports 44 miles of three phase
power lines, 4 miles of two phase power lines, and 70 miles of single phase power lines in
Harvey County. They also have 9.25 miles of transmission line.

Harvey County, Kansas
Multi-Hazard Mitigation Plan
July, 2009

FINAL

Page 2.40

2.2.12 Harvey County Fire Districts
There are two (2) fire districts participating in the development of the mitigation plan. They
include Fire Districts #1, and #5 (Table 2.9). Larger cities in Harvey County have local fire
fighting capabilities.

Mitigation
Activities

Access to
Funding

Firewise

Fire District

911 /
Warning
System

ISO Rating

Table 2.9 County Fire Districts

Fire District #1

6

Yes

No

Authority to levee taxes
for specific purposes

Fire safety awareness
programs

Fire District #5

6/7/10

No

No

Capital improvement,
CDBG, Special tax bonds,
authority to levee taxes
for specific purposes

Fire Prevention K-4
students, preparing
burn plan for the
district

Walton

Sedgwick

Unincorp
County

North
Newton

Newton

Capability

Hesston

Burrton

Halstead

Table 2.10 Summary of Existing Mitigation-Related Plans and Policies in Harvey
County

Master/Comprehensive Plan

Y

Y

Y

Y

Y

Y

Y

Y

Emergency Operations Plan

Y

Y

Y

Y

Y

Y

Y

Y

Economic Development Plan

Y

Y

N

Y

N

Y

Y

N

Capital Improvements Plan

N

Y

Y

Y

Y

Y

Y

Y

Building Code

IBC

IBC

IBC

IBC

IBC

IBC

IBC

Building Code Year

2003

2006

2003

2006

2006

2006

2006

Fire Department ISO Rating

6

5

4

3/9

3

5

6

Storm water Management Ordinance

N

Y

N

Y

N

N

N

N

Floodplain Management Ordinance

N

Y

Y

Y

Y

Y

Y

N

Zoning Ordinance

Y

Y

Y

Y

Y

Y

Y

Y

Subdivision Ordinance

Y

Y

Y

Y

Y

Y

Y

Y

Erosion Management Ordinance

N

Y

N

Y

N

N

N

N

National Flood Insurance Participant

N

Y

Y

Y

Y

Y

Y

N

Elevation Certificates Maintained

N

Y

Y

Y

N

Y

Y

N
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CHAPTER 3 RISK ASSESSMENT
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 risk assessment process identifies and profiles relevant hazards and assesses the exposure of
lives, property, and infrastructure to these hazards. The goal of the risk assessment is to estimate
the potential loss in Harvey County, including loss of life, personal injury, property damage, and
economic loss, from a hazard event. The risk assessment process allows communities in Harvey
County to better understand their potential risk to natural hazards and provides a framework for
developing and prioritizing mitigation actions to reduce risk from future hazard events.
The risk assessment for Harvey County and its jurisdictions followed the methodology described
in the FEMA publication 386-2, Understanding Your Risks: Identifying Hazards and Estimating
Losses (2002), which includes a four-step process:
x

Identify Hazards

x

Profile Hazard Events

x

Inventory Assets

x

Estimate Losses

This chapter is divided into four parts listed and described below
x

Section 3.1 Hazard Identification identifies the hazards that threaten the planning area and
describes why some hazards have been omitted from further consideration.

x

Section 3.2 Hazard Profiles discusses the threat to the planning area and describes previous
occurrences of hazard events and the probability of future occurrence.

x

Section 3.3 Vulnerability Assessment assesses the County’s total exposure to natural
hazards, considering critical facilities and other community assets at risk, and assessing
growth and development trends. Hazards that vary geographically across the planning area
are addressed in greater detail. This section includes steps 3 and 4 from above.

x

Section 3.4 Summary of Key Issues provides a summary of the key issues or problems
identified in the Risk Assessment.
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Multi-Jurisdictional Risk Assessment
For this multi-jurisdictional plan, the risk assessment assesses each jurisdiction’s risks where
they deviate from the risks facing the entire planning area. Harvey County is not a large county
geographically (540 square miles) and is fairly uniform in terms of climate and topography as
well as construction characteristics and development trends. Accordingly, overall hazards and
vulnerability do not vary greatly across the planning area for most hazards. Weather-related
hazards, such as drought, extreme heat, hailstorm, lightning, tornado, windstorm, and winter
storm, affect the entire planning area.
The hazards that do vary across the planning area include agricultural infestation, flood, soil
erosion, and wildfire. In Section 3.1, Hazard Identification, Table 3.2 indicates with a checkmark
the hazards identified for each participating jurisdiction. In Section 3.2, Hazard Profiles, the
Geographic Location section discusses how the hazard varies among jurisdictions across the
planning area. The Previous Occurrences section lists the best available data on where past
events have occurred and the associated losses to particular jurisdictions. Section 3.2.2,
Community Asset Inventory, describes critical facilities and other community assets by
jurisdiction. Section 3.3.3, Vulnerability by Hazard, identifies structures and estimates potential
losses by jurisdiction where data is available and hazard areas are identified for hazards of
moderate and high planning significance. Table 3.2 summarizes the hazard identification as it
applies to each jurisdiction. Table 3.6 summarizes the overall planning significance of each
hazard to the County.
The previous chapter, Chapter 2 Planning Area Profile and Capabilities, discussed the existing
mitigation capabilities of each jurisdiction, such as plans and policies, personnel, and financial
resources, which are currently used to reduce hazard losses.

Inclusion of Special Districts within the Planning Area
Several special districts and townships participated in the planning process as jurisdictional
participants. For the special districts that participated in the development of this plan, specific
assets are included in the city or county maps and risk assessments in which those specific assets
are located. It should be noted that the critical infrastructure noted in the flood plain maps is
provided for all jurisdictions and is not specifically related to county owned infrastructure only.
Because the townships are wholly covered geographically by the city and county risk
assessments, a separate geographic risk assessment was not completed for each township to
prevent the plan from being unduly duplicative. Ownership of assets is indicated at the end of
Chapter 3 in the Vulnerability section. Please refer to the school district maps in chapter 2 as a
reference for school district boundaries. For school districts, the risk goes beyond the school
buildings themselves as hazards can affect their tax base, the resident locations of attending
students, bus routes, etc. With all of these considerations, all hazards that affect the city and or
county areas that the school district boundaries overlap also apply to the school districts that

Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

3.43

occur within those boundaries. The same is true for fire districts, drainage district and other
special districts.

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.

3.1.1 Methodology
The Hazard Mitigation Planning Committee (HMPC) reviewed data and discussed the impacts of
each of the following hazards for consideration of inclusion in the plan which are listed
alphabetically below:
x

Avalanche

x

Hailstorm

x

Coastal Erosion

x

Hurricane

x

Coastal Storm

x

Land Subsidence

x

Dam/Levee Failure

x

Landslide

x

Drought

x

Severe Winter Storm

x

Earthquake

x

Tornado

x

Expansive Soils

x

Tsunami

x

Extreme Heat

x

Volcano

x

Flood

x

Wildfire

In addition to reviewing these hazards for consideration, the HMPC also considered the
following hazards profiled in the State of Kansas Hazard Mitigation Plan:
x

Agricultural Infestation

x

Fog

x

Lightning

x

Major Disease Outbreak

x

Soil Erosion & Dust

x

Utility/Infrastructure Failure
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Data on the past impacts and future probability of these hazards in the Harvey County planning
area was collected from the following sources:
x

Kansas Hazard Mitigation Plan (November 2007)

x

Information on past extreme weather and climate events from the National Oceanic and
Atmospheric Administration’s (NOAA) National Climatic Data Center (NCDC) and
National Severe Storms Laboratory (NSSL)

x

Disaster declaration history from the Federal Emergency Management Agency (FEMA), the
Public Entity Risk Institute, and the USDA Farm Service Agency Disaster Declarations

x

Information on past hazard events from the Spatial Hazard Event and Loss Database
(SHELDUS), a component of the University of South Carolina Hazards Research Lab that
compiles county-level hazard data for 18 different natural hazard event types

x

Information provided by members of the Hazard Mitigation Planning Committee

x

The National Drought Mitigation Center Drought Reporter

x

Various data and reports available on the internet (sources are indicated where data is cited)

The HMPC eliminated some hazards from further profiling because they do not occur in the
planning area or their impacts were not considered significant in relation to other hazards. Table
3.1 lists these hazards and provides a brief explanation for their elimination.
Table 3.1 Hazards Not Profiled in the Plan
Hazard
Avalanche

Explanation for Omission
There are no mountains in the planning area.

Coastal Erosion

Planning area is not near coastal areas.

Coastal Storm

Planning area is not near coastal areas.

Earthquake

Planning area is not near known active fault zones.

Expansive Soils

Planning area soils are not of a type known to be expansive.

Fog

Although fog does occur in the planning area occasionally, the HMPC determined
that the impacts are restricted primarily to traffic accidents and are difficult to
mitigate.

Hurricane

Planning area is not near coastal areas.

Landslide

Planning area does not have known areas susceptible to landslides.

Major Disease Outbreak

Local health officials have completed sufficient planning regarding mitigation of
major disease outbreaks in other plans available to the HMPC for review as
needed.

Tsunami

Planning area is not near coastal areas.

Volcano

There are no volcanic mountains in the planning area.

The HMPC identified 14 natural hazards that affect the planning area and organized these
hazards to be consistent with the Kansas Hazard Mitigation Plan (2007). These hazards are listed
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below and profiled in further detail in the next section. The HMPC agreed not to address
manmade hazards, which are planned for in other documents such as the emergency operations
plan.
For purposes of this multi-jurisdictional plan, the hazards were identified for the unincorporated
county as well as each incorporated city. This is summarized in Table 3.2. This analysis method
ensures that all of the land area in the planning area is considered. For the school districts,
colleges, and other special districts, their boundaries, assets, and facilities overlap city and
county boundaries. To determine the hazards that impact specific assets within these other
jurisdictional boundaries, refer to the county or city in which the assets are located. For the Dam
and Levee failure hazard identification, all areas of the county were considered to be at risk.
Without specific dam inundation maps it is difficult to determine with complete accuracy, what
areas of the county would not be impacted by a major dam breach whether in or out of the
planning area. For the Wildfire hazard identification, the hazard was considered to be present
only for those areas that received a moderate or high risk rating in the Harvey County
Community Wildfire Assessment Report prepared by the Kansas Forest Service discussed in
detail in Section 3.2.16.
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USD 460

X
X
X
X
X
X
X

USD 440

X
X
X
X
X
X
X

USD 373

X
X
X
X
X
X
X

Walton

X
X
X
X
X
X
X

USD 439

Sedgwick

North Newton

X
X
X
X
X
X
X

Newton

X
X
X

Hesston

Halstead

Agricultural Infestation
Dam and Levee Failure
Drought
Extreme Heat
Flood
Hailstorm
Land Subsidence
Lightning
Soil Erosion and Dust
Tornado
Utility/Infrastructure Failure
Wildfire
Windstorm
Winter Storm

Burrton

Hazard

Harvey County

Table 3.2 Hazards Identified for Each Participating Jurisdiction (HMPC review)

X
X
X

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X
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3.1.2 Disaster Declaration History
One method used by the HMPC to identify hazards was to examine events that triggered federal
and/or state disaster or emergency declarations. Federal and/or state declarations may be issued
when the severity and magnitude of an event surpasses the ability of the local government to
respond and recover. Disaster assistance is supplemental and sequential. When the local
government’s capacity has been surpassed, a state disaster declaration may be issued, allowing
the provision of state assistance. Should the disaster be so severe that both the local and state
governments’ capacities are exceeded; a federal emergency or disaster declaration may be issued
allowing the provision of federal assistance.
The federal government may issue a disaster declaration through FEMA, the U.S. Department of
Agriculture (USDA), and/or the Small Business Administration. FEMA also issues emergency
declarations, which are more limited in scope and do not include the long-term federal recovery
programs of major disaster declarations. Determinations for declaration type are based on scale
and type of damages and institutions or industrial sectors affected.
A USDA disaster declaration certifies that the affected county has suffered at least a 30 percent
loss in one or more crop or livestock areas and provides affected producers with access to lowinterest loans and other programs to help mitigate the impact of the disaster. In accordance with
the Consolidated Farm and Rural Development Act, all counties neighboring those receiving
disaster declarations are named as contiguous disaster counties and, as such, are eligible for the
same assistance.
Table 3.3 lists federal disaster declarations that include Harvey County. Each of the disaster
events affected multiple counties; estimated damages reflect total losses to all counties.
Table 3.3 Disaster Declaration History in Harvey County, 1965-2008
Declaration
Number
Declaration Date
Major Disaster Declarations
1699
May 4,2007
1579
February 8,2005
1258
November 5,1998
1000
July 22,1993
403
September 28,1973
378
May 2, 1973
201
June 23, 1965
Emergency Declarations
3236
September 10, 2005
3126
June, 9, 1998

Disaster Description

Estimated Damage
(2006 $)

Severe Storms, Tornadoes, and Flooding
Severe Winter Strom, Heavy Rains, and Flooding
Severe Storms and Flooding
Flooding, Severe Storms
Severe Storms, Tornadoes, Flooding
Severe Storms, Flooding
Flooding

65,979,498
84,447,071
20,179,021
137,038,990
18,851,282
8,829,200
6,566,805

Hurricane Katrina Evacuation
Grain Elevator Explosion

Not available
Not available

Sources: Federal Emergency Management Agency, www.fema.gov/; Public Entity Risk Institute, www.peripresdecusa.org/
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Table 3.4 lists U.S. Department of Agriculture (USDA) disaster declarations that included
Harvey County and their related causes for the period 2005-2007.
Table 3.4 USDA Disaster Declarations in Harvey County 2005-2007
Cause
Number

Date
Drought

M1711

6/26/2007

M1699

7/5/2007

S2525

4/4/2007

S2413

1/1/2006

S2121

6/3/2005

M1579

1/4/2005

Tornado

Hail

Heat

X

Excessive
Moisture

High
Winds

Severe
Storms

X

X

X

X

Winter
Storms

X
X

X

X
X

X

X
X

X

X

X

X

Source: USDA Farm Service Agency, www.fsa.usda.gov, http://www.fsa.usda.gov/Internet/FSA_File/2005-2007_elig_co_031208.xls
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3.2 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.

3.2.1 Methodology
Each hazard identified in Section 3.1 Hazard Identification is profiled individually in this
section. The level of detail presented in the hazard profiles varies based on the best information
available. With each update of this plan, new information will be incorporated to provide for
better evaluation and prioritization of the hazards that affect Harvey County.
The sources used to collect information for these profiles include those mentioned in Section
3.1.1 as well as those cited individually in each hazard section. 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. It also includes a ranking to indicate typical warning times and duration of
hazard events. Definitions for these rankings are included in Table 3.5.

Geographic Location
This section describes the geographic extent or location of the hazard in the planning area.
Where available, maps are utilized to indicate the areas of the planning area that are vulnerable
to the subject hazard.

Previous Occurrences
This section includes information on historic incidents and their impacts based upon the sources
described in Section 3.1 Hazard Identification and the information provided by the Hazard
Mitigation Planning Committee.
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Probability of Future Occurrence
The frequency of past events is used to gauge the likelihood of future occurrences. Where
possible, the probability or chance of occurrence was calculated based on historical data.
Probability was determined by dividing the number of events observed by the number of years
and multiplying by 100. This gives the percent chance of the event happening in any given year.
An example would be three droughts occurring over a 30-year period, which suggests a 10
percent chance of a drought occurring in any given year. The probability was assigned a rank as
defined in Table 3.5.

Magnitude/Severity
The magnitude of the impact of a hazard event (past and perceived) is related directly to the
vulnerability of the people, property, and the environment it affects. This is a function of when
the event occurs, the location affected the resilience of the community, and the effectiveness of
the emergency response and disaster recovery efforts.
The magnitude of each profiled hazard is classified in the following manner:
x

Level 4-Catastrophic—More than 50 percent of property severely damaged; shutdown of
facilities for more than 30 days; and/or multiple deaths

x

Level 3-Critical—25-50 percent of property severely damaged; shutdown of facilities for at
least two weeks; and/or injuries and/or illnesses result in permanent disability

x

Level 2-Limited—10-25 percent of property severely damaged; shutdown of facilities for
more than a week; and/or injuries/illnesses treatable do not result in permanent
disability

x

Level 1-Negligible—Less than 10 percent of property severely damaged, shutdown of
facilities and services for less than 24 hours; and/or injuries/illnesses treatable with
first aid

Hazard Summary
To maintain a consistent reporting format, the Harvey County Hazard Mitigation Planning
Committee (HMPC) used the methodology from the MitigationPlan.com planning tool to
prioritize the hazards. This prioritization was based on a calculated priority risk index (CPRI)
that considered four elements of risk: probability, magnitude/severity, warning time, and
duration. Table 3.5 defines the rankings for each element of risk. The CPRI for each hazard is
provided in this Hazard Summary section.
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Table 3.5 Calculated Priority Risk Index (CPRI) Element Definitions
Element/Level

Characteristics

Probability
4 - Highly Likely

Event is probable within the calendar year.
Event has up to 1 in 1 year chance of occurring (1/1=100%)
History of events is greater than 33% likely per year.
Event is "Highly Likely" to occur
3 – Likely
Event is probable within the next three years.
Event has up to 1 in 3 years chance of occurring (1/3=33%)
History of events is greater than 20% but less than or equal to 33% likely per year
Event is "Likely" to occur
2 – Occasional
Event is probable within the next five years.
Event has up to 1 in 5 years chance of occurring (1/5=20%)
History of events is greater than 10% but less than or equal to 20% likely per year
Event could "Possibly" occur
1 – Unlikely
Event is possible within the next 10 years
Event has up to 1 in 10 years chance of occurring (1/10=10%)
History of events is less than or equal to 10% likely per year
Event is "Unlikely" but is possible of occurring
Magnitude / Severity**
4 - Catastrophic
Multiple deaths
Complete shutdown of facilities for 30 or more days
More than 50 percent of property is severely damaged
3 – Critical
Injuries and/or illnesses result in permanent disability
Complete shutdown of critical facilities for at least two weeks
25–50 percent of property is severely damaged
2 – Limited
Injuries and/or illnesses do not result in permanent disability
Complete shutdown of critical facilities for more than one week
10–25 percent of property is severely damaged
1 – Negligible
Injuries and/or illnesses are treatable with first aid
Minor quality of life lost
Shutdown of critical facilities and services for 24 hours or less
Less than 10 percent of property is severely damaged
Warning Time
4
Less Than 6 Hours
3
6-12 Hours
2
12-24 Hours
1
24+ Hours
Duration
4
More Than 1 Week
3
Less Than 1 Week
2
Less Than 1 Day
1
Less Than 6 Hours
Source: MitigationPlan.com
* Based on history, using the definitions given, the likelihood of future events is quantified.
** According to the severity associated with past events or the probable worst case scenario possible in the state.
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Using the ranking described in the table above, the formula used to determine each hazard’s
CPRI, which includes weighting factors defined by MitigationPlan.com, was:
(Probability x .45) + (Magnitude/Severity x .30) + (Warning Time x .15) + (Duration x .10)
= CPRI
Based on their CPRI, the hazards were separated into three categories of planning significance;
High (3.0-4.0), Moderate (2.0-2.9), and Low (1.1-1.9)
These terms relate to the level of planning analysis to be given to the particular hazard in the risk
assessment process and are not meant to suggest that a hazard would have only limited impact.
In order to focus on the most critical hazards, those assigned a level of significant or moderate
were given more extensive attention in the remainder of this analysis (e.g., quantitative analysis
or loss estimation), while those with a low planning significance were addressed in more general
or qualitative ways.
Table 3.6 summarizes the results of the completed Hazard Profile Section using this
methodology:
Table 3.6 Hazard Profile Summary for Harvey County
Warning
Time

Duration

Magnitude/
Severity

Probability of
Future Events

Calculated
Priority
Index

Planning
Significance

Hail Storm

4

1

3

4

3.40

High

Wildfire

4

2

2

4

3.20

High

Utility Infrastructure

4

3

3

3

3.15

High

Flood

2

3

4

3

3.15

High

Tornado

4

1

2

4

3.10

High

Winter Storm

2

3

3

3

2.85

Moderate

Drought

1

4

2

3

2.50

Moderate

Extreme Heat

1

4

2

3

2.50

Moderate

Dam & Levee Failure

2

4

3

2

2.50

Moderate

Wind Storm

2

2

2

3

2.45

Moderate

Lighting

4

1

2

2

2.20

Moderate

Agricultural Infestation

1

4

2

2

2.05

Moderate

Soil Erosion / Dust

1

4

2

2

2.05

Moderate

Land Subsidence

4

4

1

1

1.75

Low

Hazard
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3.2.2 Agricultural Infestation
Description
Agricultural infestation is a naturally occurring infection of crops or livestock that renders them
unfit for consumption or use. Typical causes can include insects, vermin, fungus, or diseases
transferable amongst animals. The types and severity of agricultural infestations vary based on
many factors, including cycles of heavy rains and drought. Because of the substantial importance
of the agricultural industry in Kansas, agricultural infestation poses a risk to the economy of the
entire state.
A certain level of agricultural infestation is normal for Kansas farmers and ranchers and is
routinely mitigated. The problem is when the level of an infestation escalates suddenly, or a new
infestation appears that overwhelms local control efforts. The potential introduction of animal
diseases, such as foot and mouth disease and bovine spongiform encephalopathy disease is a key
concern.
Field crops are also subject to various types of infestation. Wheat is susceptible to leaf rust,
wheat streak mosaic, barley yellow dwarf virus, strawbreaker, and tan spot. Significant wheat
crop losses due to these diseases are well documented in Kansas. Sorghum losses can occur
when a crop is infected with sooty stripe early in the growing season. Gray leaf spot is a growing
problem for corn crops. The significance of this agricultural sector in the local and regional
economy makes crop infestation a serious concern. The levels and types of agricultural
infestation appear to be influenced by many factors, including cycles of heavy rains and drought.
Insect infestation can cause major losses to stored grain. The estimated damage to stored grain
from the lesser grain borer, rice weevil, red flour beetle, and rusty grain beetle in the United
States is approximately $500 million annually.
The onset for an agricultural infestation can be rapid. Controlling the spread of agricultural
infestation is critical to limiting impacts, conducted through methods including quarantine,
culling, premature harvest and/or crop destruction when necessary. Duration is largely affected
by the degree to which the infestation is aggressively controlled, but is commonly more than one
week. Warning time is critical for this hazard. Maximum warning time can be achieved through
accurate monitoring of livestock and crop health by private individuals and regulatory agencies,
and effective systems for distributing information and recommendations regarding the outbreak.
Warning Time: Level 1—more than 24 hours.
Duration: 4—more than one week.
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Geographic Location
According to the Kansas Agricultural Statistics Service 2006 Farm Facts Report, 345,000 acres
are classified as farm land in Harvey County. All agricultural areas are subject to agricultural
infestations, though a major infestation event would affect the entire county including urbanized
areas either directly or indirectly.
The western and northeastern parts of the state of Kansas were somewhat less susceptible to leaf
rust in 2007, a common disease affecting wheat crops. This geographic distribution for leaf rust
corresponds with areas of the state with somewhat lower utilization of the land for crops and
rangeland, and fewer feedlots. Figure 3.1 shows areas of moderate (yellow) and severe (red) leaf
rust disease pressure in 2007.
Figure 3.1 Leaf Rust Disease Pressure, Kansas 2007

Source: Kansas State Department of Agriculture, Kansas Cooperative Plant Disease Survey Report: Preliminary 2007 Kansas
Wheat Disease Loss Estimates, www.ksda.gov/plant_protection/content/183/cid/611
Notes: Red = High to Severe, Yellow = Moderate. Blue square indicates approximate location of Harvey County
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Other crop diseases and their primary locations include those listed in Table 3.7, as follows:
Table 3.7 Kansas Crop Disease Regions
Disease/Fungus
Septoria leaf disease
Tan spot
Stripe rust
Powdery mildew
Scab

Primary Kansas Region
Eastern 2/3 of Kansas
Eastern 2/3 of Kansas
Entire state
Eastern 2/3 of Kansas
Eastern 2/3 of Kansas

Primary Crop Affected
Wheat, produce
Wheat
Wheat
Produce, vine crops
Wheat

Source: USDA Agricultural Research Service

The USDA Agricultural Research Service notes the most serious global threat to wheat and
cereal crops is stem rust race Ug99. This fungus is spreading across Africa, Asia, and the Middle
East and is considered a serious threat to global food security.

Previous Occurrences
According to the USDA Risk Management Agency, insured crop losses in Harvey County as a
result of agricultural infestation from 2005 to 2007 totaled $16,170. As Table 3.8 shows, $6,025
was caused by insect infestation and $10,145 from damage caused by plant disease.
Table 3.8 Crop Loss Claims Paid in Harvey County 2005-2007
Year
Insects
2006
2006
2006

Crop
Wheat
Grain Sorghum
Soybeans

Plant Disease
2006
Wheat
2007
Wheat

Hazard
Agricultural Infestation-Insects
Agricultural Infestation-Insects
Agricultural Infestation-Insects
Insects Total
Plant Disease
Plant Disease
Plant Disease Total

Total

Claims Paid ($)
5,073
210
742
6,025
5,434
4,711
10,145
16,170

Source: USDA Risk Management Agency, 2008

Additional data regarding previous occurrences of agricultural infestation specific to Harvey
County is limited, but statewide information is available. Cumulative losses for the Kansas wheat
crop in 2007 were estimated at 17.8 percent of the crop (65.1 million bushels). This total exceeds
the state’s 20-year average loss (11.4 percent) and is the greatest cumulative loss since 1995. The
1995 wheat crop year was affected by a 20.4 percent loss due to foliar diseases and barley yellow
dwarf virus in that year.
In 2007, leaf rust was epidemic statewide and constituted 80 percent of the total agricultural
losses due to disease. This same year Septoria leaf disease complex was responsible for 1.8
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percent of the statewide agricultural loss followed by tan spot at 1.3 percent. Impacts due to
barley yellow dwarf, stripe rust, scab, and powdery mildew were estimated at 0.2 percent each
and were occasionally found at higher levels. Several other diseases were not found to any
extent. Dominant in 2006, wheat streak mosaic was rarely reported. Take-all and other root and
crown rots were almost nonexistent. Soil borne mosaic was reported in a few situations in
western Kansas, while common bunt received a couple of reports in north central Kansas, and
loose smut was reported infrequently during survey.
Table 3.9 shows wheat crop loss information for Kansas for 2006, 2007 and the 20-year average
from 1987-2007.
Table 3.9 Kansas Statewide Wheat Crop Losses by Disease Type
Disease
Leaf Rust
Septoria Complex
Tan Spot
Powdery Mildew
Barley Yellow Dwarf
Scab
Stripe Rust
Bunt And Loose Smut
Soil Borne Mosaic and Spindle
Streak Complex
Wheat Streak Complex
Snow Mold
Root And Crown Rots
Take All
Bacterial Leaf Blight
Stem Rust
Strawbreaker
American Wheat Striate
Total

2007 (% of
yield)
13.9
1.8
1.3
0.2
0.2
0.2
0.2
0.02

2006 (% of
yield)
0.1
0.001
0.2
0.1
0.8
0.001
0.001
0.05

20-Year Average (% of
yield)
3.79
0.97
0.96
0.22
1.21
0.21
1.31
0.01

0.01

0.05

0.37

0.01
0.01
0.01
0.001
0.001
0
0
0
17.8

7
0
0.1
0.1
0.001
0
0
0.001
8.5

1.94
0.00
0.13
0.24
0.02
0.05
0.01
0.001
11.43

Source: Kansas State Department of Agriculture, Kansas Cooperative Plant Disease Survey Report: Preliminary 2007 Kansas
Wheat Disease Loss Estimates, www.ksda.gov/plant_protection/content/183/cid/611

Probability of Future Occurrences
Harvey County experiences agricultural losses every year as a result of naturally occurring
agricultural infestation. However, overall probability for this hazard is considered “possible” as
the more significant events causing large losses do not occur annually.
Possible: Level 2—Event is probable in the next five years.
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Magnitude/Severity
Economic impacts are the primary concern with agricultural infestation. Overall magnitude and
severity is considered “limited”.
Limited: Level 2—10–25 percent of property is severely damaged.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.05

Moderate

3.2.3 Dam and Levee Failure
Description
A dam is defined as a barrier constructed across a watercourse for the purpose of storage,
control, or diversion of water. A levee is generally defined as an embankment created to prevent
a body of water from overflowing. Dams and levees are typically constructed of earth, rock,
concrete, or mine tailings. The failure or breach of a dam or levee can result in severe flooding in
the downstream floodplain. While levees are built solely for flood protection, dams often serve
multiple purposes, one of which may be flood control.
Two primary factors influence the severity of a full or partial dam or levee failure: the amount of
water impounded, and the density, type, and value of development and infrastructure located
downstream. Dams and levees are usually engineered to withstand a flood with a computed risk
of occurrence. If a larger flood occurs, then that structure will likely be overtopped. If during the
overtopping, the dam fails or is washed out, the water behind is released as a flash flood. Failed
dams can create floods that are catastrophic to life and property, in part because of the
tremendous energy of the released water.
The hazard potential for dam failure is classified according to the following definitions accepted
by the Interagency Committee on Dam Safety:
x

High Hazard Dam—A dam located in an area where failure could result in any of the
following: extensive loss of life, damage to more than one home, damage to industrial or
commercial facilities, interruption of a public utility serving a large number of customers,
damage to traffic on high-volume roads that meet the requirements for hazard class C dams
or a high-volume railroad line, inundation of a frequently used recreation facility serving a
relatively large number of persons, or two or more individual hazards described for
significant hazard dams
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x

Significant Hazard Dam—A dam located in an area where failure could endanger a few lives,
damage an isolated home, damage traffic on moderate volume roads that meet certain
requirements, damage low-volume railroad tracks, interrupt the use or service of a utility
serving a small number of customers, or inundate recreation facilities, including campground
areas intermittently used for sleeping and serving a relatively small number of persons

x

Low Hazard Dam—A dam located in an area where failure could damage only farm or other
uninhabited buildings, agricultural or undeveloped land including hiking trails, or traffic on
low-volume roads that meet the requirements for low hazard dams

Dam failures can result from any one or a combination of the following causes:
x

Prolonged periods of rainfall and flooding, which causes most failures;

x

Inadequate spillway capacity, resulting in excess overtopping flows;

x

Internal erosion caused by embankment or foundation leakage or piping;

x

Improper maintenance, including failure to remove trees, repair internal seepage problems,
replace lost material from the cross section of the dam and abutments;

x

Improper design, including the use of improper construction materials and construction
practices;

x

Negligent operation, including failure to remove or open gates or valves during high flow
periods;

x

Failure of upstream dams on the same waterway;

x

Landslides into reservoirs, which cause surges that result in overtopping;

x

High winds, which can cause significant wave action and result in substantial erosion; and

x

Earthquakes, which typically cause longitudinal cracks at the tops of embankments and
weaken entire structures.

In general, warning time depends on the causal factors. Dam failure can occur in as little as a few
minutes or more slowly over the course of many months. In the event of a catastrophic failure of
a large dam, evacuation time for locations directly downstream would be extremely brief.
Floodplain characteristics largely determine the available warning time for locations further
downstream. Duration of high water conditions that result from dam failure depends on the
capacity and stage of the reservoir at time of breach as well as the severity of the breach.
Warning time and duration of levee failure is generally shorter than dam failure.
Warning Time: Level 2 – 12 to 24 hours.
Duration: Level 4—more than one week.
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Geographic Location
Dams

Data obtained from the State of Kansas and National Inventory of Dams indicated that there are
44 dams in Harvey County, shown in Figure 3.2. Of those, 12 of them have an unknown risk
hazard, 24 of them are low hazard dams, 3 of them are significant hazard dams, and there are 4
high hazard dams. There is a high hazard dam located north of North Newton on Sand Creek
with a site name of FDR No. 1. The other high hazard dam that is about a mile northeast of
Newton is on a tributary to Sand Creek with a site name of DD No. 107. There are 2 significant
hazard dams in the northeast corner of Harvey County that are located on a tributary of Doyle
Creek. There is a significant hazard dam on the Harvey County East Park Lake that feeds into
Walnut Creek; it is named MPD No. 14. The other two high hazard dams are located in the
southeast corner of the county on streams leading out of the county. They are located on Wildcat
Creek and Gypsum Creek. According to the State data, there are not any High or Significant
hazard dams in adjacent counties that threaten Harvey County. Detailed information about each
of the high hazard dams is listed below:
DD No. 107

This dam was completed in 2000 and is 3,475 feet long and 32 feet high. The maximum
discharge from this dam is 6,121 cubic feet /second. The drainage area is 4.27 square miles and
the volume of the dam is 96,217 cubic yards. The creeks that feed into this dam are as follows:
Stribby, Buck, Chicken, and Eagle. US Highway 50 is southeast, 24th Street is south, and
Spencer Road is west of the dam.
FRD No. 1

This dam was completed in 1989 and is 6,000 feet long and 38 feet high. The maximum
discharge from this dam is 14,847 cubic feet /second. The drainage area is 14.5 square miles and
the volume of the dam is 411,340 cubic yards. The creeks that feed into this dam are as follows:
Grasshopper, White Clay, Salt, Bull, Saline, Hickory, Shanghi, Amazon, Spring, Turkey, Rock,
Lime, Dry, South Duck, Limestone, Seven Mile, Dry Walnut, Frog, Sand, and Timber. There are
also two small rivers that feed into this dam, the Delaware Black Vermillion, and North Brown
Little Walnut.
FRD No. 18

This dam was completed in 1979 and is 2,500 feet long and 35 feet high. The maximum storage
for this dam is 5,039 acres feet. The drainage area is 8.3 square miles and the volume of the dam
is 147,290 cubic yards. The streams, likely affected, are as follows: White Clay, Clear, North
Cedar, South Fork Wildcat, Timber, Frog, So. Br Little Walnut River, Rock, Armstrong Branch,
Wet Walnut, Salt, and Cole.
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MPD No. 14

This dam was completed in 1976 and is 4,275 feet long and 39.5 feet high. The maximum
discharge from this dam is 7,940 cubic feet /second. The drainage area is 16.4 square miles and
the volume of the dam is 277,850 cubic yards. East Lake Road is west, Grace Hill Road is east,
and 1st Street is south of the dam and are likely to be affected by a failed dam.
No. 17

This dam was completed in 2006 and is 1,263 feet long and 38.8 feet high. The maximum
discharge from this dam is 18,919 cubic feet /second. The drainage area is 9.35 square miles and
the volume of the dam is 195,050 cubic yards. The stream that feeds into the dam is Gypsum
Creek. Grace Hill and 72nd streets are also nearby and are likely to be affected, in the event of a
dam failure.
Figure 3.2 Dams in Harvey County
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Levees

The only know levee in Harvey County is the levee surrounding Halstead. The levee completed
in 1995 is 2.5 miles long. The levee was built using federal flood control funds at a cost of
$11,000,000. The levee was built to protect Halstead following the catastrophic Midwest
flooding in 1993. A FIRMette (Flood Insurance Rate Map) created from the FEMA Map Service
Center shows the location of the levee in Figure 3.3.
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Figure 3.3 Halstead Levee Area (FEMA FIRMette Map)
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Previous Occurrences
Dams
Members of the HMPC did not know of any instances of catastrophic dam failures in Harvey
County.

Levees
According to the August 2007 edition of the United States Army Corps of Engineers Tulsa
District Project Update publication, “There is a success story from Halstead, Kansas. Their levee
and flood walls, which were federally constructed by the Tulsa District, held back the flooding in
that area. The real-life flood test happened during the May 26th (2007) flooding that impacted
central Kansas. During that period, the town was shut off from the world for a couple of days but
the water stayed out.” This time period saw the overtopping of several other USACE levees in
Kansas. A photo from the same publication showing Halstead residents at the flood gates is
below. There have been no instances of the Halstead Levee failing since it was installed in 1995.
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Probability of Future Occurrences
Using the methodology adopted for natural hazards in this plan, the probability of dam breach or
levee failure in Harvey County is considered unlikely based on the past performances of these
structures during flood events. However, because dam failure is a manmade hazard, the
methodology for calculating probability based on past occurrences does not necessarily reflect
the actual risk of future occurrence.
The HMPC discussed issues relating to releases and overtopping of levees and determined that
while this is not “failure” of the structure, the existence of the structure can impact and
exacerbate flooding. This can occur by not allowing flood waters to flow out of an area in a
timely manner, or by causing flood levels to rise very rapidly as occurs when flood gates are
opened. With these impacts in mind, the HMPC determined probability level for this hazard to
be “occasional.”
Occasional: Level 2— Event could “Possibly” occur.

Magnitude/Severity
Due to the presence of both high and significant dams, as well as the non-regulated levee in
Halstead, the HMPC determined that if a worst-case scenario dam or levee failure were to occur,
the impacts would be critical in nature. By definition, impacts as a result of the failure of a highhazard dam could include loss of life, damage to structures, utilities, high-volume roads,
railroads, and recreation facilities.
Critical: Level 3— 25-50 percent of property severely damaged; shutdown of facilities for at
least two weeks; and/or injuries and/or illnesses result in permanent disability.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.50

Moderate

3.2.4 Drought
Description
Drought is generally defined as an extended period of below normal precipitation and soil
moisture that adversely affects plants, animal life, and humans. A drought period can last for
months, years, or even decades. Onset is gradual, and warning times are more than one week. It
is rarely fatal, though the associated heat, dust, and stress can all contribute to increased
mortality. Lack of precipitation over extended periods is the primary cause of drought, and poor
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water conservation practices can worsen the impacts. Based on information from the National
Weather Service for 2006, drought was the nation’s 2nd most costly natural hazard, causing $2.6
billion in property and crop damages (flooding caused $3.9 billion in damages).
Drought significantly affects agriculture and recreation and thus has economic and
environmental impacts. Drought also increases the probability and severity of wildfires and wind
erosion. The Palmer Drought Severity Index and U.S. Drought Monitor are two common
methods of tracking and reporting regional and national drought conditions.
Four types of drought are described below:
x

Meteorological drought is usually defined by a period of below average water supply.

x

Agricultural drought occurs when there is an inadequate water supply to meet the needs of
the state’s crops and other agricultural operations such as livestock.

x

Hydrological drought is defined as deficiencies in surface and subsurface water supplies. It
is generally measured as streamflow, snowpack, lake, reservoir, and groundwater levels.

x

Socioeconomic drought occurs when a drought impacts health, well-being, and quality of
life or when a drought starts to have an adverse economic impact on a region.

Periods of drought are normal occurrences in all parts of Kansas. Drought in Kansas is caused by
severely inadequate amounts of precipitation that adversely affect farming and ranching, surface
and ground water supplies, and uses of surface waters for navigation and recreation. The State of
Kansas Operations Plan for the Governor’s Drought Response Team utilizes a phased response
to drought and identifies specific program actions related to each drought stage. The following
provides a brief summary of this phased response approach. Additional detail is found in the
Operations Plan.
Drought Watch – Impacts include some damage to crops and pastures, high rangeland fire
danger and a growing threat of public water supply shortages. The Governor is notified and the
Governor’s Drought Response Team assembled. Open outdoor burning bans may be imposed.
Public water systems may ask for voluntary water use restrictions.
Drought Warning – Crop and pasture losses are likely with some stock water shortages and
very high rangeland fire danger. Public water supply shortages are present and some streamflow
targets are not being met. Public water systems may impose mandatory water use restrictions.
Urgent Kansas Water Marketing Program surplus water supply contracts can be authorized for
municipal and industrial users. The Governor may request emergency haying and grazing
authorization for Conservation Reserve Program acres.
Drought Emergency – Widespread major crop and pasture losses are accompanied by stock
water shortages and extreme rangeland fire danger. Severe public water supply shortages are
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widespread with many streamflow targets not met. The Governor may declare an outdoor
burning ban. Public water systems may impose additional mandatory water use restrictions.
Emergency Kansas Water Marketing Program surplus water supply contracts can be authorized
for municipal and industrial users. Emergency water withdrawals from Corps of Engineers
reservoirs and state fishing lakes can be authorized. Corps of Engineers emergency water
assistance to municipalities is available if needed. The Governor may request a USDA
Secretarial disaster designation for drought.
Warning Time: Level 1—more than 24 hours.
Duration: Level 4—more than one week.

Geographic Location
Drought tends to affect broad regions and the entire planning area is subject to drought
occurrence at roughly equal probability. The impacts of prolonged drought are most significant
in agricultural areas of the County.
In addition to impacts on Harvey County’s agricultural areas, drought can affect cities by
severely limiting public water supplies due to depletion of natural water sources and greatly
increased demand.

Previous Occurrences
Information from the National Oceanic and Atmospheric Administration (NOAA) indicates that
Harvey County has experienced several major periods of drought during the 19th and 20th
century, including the 1930s, 1950s, 1901, 1874, and 1872. From 1933 to 1940, the planning
area was part of the “Dust Bowl.” The Dust Bowl occurred due to a long period of drought
conditions and years of land management practices that left the dry topsoil especially susceptible
to wind erosion. This period of drought and wind erosion devastated the agricultural base of the
Great Plans, including Harvey County.
The planning area was also affected by drought conditions from 1952 to 1957. During this
period, rainfall totals were below normal and temperatures were above normal. Figure 3.4 shows
the precipitation levels across the United States during the droughts in the 1930s and 1950s. In
1953, Harvey County was part of the driest area of the country (shaded dark red). During this
drought, President Eisenhower made $40 million available to 13 drought-stricken states,
including Kansas. In 1937, Harvey County and other east central counties fared slightly better
than the western portion of the state; but were nonetheless very short on precipitation.
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Figure 3.4 Historical Droughts 1953 and 1937

Source: National Oceanic and Atmospheric Administration, http://www.ncdc.noaa.gov/paleo/drought/images/temporal_spatial.jpg
Note: Blue square indicates the region of south central Kansas that includes Harvey County

The National Drought Mitigation Center developed the Drought Impact Reporter in response to
the need for a national drought impact database for the United States. Information comes from a
variety of sources: online drought-related news stories and scientific publications, members of
the public who visit the website and submit a drought-related impact for their region, members of
the media, and members of relevant government agencies. The database is being populated
beginning with the most recent impacts and working backward in time.
Descriptions of recent drought impacts affecting Harvey County are provided by the National
Drought Mitigation Center’s Drought Impact Reporter:

Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

3.67

x

2006-2007—As a result of drought conditions in 2006, the USDA provided $948,511 to
Kansas for the Livestock Assistance Grant Program. This program provided state block
grants to the State of Kansas Department of Agriculture to help livestock producers
recover forage production losses due to drought conditions in 2006. Eligible counties had
to experience exceptional drought at Category D3 or D4 on the U.S. Drought Monitor.

x

1996—Water levels in reservoirs and wells became so low that the USDA Rural
Development Program gave $9.1 million to four states, including Kansas, to dig deeper
wells and move intake valves into deeper areas of existing reservoirs.

x

1989—During this drought, the Kansas Farm Bureau reported $600 million in losses to
the state’s winter wheat crop. It was estimated that 48 percent of the total crop was lost
statewide. Cattle sent to slaughter increased by 50 percent as a result of the feed and
water shortages that accompanied this drought.

The National Drought Mitigation Center’s Drought Impact Reporter contains information on 59
droughts that affecting Harvey County from 1993 to 2009. The list captures only a portion of the
overall impacts of drought. Most of the impacts, 28, were classified as affecting “agriculture.”
Other impacts include, “fire” (7), “water/energy” (9), and “other” (89). These categories are
described as follows:
x

Agriculture—Impacts associated with agriculture, farming, and ranching. Examples
include damage to crop quality, income loss for farmers due to reduced crop yields,
reduced productivity of cropland, insect infestation, plant disease, increased irrigation
costs, cost of new or supplemental water resource development, reduced productivity of
rangeland, forced reduction of foundation stock, closure/limitation of public lands to
grazing, high cost/unavailability of water for livestock, and range fires.

x

Water/Energy—Impacts associated with surface or subsurface water supplies (i.e.,
reservoirs or aquifers), stream levels or streamflow, hydropower generation, or
navigation. Examples include lower water levels in reservoirs, lakes, and ponds; reduced
flow from springs; reduced streamflow; loss of wetlands; estuarine impacts; increased
groundwater depletion, land subsidence, reduced recharge; water quality effects; revenue
shortfalls and/or windfall profits; cost of water transport or transfer; cost of new or
supplemental water resource development; and loss from impaired navigability of
streams, rivers, and canals.

x

Fire—Impacts associated with forest and range fires that occur during drought events.
The relationship between fires and droughts is very complex. Not all fires are caused by
droughts and serious fires can result when droughts are not taking place.

x

Other—Drought impacts that do not easily fit into any of the above categories.
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As detailed in Table 3.10 according to the USDA Risk Management Agency, insured crop losses
in Harvey County as a result of drought conditions from 2005 to 2007 totaled $ 851,816.
Table 3.10 Claims Paid in Harvey County for Crop Loss as a Result of Drought
Year

Crop

Claims Paid ($)

2005

Corn

19,104

2005

Grain Sorghum

31,514

2005

Wheat

11,693

2005

Soybeans

11,930

2006

Wheat

249,419

2006

Corn

141,512

2006

Grain Sorghum

185,584

2006

Soybeans

2007

Wheat

1,144

2007

Corn

7,605

2007

Grain Sorghum

21,370

2007

Soybeans

87,930

83,011

Total

$ 851,816

Source: USDA’s Risk Management Agency, 2008

Probability of Future Occurrences
Over short timeframes it is difficult to determine the probability of drought, but the study of
drought cycles over longer periods indicate certain levels of historic frequency that can assist
forecasters. According to the Palmer Drought Severity Index 1895-1995, Harvey County
experienced severe and extreme drought 15-19.9 percent of the time during that 100-year period.
Figure 3.5 shows how Harvey County compared to the rest of the state and the nation with
respect to the amount of time spent in drought during this 100-year period. As a result of drought
conditions that have occurred during the last decade, the HMPC determined that this hazard
should receive a probability ranking of “likely.”
Likely: Level 3—Event is probable within the next three years.
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Figure 3.5 United States Percent of Time in Drought, 1895–1995

Note: Blue square indicates the region of south central Kansas that includes Harvey County

Magnitude/Severity
Drought impacts are wide-reaching and may be economic, environmental, and/or societal. The
most significant impacts associated with drought in Kansas are those related to agriculture, but
can also cause soil to compact and not absorb water well, potentially making an area more
susceptible to flooding. An ongoing drought may also leave an area more prone to wildfires.
Water supply can also be of concern during periods of prolonged drought. A 2006 assessment of
800 city or rural water district drinking water systems by the Kansas Water Office listed the
following water suppliers in Harvey County as vulnerable to drought: City of Burrton, City of
Hesston, and Sedgwick RWD #02, . Although not listed, privately-owned wells may also be
vulnerable. Drought impacts increase with the length of a drought. Based on these assessments
magnitude and severity of drought is considered “critical”.
Limited: Level 2—10-25 percent of property severely damaged.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.50

Moderate
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3.2.5 Extreme Heat
Description
Extreme temperature events, both hot and cold, can have severe impacts on human health and
mortality, natural ecosystems, agriculture, and other economic sectors. According to information
provided by FEMA, extreme heat is defined as temperatures that hover 10 degrees or more above
the average high temperature for the region and last for several weeks. Ambient air temperature
is one component of heat conditions, with relative humidity being the other. The relationship of
these factors creates what is known as the apparent temperature. The Heat Index chart shown in
Figure 3.6 uses both of these factors to produce a guide for the apparent temperature or relative
intensity of heat conditions.
Figure 3.6 Heat Index (HI) Chart

Source: National Weather Service (NWS)
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.

From 1995-2006, there were 230 fatalities in the U.S. attributed to are summer heat. According
to the National Weather Service, among natural hazards, no other natural disaster—not lightning,
hurricanes, tornadoes, floods, or earthquakes—takes a greater toll. Table 3.11 below shows
number of heat related fatalities per year form 1995-2006.
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Table 3.11 Extreme Heat Fatalities, U.S. 1995-2006
Year

Heat Related
Fatalities

1995

1,021

1996

36

1997

81

1998

173

1999

502

2000

158

2001

166

2002

167

2003

36

2004

6

2005

158

2006

253

Total
Annual Avg.
(1995-2006)

2,757
230

Source: National Weather Service, http://www.weather.gov/os/hazstats/images/67-years.pdf

Those at greatest risk for heat-related illness include infants and children up to four years of age,
people 65 years of age and older, people who are overweight, and people who are ill or on
certain medications. However, even young and healthy individuals are susceptible if they
participate in strenuous physical activities during hot weather. In agricultural areas, the exposure
of farm workers, as well as livestock, to extreme temperatures is a major concern.
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Table 3.12 lists typical symptoms and health impacts of exposure to extreme heat.
Table 3.12 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

The National Weather Service has a system in place to initiate alert procedures (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 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 for two or more consecutive days.
Warning Time: Level 1—more than 24 hours.
Duration: Level 4—more than one week.

Geographic Location
The entire planning area is subject to extreme heat events and all participating jurisdictions can
be affected.

Previous Occurrences
During the period from 1993-2005, the NCDC database lists one incident of extreme heat in
Harvey County in July 2006. From July 16-20, 2006 a deadly heat wave gripped much of central,
south-central and southeast Kansas, and temperatures peaked in the 105-110 °F degree range,
with afternoon heat indices about the same. The cover of darkness provided little in the way of
relief, as overnight temperatures were slow to fall off, reaching only the upper 70s by sunrise for
some locations. Available information indicates the prolonged heat claimed eight lives across
south-central and southeast Kansas. Additionally, dozens of individuals across central, southcentral and southeast Kansas were treated for heat-related illnesses. For the period 2005-2007,
Harvey County received two USDA emergency designations for agricultural impacts from
excessive heat: once in 2006 and once in 2007.
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Figure 3.7 graphs the average and record temperatures by month from 1897 to 2007 for
Independence.
Figure 3.7 Daily Temperature Averages and Extremes, Newton

- Extreme Max. is the maximum of all daily maximum temperatures recorded for the day of the year.
- Ave. Max. is the average of all daily maximum temperatures recorded for the day of the year.
- Ave. Min. is the average of all daily minimum temperatures recorded for the day of the year.
- Extreme Min. is the minimum of all daily minimum temperatures recorded for the day of the year.
Source: High Plains Regional Climate Center,
http://www.hprcc.unl.edu/data/historical/index.php?state=ks&action=select_state&submit=Select+State

As shown in Table 3.13, according to the USDA Risk Management Agency, insured crop losses
in Harvey County as a result of extreme heat conditions from 2005 to 2007 totaled $65,649.
Table 3.13 Claims Paid in Harvey County for Crop Loss as a Result of Extreme Heat
Year

Crop

Claims Paid ($)

2005

Corn

2005

Grain Sorghum

2005

Soybeans

3,756

2006

Corn

1,112

2006

Grain Sorghum

5,671

2006

Soybeans

9,910

2007

Corn

2007

Grain Sorghum

2007

Soybeans

Total

2,870
18,726

206
202
23,196
65,649

Source: USDA Risk Management Agency, 2008
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Probability of Future Occurrences
Although periods of extreme heat occur on an annual basis, events that create a serious public
health risk or threaten infrastructure capacity occur less often. Overall probability of future
extreme heat events is considered “likely”.
Likely: Level 3—Event is probable in the next three years.

Magnitude/Severity
The primary concerns with this hazard are human health safety issues. Specific at risk groups
identified were outdoor workers, farmers, and senior citizens. During previous periods of
extreme heat in Harvey County, some churches, schools and other organizations have opened
their doors to serve as cooling centers. Due to the potential for fatalities and the possibility for
the loss of electric power due to increased strain on power generation and distribution for air
conditioning, periods of extreme heat can severely affect the planning area. In addition,
accompanying drought may compound the problem exacerbating agricultural and economic
losses. Overall severity of this hazard is considered “limited”.
Limited: Level 2—10-25 percent of property severely damaged; shutdown of facilities for more
than a week.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.50

Moderate

3.2.6 Flood
Description
Floods are among the most frequent and costly natural disasters in terms of human hardship and
economic loss. The National Weather Service reports that total property and crop damage due to
flooding in the U.S. for 2006 was $3.96 billion. Nationally, 76 fatalities and 23 injuries were
attributed to flooding that same year.
There are several different types of potential flood events in Harvey County including riverine,
flash flooding, and urban stormwater. Riverine floods result from precipitation over large areas.
This type of flood occurs in river systems whose tributaries may drain large geographic areas and
include many independent river basins. Factors that directly affect the amount of flood runoff
Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

3.75

include precipitation, intensity and distribution, the amount of soil moisture, seasonal variation in
vegetation, snow depth, and water-resistance of the surface areas due to urbanization. The term
"flash flood" describes localized floods of great volume and short duration. In contrast to riverine
flooding, this type of flood usually results from a heavy rainfall on a relatively small drainage
area. Precipitation of this sort usually occurs in the spring and summer. Urban flood events result
as land loses its ability to absorb rainfall as it is converted from fields or woodlands to roads,
buildings, and parking lots. Urbanization increases runoff two to six times over what would
occur on undeveloped terrain. During periods of urban flooding, streets can become swift
moving rivers.
Regardless of the type of flood, the ultimate cause in nearly all cases is attributed to excessive
rainfall, either in the flood area or upstream reaches of the watershed. Other causes include dam
or levee failure, downstream conditions such as channel restriction, blockages of waterways
and/or high flow of a confluence stream that can result in what is known as backwater flooding.
The area adjacent to a river channel is its floodplain. In its common usage, “floodplain” most
often refers to that area that is inundated by the 100-year flood, the flood that has a 1 percent
chance in any given year of being equaled or exceeded. The 1 percent annual flood is the
national standard to which communities regulate their floodplains through the National Flood
Insurance Program.
The National Weather Service (NWS) provides the following definitions of warnings for actual
and potential flood conditions:
General flooding
x

Flood Potential Outlook: In hydrologic terms, An NWS outlook that is issued to alert the
public of potentially heavy rainfall that could send rivers and streams into flood or
aggravate an existing flood.

x

Flood Watch: Issued to inform the public and cooperating agencies that current and
developing hydro meteorological conditions are such that there is a threat of flooding, but
the occurrence is neither certain nor imminent.

x

Flood Warning: In hydrologic terms, a release by the NWS to inform the public of
flooding along larger streams in which there is a serious threat to life or property. A flood
warning will usually contain river stage (level) forecasts.

x

Flood Statement: In hydrologic terms, a statement issued by the NWS to inform the
public of flooding along major streams in which there is not a serious threat to life or
property. It may also follow a flood warning to give later information.
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Flash floods
x

Flash Flood Watch: Issued to indicate current or developing hydrologic conditions that
are favorable for flash flooding in and close to the watch area, but the occurrence is
neither certain or imminent.

x

Flash Flood Warning: Issued to inform the public, emergency management and other
cooperating agencies that flash flooding is in progress, imminent, or highly likely.

x

Flash Flood Statement: In hydrologic terms, a statement by the NWS which provides
follow-up information on flash flood watches and warnings.

The onset of flooding varies depending on the cause and type, with flash flooding and dam/levee
failure inundation occurring typically with little or no warning time, whereas flooding caused by
long periods of excessive rainfall tend to have longer durations but more gradual onset. Overall
warning time is usually 6-12 hours. The duration of flood conditions is generally less than one
week, but in exceptional cases can extend significantly longer.
Warning Time: Level 2—12-24 hours.
Duration: Level 3—Less than one week.

Geographic Location
The best available data for flooding in Harvey County was generated by HAZUS-MH MR3,
FEMA’s software program for estimating potential losses from disasters. HAZUS was used to
model a flood inundation zone with a one percent annual probability for major rivers and creeks
in the County. The inundation zone, or flood depth grid, estimates flooding depth based on
location and elevation relative to the creek or river. While not as accurate as official flood maps,
these floodplain boundaries are useful for GIS-based loss estimation. Note that HAZUS
floodplain modeling occurred only on streams with a minimum drainage area of 10 square miles.
Thus flooding on smaller basins, including urban runoff, may not be represented. HAZUS also
used 30m resolution DEM for terrain data, which normally does not have sufficient detail to
show levee features, thus existing levee protection could be ignored by this analysis. Figure 3.8
shows the HAZUS flood depth grid for Harvey County. The HAZUS data presented below
relates to RIVERINE flooding in each of the jurisdictions listed. The potential for flash flooding
exists in all of Harvey County. The amount and location of flash flooding is related to several
factors including: the volume and duration of the rainfall, the size of the culverts and drainage
ditches available to carry away stormwater, and the amount of debris within the drainage way
and culverts. The HMPC did not specifically identify any areas within Harvey County or other
jurisdictions that regularly flood due to flash floods, however, the National Climatic Data Center
data presented in the “Previous Occurrences” section of this hazard profile provides some
examples of past flooded areas.
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Figure 3.8 Harvey County HAZUS 100-Year Flood Hazard

Previous Occurrences
Riverine flooding is the most common type of flood hazard in Harvey County. Harvey County is
also prone to flash flooding, which is defined as a rapid rise in water level, fast-moving water,
and debris. Harvey County also has 44 dams (4 are high hazard dams) and one levee. The hazard
profile for breach of dams and levees is described separately under section 3.2.3.
The National Climatic Data Center reports 9 flood events in Harvey County between 1993 and
2009. The NCDC database does not contain information on flooding prior to 1993.
Notable past flood events of which affected Harvey County are described below:
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November 5, 1998: Widespread heavy rains of 6-10 inches inundated South-Central and
Southeast Kansas from the evening of October 30th thru November 1st while 4-8 inches
drenched Central Kansas. As a result, record flooding occurred along the following rivers:
Whitewater River: At Towanda: crest: 30.53 feet on 11/01/98. (Old record: 29.73 feet on
06/08/79). At Augusta: crest: 34.95 feet on 11/01/98. (Old record: 32.70 feet on 06/08/79).
Arkansas River: At Derby: crest: 16.60 feet on 11/01/98. (Old record: 16.19 feet on 07/15/93).
At Arkansas City, 28.89 feet on 11/03/98. (Old record: 27.62 feet on 05/11/93). Walnut River: At
Arkansas City: crest: 32.45 feet on 11/03/98. (Old record: 29.22 feet on 06/11/95). Cottonwood
River: At Florence: crest: 28.67 feet on 11/01/98. (Old record: 28.03 feet on 06/17/95). At
Plymouth: crest: 36.77 feet on 11/01/98. (Old record: 35.70 feet on 06/05/65). The record
flooding resulted in 1 confirmed death, 2 injuries, just over 5,300 evacuations, and $32 million in
damage to crops, highways, property (both business and private), and soil erosion throughout the
area (NOT all in Harvey County.).
May 8, 1993: Runoff from heavy rainfall flooded and closed several county roads in Harvey
County. The estimated damage to property from this storm in Harvey County was $50,000 and
crop damage was estimated at $50,000.
June 5, 2001: Significant street flooding occurred in downtown Newton.
June 11, 2002: US Highway 50 flooded to a depth of 12 inches. By late the evening of June 11,
2002, several roads across the county had to be barricaded to prevent persons from entering the
high water.
October 8, 2003: Rainfalls of 3-5 inches caused widespread flash flooding. The most
noteworthy flooding occurred when one bridge was washed out in Southeast Harvey County and
just west of Hesston, where Dutch Avenue was barricaded.
June 8, 2005: At 2114 CST: In Newton, street flooding in progress at most locations. At 2114
CST: 5 miles east of Newton, 1st Street flooded. At 2135 CST: In Newton, flooding worsened on
several roads with one road barricaded. At 2314 CST: In Sedgwick, KFDI Radio reported
sandbagging required at county maintenance building. At 2308 CST: In Newton, major flooding
throughout city with most roads and streets barricaded and evacuations commenced. At 0100
CST: 6 miles south of Newton, on I-135 1 mile north of rest area, one car washed off road when
Jester Creek overflowed. Emergency units dispatched. Most of Harvey County received 12-15
inches of rain in approximately 10 hours. Flooding was countywide, but worst in Sedgwick.
Extensive loses to farmland with crop/acreage breakdown as follows: Wheat: 69,062; Corn:
19,337; Grain sorghum: 35,912; Soybeans: 19,337; Alfalfa: 3,868. Total acreage affected:
147,515. (Agricultural narrative courtesy USDA Flash Situation report.) Total crop damages
were estimated to be over $1.5 Million.
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May 24, 2007: Numerous, slow-moving thunderstorms produced 4 to 6 inches of rain across
extreme northwest portions of Harvey County from the late afternoon hours on May 23rd, to the
early morning hours on May 24th. Excessive runoff from this as well as heavy rainfall upstream
across central Kansas caused the Little Arkansas River to flood. Several roads along the Little
Arkansas were closed, and some homes and businesses received various magnitudes of flood
damage. The Little Arkansas reached record flood stage at Halstead around midday on the 25th,
forcing the community to close all three flood gates. Public and private damages suffered across
the 7 townships affected were likely around $1 million. A stalled frontal boundary resulted in
numerous, slow-moving strong to severe thunderstorms across portions of central and southcentral Kansas from the afternoon hours on May 23rd, to the early morning hours on May 24th.
In addition to large hail and high winds, very heavy rainfall amounts occurred over a short period
of time, resulting in widespread urban and rural flash flooding across the area. Additionally,
excessive runoff produced river and stream flooding for days, inflicting millions of dollars in
damages to roads, businesses and homes. Property damage was estimated at $1.0 million.
As detailed in Table 3.14 according to the USDA Risk Management Agency, insured crop losses
in Harvey County as a result of flood conditions and excessive moisture from 2005 to 2007
totaled $ 992,996.
Table 3.14 Claims Paid in Harvey County for Crop Loss as a Result of Flood and
Excessive Moisture
Year

Crop

2005

Wheat

Excess Moisture/Precip/Rain

98,810

2005

Cotton

Excess Moisture/Precip/Rain

1,263

2005

Corn

Excess Moisture/Precip/Rain

9,027

2005

Grain Sorghum

Excess Moisture/Precip/Rain

14,473

2005

Soybeans

Excess Moisture/Precip/Rain

6,879

2006

Grain Sorghum

Excess Moisture/Precip/Rain

624

2006

Soybeans

Excess Moisture/Precip/Rain

602

2007

Wheat

Excess Moisture/Precip/Rain

503,170

2007

Wheat

Flood

52,437

2007

Cotton

Excess Moisture/Precip/Rain

5,087

2007

Corn

Excess Moisture/Precip/Rain

40,000

2007

Corn

Flood

56,829

2007

Grain Sorghum

Excess Moisture/Precip/Rain

64,969

2007

Grain Sorghum

Flood

16,780

2007

Soybeans

Excess Moisture/Precip/Rain

32,503

2007

Soybeans

Flood

19,543

Hazard

Total
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Source: USDA Risk Management Agency, April, 2008

Probability of Future Occurrences
Based on the detailed historical data available from 1993 to the present, there were 9 flood
events in 16 years. Estimating future probability based on historic frequency, there is a 56
percent chance in any given year that major flooding will occur. Considering that some of the
flooding reported to NCDC were minor flash flood events, it is reasonable to determine that the
overall probability of future flooding occurrence is “likely”.
Likely: Level 3—Event is probable in the next three years.

Magnitude/Severity
Some past flood events in Harvey County have caused significant damage to property and
agriculture, endangered lives, and shut down critical facilities and infrastructure. Flood events
that cause high water over the roadways have a significant impact to communities in Harvey
County. For example, several roadways needed to evacuate communities such as the Main Street
Bridge in Halstead, flood when even minor storms occur thus potentially preventing the
population from being evacuated quickly and safely. The HMPC discussed the possibility of a
serious flood that flooded roadways and decided on an overall magnitude and severity of
“catastrophic”.
Catastrophic: Level 4—More than 50 percent of property severely damaged; shutdown of
facilities for more than 30 days

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

3.15

High

3.2.7 Hailstorm
Description
In the United States, hail causes more than $1 billion in damage to property crops and livestock
each year. Because of the large agricultural industry in Kansas, crop damage and livestock losses
due to hail are of great concern to the state. Even relatively small hail can cause serious damage
to crops and trees. Vehicles, roofs of buildings and homes, and landscaping are the other things
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most commonly damaged by hail. Hail has been known to cause injury and the occasional
fatality to humans, often associated with traffic accidents.
Hail is associated with thunderstorms that can also bring powerful winds and tornadoes. A
hailstorm forms when updrafts carry raindrops into extremely cold areas of the atmosphere
where they condense and freeze. Hail falls when it becomes heavy enough to overcome the
strength of the updraft and is pulled by gravity towards the earth. Based on information provided
by the Tornado and Storm Research Organization, Table 3.15 below describes typical damage
impacts of the various sizes of hail.
Table 3.15 TORRO Hailstorm Intensity Scale
Intensity Category

Diameter
(inches)

Size Description

Typical Damage Impacts

Hard Hail

0.2-0.4

Pea

Potentially Damaging

0.4-0.6

Mothball

Significant

0.6-0.8

Marble, grape

Severe

0.8-1.2

Walnut

Severe

1.2-1.6

Pigeon's egg
squash ball

Widespread glass damage, vehicle bodywork damage

Destructive

1.6-2.0

Golf ball
Pullet's egg

Wholesale destruction of glass, damage to tiled roofs,
significant risk of injuries

Destructive

2.0-2.4

Hen's egg

Bodywork of grounded aircraft dented, brick walls pitted

Destructive

2.4-3.0

Tennis ball
cricket ball

Severe roof damage, risk of serious injuries

Destructive

3.0-3.5

Large orange >
Soft ball

Super Hailstorms

3.6-3.9

Grapefruit

Extensive structural damage. Risk of severe or even
fatal injuries to persons caught in the open

Super Hailstorms

4.0+

Melon

Extensive structural damage. Risk of severe or even
fatal injuries to persons caught in the open

No damage
Slight general damage to plants, crops
Significant damage to fruit, crops, vegetation
Severe damage to fruit and crops, damage to glass and
plastic structures, paint and wood scored

Severe damage to aircraft bodywork

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.

Warning Time: Level 4—less than 6 hours.
Duration: Level 1—less than 6 hours.
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Geographic Location
Hailstorms occur over broad geographic regions. The entire planning area, including all
participating jurisdictions, is at risk to hailstorms.

Previous Occurrences
The NCDC reports 147 hail events in Harvey County between 1960 and 2007. Multiple listings
in one day were considered one event. Where more than one listing occurred on the same day,
the largest recorded size for that day was utilized as the hail size for the event. Table 3.16 shows
the number of hail events by the size of the hail.
Table 3.16 Harvey County Hail Events
Summarized by Size, 1960-2007
Hail Size
(inches)

Table 3.17 Harvey County Hail Events
Summarized by Year, 2000 – 2008

# of Events 1960
to 2007

3.00
2.75
2.00
1.75
1.50
1.25
1.00
0.88
0.75

Year

4
3
4
36
4
6
32
10
48

Source National Climatic Data Center
Storm Events Database

Number of Hail Events
Hail Size > 0.88 inches

2008

1

2007

3

2006

2

2005

9

2004

1

2003

2

2002

3

2001

4

2000

4

Source National Climatic Data Center
Storm Events Database

As shown in Table 3.18, according to the USDA Risk Management Agency, insured crop losses in
Harvey County as a result of extreme heat conditions from 2005 to 2007 totaled $136,134.
Table 3.18 Claims Paid in Harvey County for Crop Loss as a Result of Hailstorm
Year

Crop

Claims Paid ($)

2005

Wheat

92,025

2005

Corn

11,891

2005

Grain Sorghum

2005

Soybeans

2007

Wheat

2007

Corn

Total

1,514
291
4,667
25,926
136,134

Source: USDA Risk Management Agency, 2008
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Probability of Future Occurrences
Based on this data, there have been 147 events in a 47-year period, producing an average of 3.13 hail
events each year in Harvey County. When limiting the probability analysis to hail events producing
hail 1.75 inches and larger, there have been 47 events in the 47-year period. Based on this pattern of
previous occurrences, future probability of a moderately damaging hail event in a given year is 100
percent.
Regarding probability based on time of year, Figure 3.9 shows the daily probability of a hailstorm
occurrence for Harvey County. Probability is highest in the spring months and overall probability is
highest in the most recent reporting period of 1995-1999.
Figure 3.9 Daily Hailstorm Probability, 2” Diameter or Larger, Harvey County 1980-1999

Source: National Severe Storms Laboratory, http://www.nssl.noaa.gov/hazard/hazardmap.html

Figure 3.10 below is also based on hailstorm data from 1980-1994. It shows the probability of
hailstorm occurrence (2” diameter or larger) based on number of days per year within a 12.5 mile
radius of a given point on the map.
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Figure 3.10 Annual Hailstorm Probability (2’’ diameter or larger), United States 1980-1994

Source: NSSL, http://www.nssl.noaa.gov/users/brooks/public_html/bighail.gif
Note: Black rectangle indicates approximate location of Harvey County

Based on previous patterns and historic frequency, probability of future occurrence is considered
“highly likely”.
Highly Likely: Level 4—History of events is greater than 33% likely per year.

Magnitude/Severity
Based on the relatively minor impacts from of previous occurrences, magnitude and severity of hail is
considered “negligible”.
Critical: Level 3—25-50 percent of property severely damaged.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

3.40

High
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3.2.8 Land Subsidence
Description
The development of sinkholes and subsidence areas can be grouped into three major categories: (1)
natural dissolution of soluble minerals, causing the development of sinkholes, (2) the extraction of
minerals by either solution mining or shaft mining which leaves a void space where subsidence can
occur and (3) downward drainage of fresh water, via a drill hole or unplugged natural gas well which
penetrated a soluble mineral formation and has an outlet for the solution cavity water to be disposed.
The dissolution of the salt and gypsum that is present in the Wellington Formation results in the
development of a large area commonly referred to as “The Lost Circulation Zone”. Although the
dissolution involves a large area, according to a 1996 repost from the Kansas Department of Health
and Environment, the majority of the solution cavities and collapses are isolated and surface
subsidence develops slowly. Nearly all of the sinkholes and subsidence areas develop slowly over a
number of years and result in shallow surface depressions. On occasion, structures located over or
near the subsidence areas can be severely damaged or destroyed.
Warning Time: Level 4—less than 6 hours.
Duration: Level 4—more than one week.

Geographic Location
The dissolution of salt and gypsum created a large area of discontinuous solution zones and
subsurface subsidence areas that extend along the entire eastern edge of the Hutchinson Salt Member
of the Wellington Formation. This dissolution area extends from north of Salina to the Oklahoma
border. The 1996 KDHE report indicates that there are approximately 59 square miles in Harvey
County that have been identified as susceptible to solution cavities and subsidence areas in the
Wellington Formation. This accounts for a total of 37,760 acres. While the area is relatively small,
there is no specific indication that the area of dissolution could not be extended into other areas. A
map of the area potentially susceptible to land subsidence as a part of the Wellington Formation is
included in Appendix B.

Previous Occurrences
The HMPC reported a few previous occurrences of sinkholes. These types of subsidence activities
cause only minor damage that is covered by private insurance. The HMPC thought that it was
unlikely that a subsidence large enough to cause significant damage was unlikely based on past
history.
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Probability of Future Occurrences
Unlikely: Level 1—History of events is unlikely but is possible of occurring.

Magnitude/Severity
Based on limited information on previous impacts of sinkholes in the planning area, overall
magnitude and severity of this hazard is considered “negligible”.
Negligible: Less than 10 percent of property severely damaged, shutdown of facilities and services
for less than 24 hours; and/or injuries/illnesses treatable with first aid

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

1.75

Low

3.2.9 Lightning
Description
Severe thunderstorms strike Kansas on a regular basis with high winds, heavy rains, and the
occasional subsequent flooding, often accompanied by lightning. Lightning is an electrical discharge
between positive and negative regions of a thunderstorm. It is sudden, extremely destructive and
potentially deadly. The National Weather Service reports that lightning caused 48 fatalities and 246
injuries nationwide in 2006 and causes 73 fatalities and 300 injuries in an average year.
The National Lightning Safety Institute reports that lightning causes more than 26,000 fires in the
United States each year. The institute estimates that the total cost for direct and indirect impacts of
lightning including property damage, increased operating costs, production delays, and lost revenue
to be in excess of $6 billion per year.
Due to its nature as a powerful electrical phenomenon, lightning causes extensive damage to
electronic systems that it contacts. A particular concern in Kansas is the protection of facilities and
communications systems that are critical for maintaining emergency response systems, protecting
public health, and maintaining the state’s economy. The threat to communications systems includes
tornado sirens, which could get knocked out just when they are needed most.
Average duration of each lightning stroke is 30 microseconds and overall duration of lightning storm
events is usually less than six hours.
Warning Time: Level 4—less than 6 hours.
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Duration: Level 1—Less than six hours.

Geographic Location
The entire planning area, including all participating jurisdictions, is at risk to lightning.
Figure 3.11show parts of Harvey County located in an area with an average of 30-50 days with
thunderstorms per year per 10,000 square miles and four to eight lightning strikes per square
kilometer per year.
Figure 3.11 Distribution and Frequency of Thunderstorms

Source: Oklahoma Climatological Survey
Note: Black square indicates approximate location of Harvey County
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Figure 3.12 below indicates Harvey County is located in a region averaging four to eight
Figurestrikes
3.12 Location
Frequency
of Lightning in Kansas
lightning
per squareand
kilometer
per year.

Source: National Weather Service, www.lightningsafety.noaa.gov/lightning_map.htm
Note: Black square indicates approximate location of Harvey County

Previous Occurrences
The NCDC database has record of nine damaging lightning events in Harvey County from 1993 to
2003. The following event descriptions provided by the NCDC caused an estimated $273,000 in
property damages.
x

August 2003 A home in Newton, Kansas was struck by lightning resulting in damage to the
roof and electrical circuitry. Total loss was estimated at $5,000.

x

June 2000 One transformer in Burrton was struck and set afire as were numerous other
transformers around Harvey County. The total cost was estimated at $50,000.

x

April 1999 Lightning struck a house, setting fire to the attic. Synoptic-scale high winds of 3953kts with gusts to 63kts ripped across Central Kansas from mid-morning thru late afternoon.
The total cost was estimated at $10,000.

x

August 1997 Lightning struck a duplex in Newton, setting it on fire and destroying the
structure and contents. The total loss was estimated at $200,000.
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Probability of Future Occurrences
National Weather Service data indicates that Harvey County is in a region that receives four to eight
lightning strikes per square kilometer per year, though the majority of these lightning strikes do not
result in damages. The HMPC determined the overall probability of a serious lightning occurrence is
“possible” in any given year.
Possible: Level 2—Event is probable within the next five years.

Magnitude/Severity
Although the frequency of lightning events is high, overall severity is negligible. Damages are
usually limited to single buildings and in most cases, personal hazard insurance covers losses.
Limited: 10-25 percent of property severely damaged

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.20

Moderate

3.2.10 Soil Erosion and Dust
Description
Soil erosion and dust are both ongoing problems for Kansas. Both can cause significant loss of
valuable agricultural soils, damage crops, harm environmental resources, and have adverse economic
impacts. Soil erosion in Kansas is largely associated with periods of drought, when winds are able to
move tremendous quantities of exposed dry soil (wind erosion), and flooding (streambank erosion).
Improper agricultural and grazing practices can also contribute to soil erosion.
The United States is losing soil 10 times faster than the natural replenishment rate, and related
production losses cost the nation $37.6 billion each year. Wind erosion is responsible for about 40
percent of this loss and can increase markedly in drought years. Wind erosion physically removes the
lighter, less dense soil constituents such as organic matter, clays and silts. Thus it removes the most
fertile part of the soil and lowers soil productivity, which can result in lower crop yields or poorer
grade pastures and increase economic costs.
Streambank erosion, which can remove agricultural land and damage transportation systems and
utility lines, occurs each year, particularly in the spring. A large proportion of all soil eroded ends up
in rivers, streams, and lakes, which makes waterways more prone to flooding and contamination. One
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type of streambank erosion occurs after heavy rains when water is released from reservoirs causing
water levels to rise in rivers and streams. The dry soil at the top of embankments becomes saturated.
When reservoir gates are closed and flows return to normal, water levels suddenly drop and the heavy
wet soil at the top of the embankments falls into the rivers and streams below.
Erosion increases the amount of dust carried by wind. Dust can also threaten agriculture and have
economic impacts by reducing seedling survival and growth, increasing the susceptibility of plants to
certain stressors, and damaging property and equipment (e.g., clogging machinery parts). It is also a
threat to health and safety. It acts as an abrasive and air pollutant and carries about 20 human
infectious disease organisms (including anthrax and tuberculosis). There is evidence that there is an
association between dust and asthma. Some studies indicate that as much as 20 percent of the
incidence of asthma is related to dust. Blowing dust can be severe enough to necessitate highway
closures because of low visibility, which can cause vehicle accidents.
Warning Time: Level 1—More than 24 hours.
Duration: Level 4—More than one week.

Geographic Location
Figure 3.13 shows areas of excessive erosion of farmland in Kansas based on a 1997 analysis. Each
red dot represents 5,000 acres of highly erodible land, and each yellow dot represents 5,000 acres of
non-highly erodible land with excessive erosion above the tolerable soil erosion rate. Harvey County
and the south central portion of Kansas have less highly erodible land. However, it appears that
Harvey County does have some sections of land that are considered highly erodible and non-highly
erodible. The entire area is susceptible to soil erosion and dust.
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Figure 3.13 Locations of Excessive Erosion of Farmland, 1997

Source: Kansas Hazard Mitigation Plan, 2007
Note: Black square indicates approximate location of Harvey County

Red Dot = 5000 acres of highly erodible land Yellow Dot = 5,000 of non-highly erodible land with excessive
erosion above the tolerable soil erosion rate.

Previous Occurrences
The most prominent soil erosion and dust event in Kansas, known as the Dust Bowl occurred across
the mid-western United States from 1930-1936. Harvey County is situated to the east of the most
severely impacted region (100 million acre across Oklahoma, the Texas panhandle, New Mexico,
eastern Colorado and western Kansas) but was nonetheless significantly affected. Sustained drought,
loss of native prairie and the agricultural practices of the time were primary causes for this
unmitigated disaster. During the Dust Bowl years millions of tons of fertile soils were lost as well as a
significant percentage of the region’s population via migration, dust pneumonia and malnutrition.
More recently, the Kansas State Hazard Mitigation Plan reports that during the 1970’s and in the
spring of 1996 wind erosion seriously damaged agricultural land throughout the Great Plains.

Probability of Future Occurrences
While soil erosion and dust occur annually as part of natural processes, the adverse effects of erosion
are only fully realized as a cumulative function. Therefore, the probability of notable effects from soil
erosion and dust events is considered “occasional”; meaning the cumulative effect of annual events
reaches a notable level on the average of every five years.
Likely: Level 3—Event is probable within the next three years.
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Magnitude/Severity
Limited: Level 2—10 to 25 percent of property severely damaged.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.05

Moderate

3.2.11 Tornado
Description
The National Weather Service defines a tornado as a “violently rotating column of air extending from
a thunderstorm to the ground.” Tornadoes are the most violent of all atmospheric storms and are
capable of tremendous destruction. Wind speeds can exceed 250 mph, and damage paths can be more
than one mile wide and 50 miles long. In an average year, more than 900 tornadoes are reported in the
United States, resulting in approximately 80 deaths and more than 1500 injuries. High winds not
associated with tornadoes are profiled separately in this document in Section 3.2.17 Windstorm.
Although tornadoes have been documented on every continent, they occur most frequently in the
United States east of the Rocky Mountains. Kansas is situated in an area that is generally known as
“Tornado Alley.” Climatological conditions are such that warm and cold air masses meet in the
center of the country to create conditions of great instability and fast moving air at high pressure that
can ultimately result in formation of tornado funnels.
In Kansas, most tornadoes and tornado-related deaths and injuries occur during the months of April,
May, and June. However, tornadoes have struck in every month. Similarly, while most tornadoes
occur between 3:00 p.m. and 9:00 p.m., a tornado can strike at any time.
Prior to February 1, 2007, tornado intensity was measured by the Fujita (F) scale. This scale was
revised and is now the Enhanced Fujita scale. Both scales are sets of wind estimates (not
measurements) based on damage. The new scale provides more damage indicators (28) and
associated degrees of damage, allowing for more detailed analysis, better correlation between damage
and wind speed. It is also more precise because it takes into account the materials affected and the
construction of structures damaged by a tornado.
Table 3.19 Original Fujita Scaleshows the wind speeds associated with the original Fujita scale
ratings and the damage that could result at different levels of intensity.
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Table 3.19 Original Fujita Scale
Fujita
Scale

Fujita Scale
Wind Estimate (mph)

F0

< 73

F1

73-112

Moderate damage. Peels surface off roofs; mobile homes pushed off
foundations or overturned; moving autos blown off roads.

F2

113-157

Considerable damage. Roofs torn off frame houses; mobile homes
demolished; boxcars overturned; large trees snapped or uprooted;
light-object missiles generated; cars lifted off ground.

F3

158-206

Severe damage. Roofs and some walls torn off well-constructed
houses; trains overturned; most trees in forest uprooted; heavy cars
lifted off the ground and thrown.

F4

207-260

Devastating damage. Well-constructed houses leveled; structures
with weak foundations blown away some distance; cars thrown and
large missiles generated.

261-318

Incredible damage. Strong frame houses leveled off foundations and
swept away; automobile-sized missiles fly through the air in excess
of 100 meters (109 yards); trees debarked; incredible phenomena
will occur.

F5

Typical Damage

Light damage. Some damage to chimneys; branches broken off
trees; shallow-rooted trees pushed over; sign boards damaged.

Source: National Oceanic and Atmospheric Administration Storm Prediction Center, www.spc.noaa.gov/faq/tornado/f-scale.html

Table 3.20 shows the wind speeds associated with the Enhanced Fujita Scale ratings. The Enhanced
Fujita Scale’s damage indicators and degrees of damage can be found online at
www.spc.noaa.gov/efscale/ef-scale.html.
Table 3.20 Enhanced Fujita Scale
Enhanced Fujita
(EF) Scale

Enhanced Fujita Scale
Wind Estimate (mph)

EF0

65-85

EF1

86-110

EF2

111-135

EF3

136-165

EF4

166-200

EF5

Over 200

Source: National Oceanic and Atmospheric Administration Storm
Prediction Center, www.spc.noaa.gov/faq/tornado/ef-scale.html

Warning Time: Level 4—Typical warning time is less than six hours.
Duration: Level 1—Typical duration is less than six hours.
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Geographic Location
While tornadoes can occur in all areas of the State of Kansas, historically, some areas of the state
have been more susceptible to this type of damaging storm. All of Harvey County, including all of the
participating jurisdictions, is at risk to tornadoes. Figure 3.14 illustrates the number of F3, F4, and F5
tornadoes recorded in the United States per 3,700 square miles between 1950 and 1998. Harvey
County is in the section shaded dark orange, indicating 16-25 tornadoes of this magnitude during this
48-year period. Additionally, according to Figure 3.14 Harvey County is in Wind Zone IV, the zone
in the United States that has experienced the most and the strongest tornado activity. All of Harvey
County, including all of the participating jurisdictions, is at risk to tornadoes.
Figure 3.14 Tornado Activity in the United States

Source: NOAA, Storm Prediction Center
Note: Black rectangle indicates approximate location of Harvey County
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Figure 3.15 Wind Zones in the United States

Previous Occurrences
Harvey County has been included in two USDA disaster declarations that involved tornadoes.
According to the NCDC database, 46 tornadoes occurred in Harvey County from 1954 to 2009,
causing one fatality, 62 injuries and over $53 million in property damages. Of these, 22 were rated
F0, five were rated F1, six were rated F2, three were rated F3, none were rated F4, and two were rated
F5. There were 8 tornadoes in early years that were not assigned to the Fujita scale. Table 3.21
summarizes these events.

Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

3.96

Table 3.21 Recorded Tornadoes in Harvey County, 1950-2009
Location or County

Date

Magnitude

Deaths

Injuries

Property
Damages ($)

1 HARVEY

04/27/1955

F2

0

0

2 HARVEY

05/27/1955

F

0

0

3 HARVEY

05/27/1955

F

0

0

4 HARVEY

05/27/1955

F

0

0

5 HARVEY

07/21/1956

F2

0

0

6 HARVEY

05/10/1959

F1

0

0

3,000

7 HARVEY

03/31/1960

F

0

0

25,000

8 HARVEY

05/25/1960

F1

0

0

9 HARVEY

03/26/1961

F

0

0

10 HARVEY

07/13/1961

F2

0

0

11 HARVEY

05/24/1962

F3

0

0

12 HARVEY

05/26/1963

F0

0

0

13 HARVEY

07/12/1963

F2

0

1

14 HARVEY

04/22/1964

F

0

0

15 HARVEY

04/23/1964

F0

0

0

16 HARVEY

05/23/1964

F

0

0

17 HARVEY

05/13/1965

F3

0

0

18 HARVEY

05/13/1965

F

0

0

19 HARVEY

05/20/1966

F0

0

0

20 HARVEY

05/20/1966

F0

0

0

21 HARVEY

03/02/1970

F2

0

0

22 HARVEY

05/13/1974

F2

0

2

23 HARVEY

11/29/1975

F0

0

0

24 HARVEY

04/26/1984

F0

0

0

25 HARVEY

06/03/1984

F0

0

0

26 HARVEY

10/31/1984

F0

0

0

27 HARVEY

05/31/1988

F0

0

0

28 HARVEY

10/27/1989

F0

0

0

29 HARVEY

10/27/1989

F0

0

0

30 HARVEY

10/27/1989

F0

0

0
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25,000

25,000

250,000

3,000

250,000

2,500,000

250,000

3,000

3.97

31 HARVEY

03/13/1990

F5

1

59

25,000,000

32 HARVEY

03/13/1990

F5

0

0

25,000,000

33 HARVEY

03/13/1990

F3

0

0

250,000

34 HARVEY

04/09/1990

F0

0

0

25,000

35 HARVEY

05/15/1990

F0

0

0

36 HARVEY

05/15/1990

F1

0

0

37 HARVEY

04/26/1991

F1

0

0

38 Halstead

05/22/1995

F0

0

0

39 Patterson

05/25/1997

F0

0

0

40 Burrton

05/25/1997

F1

0

0

75,000

41 Burrton

06/08/1998

F0

0

0

150,000

42 Hesston

06/08/1998

F0

0

0

43 Sedgwick

06/05/2001

F0

0

0

44 Newton

04/11/2002

F0

0

0

45 Newton

01/28/2006

F0

0

0

46 Hesston

03/07/2009

F0

0

0

1

62

TOTALS

3,000

50,000

100,000

$ 53,986,000

Source: National Climatic Data Center
Note: Zero (0) values may indicate missing data

Descriptions of recorded damages from tornado events are provided by the NCDC below:
January 28, 2006: A landspout tornado touched down just northeast of Newton, blowing windows
out of cars at an auto dealership, and downing light poles and large tree limbs.
June 8, 1998: In Burrton, one farm sustained damage to three outbuildings while the residence
sustained roof damage and had several windows blown out. A second farmstead sustained damage to
its roof, two barns and a metal shed.
June 5, 2001: In Sedgwick, two large sheds were destroyed and siding stripped from one home.
March 7, 2009: West of Hesston, a brief tornado touchdown occurred in open country. The
interaction of a quasi-stationary front and a dryline lead to discrete supercells developing across
portions of Central and South Central Kansas during the late afternoon and evening hours of March
7th, 2009. Brief tornado touchdowns occurred just to the south of Hutchinson with the supercells
along with hail up to golf ball size.
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Probability of Future Occurrences
Based on the previous recorded history of 46 tornadoes in a 59-year period, there is a 78 percent
probability of a tornado in Harvey County in any given year.
The National Severe Storms Laboratory calculated probability of violent tornadoes based on time of
year for the period 1921-1995. Figure 3.16 below shows the probability of a F2 or larger tornado
occurring on any given day at a location within a 25 mile radius of the center of Harvey County. For
example, a y-axis value of 2.0 would indicate a two percent chance of receiving the chosen type of
severe weather on the date indicated by the x-axis value. The 1951-1965 period was the peak in
probability based on data from previous occurrences, with the most recent reporting period (19811995) showing a slightly lower probability of occurrence than the overall average. For both
significant (F2 or larger) and violent (F4 and larger) tornadoes there is a pronounced peak in
probability during the spring months.
Figure 3.16 Daily Tornado Probability, F2+, Harvey County 1921-1995

Source: National Severe Storms Laboratory, http://www.nssl.noaa.gov/hazard/hazardmap.html
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Based on the same methodology described for the previous graph, Figure 3.17 below shows the
probability of an F4 or larger tornado occurring on a given day at a location within a 25 mile radius of
the center of Harvey County.
Figure 3.17 Daily Violent Tornado Probability, F4+, Harvey County 1921-1995

Source: National Severe Storms Laboratory, http://www.nssl.noaa.gov/hazard/hazardmap.html

Figure 3.18 below shows the frequency of F2 or larger tornadoes based on location in the U.S.
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Figure 3.18 Frequency of F2 or Larger Tornadoes, 1980-1994

Source: NSSL, http://www.nssl.noaa.gov/users/brooks/public_html/sigt2195.gif
Note: Black rectangle indicates approximate location of Harvey County

Highly Likely: Level 4—History of events is greater than 33% likely per year. Event is probable
within the calendar year.

Magnitude/Severity
The Midwestern region of the U.S. that includes Harvey County can produce tornadoes capable of
massive devastation. Most tornadoes in Harvey County are found in either open country or are of a
lesser strength such as an F0 tornado. The HMPC rated the magnitude and severity as “limited”.
Limited: Level 2—10-25 percent of property severely damaged; shutdown of facilities for at least
two one week; and/or injuries and/or illnesses do not result in permanent disability.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

3.10

High
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3.2.12 Utility/Infrastructure Failure
Description
Critical infrastructure involves several different types of facilities and systems: transportation, power
systems, natural gas and oil pipelines, water and sewer systems, storage networks, and
telecommunications facilities. State and locally designated critical facilities, such as hospitals,
government centers, etc., are also considered critical infrastructure. Failure of utilities or other
components of the infrastructure in the planning area could seriously impact public health, the
functioning of communities, and the economy. Disruption of any of these services could result as a
secondary impact from drought, flood, tornado, windstorm, winter storm, lightning, and extreme heat
(water systems are particularly vulnerable to drought). Solar storms can also potentially affect power
and communication systems. The next 11-year cycle of solar storms will most likely begin around
March 2008 and peak in late 2011 or mid-2012.
The largest electric utility providers in Harvey County include Butler Rural Electric Cooperative,
Kansas Power and Light, and municipal services according to the Certified Electric Provider Map
provided by the Utilities Division of the Kansas Corporation Commission. In recent years, regional
electric power grid system failures in the western and northeastern United States have demonstrated
that similar failures could happen in Kansas. This vulnerability is most appropriately addressed on a
multi-state regional or national basis.
Warning Time: 4—less than 6 hours
Duration: 3—less than one week

Geographic Location
All jurisdictions within the planning area are vulnerable to utility/infrastructure failure. Figure 3.19
shows the location of utility infrastructure in the planning area.
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Figure 3.19 Harvey County Utility Infrastructure

Previous Occurrences
Each year disruptions to utility services ranging from minor to serious are a secondary result of other
hazard events including drought, flood, tornado, windstorm, winter storm, lightning, and extreme
heat. Butler Rural Electric Cooperative provided information regarding ice storms that caused
significant electric power outages. They include:
December 2 – 7, 1973: Power outages lasted up to 6 days. This storm was one of the most severe ice
storms on record in Kansas. Communications towers were damaged.
November 23, to December 8, 1983: This storm affected central Kansas to southeast Nebraska and
into Iowa. In Kansas there were more than ½ inch of ice on power lines and outages lasted more
than 1 week.
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January 18-21, 1990: This storm affected south central Kansas and north and also affected the
Texas panhandle. Ice and snow build-up on high-voltage electric power lines in moderate to high
winds causes high-amplitude low-frequency mechanical vibrations, called galloping. When power
lines react aero-elastically to these conditions, undamped vibration tears apart transmission towers
and fittings or propels lines into each other, shorting out large circuits. Besides causing costly electric
system outages and structural damage, this dramatic phenomenon steals power through higher
electricity line losses that occur when other conductors have to carry more power to compensate for a
tripped or damaged line. Galloping was experienced on the power lines which caused power outages.
October 28 to November 11, 1991: This storm affected east central Kansas and power outages were
caused by up to 2 inches of ice and windy conditions on the power lines.
March 15 -20, 1995: This storm affected southwest Kansas east and north to north central Kansas.
Windy conditions caused communications towers to blow down and up to 6 inches of ice
accumulated on the power lines causing widespread power outages that listed up to 6 days in some
places.

Probability of Future Occurrences
In recent years, failures of the regional electric power grid system in the western and northeastern
United States have demonstrated that similar failures could happen in Kansas. This vulnerability is
most appropriately addressed on a multi-state regional or national basis. While utility failures occur
annually, this hazard’s CPRI probability for significant events is considered “likely.”
Likely: Level 3—Event is “Likely” to occur.

Magnitude/Severity
When utility/infrastructure failure does occur, utility providers generally respond quickly to restore
service. Events of prolonged outage occur less frequently.
Critical: Level 3—25-50 percent of property severely damaged; shutdown of facilities for more two
weeks.

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

3.15

High
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3.2.13 Wildfire
Description
Wildfires in Kansas typically originate in pasture or prairie areas following the ignition of dry grasses
(by natural or human sources). About 75 percent of Kansas wildfires start during spring due to dry
weather conditions. Since protecting people and structures takes priority, a wildfire’s cost to natural
resources, crops, and pastured livestock can be ecologically and economically devastating. In addition
to the health and safety impacts to those directly affected by fires, the state is also concerned about
the health effects of smoke emissions to surrounding areas.
Wildfires in Kansas are frequently associated with lightning and drought conditions, as dry conditions
make vegetation more flammable. As new development encroaches into the wildland-urban interface
(areas where development occurs within or immediately adjacent to wildlands, near fire-prone trees,
brush, and/or other vegetation), more and more structures and people are at risk. On occasion,
ranchers and farmers intentionally ignite vegetation to restore soil nutrients or alter the existing
vegetation growth. These fires have the potential to erupt into wildfires.
Warning Time: Level 4—Less than six hours.
Duration: Level 2—Less than one day.

Geographic Location
There is an increased risk of wildfire in agricultural areas where Conservation Reserve Program
(CRP) land is burned and in rural areas where individuals burn trash or debris. During high wind
conditions, these small fires can get out of control and spread to dry vegetation such as native grasses,
shrubs, and Eastern Cedar trees.
In April 2009, the Kansas Forest Service prepared a Community Wildfire Hazard Assessment Report.
This report details the conclusions of the status of Wildland Urban Interface issues that might have an
impact on the safety of persons and/or property in Harvey County Kansas. To complete the
assessment, Forest Service personnel obtained baseline data on the Wildland Urban Interface
boundaries from the USGS website Geo Mac (www.geomac.gov). This data was then confirmed with
a “windshield” survey. The assessment is provided in its entirety in Appendix B. The report
concluded that, of the eight Harvey County communities surveyed, five communities were given a
low hazard rating, four communities a moderate, and while no communities were given a high rating,
it is the finding of this report that the “sand hills” area in the NW section of the county is a very high
wildfire danger area. The nine communities surveyed for this report are not all of the areas in Harvey
County that may be at risk of a Wildland Urban Interface (WUI) damaging fire in Harvey County.
Any resident and, especially those in the Northwest corner of the county could be at risk from WUI
fire.
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Figure 3.20 provides the locations of the areas surveyed as well as the risk level determination.
Figure 3.20 Harvey County Wildfire Assessment Findings

Previous Occurrences
According to the Kansas Fire Incident Reporting System, in 2006 Harvey County had 355 wildland
fires burning a total of 11,774 acres. Total losses for the period 2003-2006 were estimated at $2.58
million in property damages. Table 3.22 outlines wildfire impacts for Harvey County for the period
2003-2006.
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Table 3.22 Wildfires, Harvey County, 2003-2006
Year

# of
Fires

Estimated Losses ($)

Acres Burned

2003

103

178,250

306

2004

50

118,950

547

2005

91

1,676,000

675

2006

111

615.500

10,246

Totals

355

2,588,700

11,774

Source: Kansas Fire Incident Reporting System

Probability of Future Occurrences
Although generally small, wildfires do occur in Harvey County on an annual basis and are expected
to increase if development in wildland-urban interface areas increases. Future occurrences of this
hazard are considered “highly likely” Drought conditions tend to exacerbate the problems of wildfire.
Likely: Level 4— Event is probable within the next year.

Magnitude/Severity
Although most wildfires in Harvey County do not result in significant threat to life or property,
during 2005 even a small grass fire had a significant impact as several homes were damages and over
a million dollars in damage was done even the total number of acres damaged that year was only
slightly above average. The potential also exists to damage a significant number of acres of cropland.
In 2006 for example over 10,000 acres were burned. For this reason, the HMPC rated the magnitude
of this hazard as “limited” in its potential rather than negligible.
Limited: Level 2—10 to 25 percent of property severely damaged

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

3.20

High
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3.2.14 Windstorm
Description
Relatively frequent strong winds are a weather characteristic of Kansas. Figure 3.21 shows the wind
zones of the United States based on maximum wind speeds; Kansas is located within wind zones III
and IV, the highest inland categories. All of Harvey County is in zone IV. High winds, often
accompanying severe thunderstorms, can cause significant property and crop damage, threaten public
safety, and have adverse economic impacts from business closures and power loss.
Straight-line winds are generally any thunderstorm wind that is not associated with rotation (i.e., is
not a tornado). It is these winds, which can exceed 100 mph, which represent the most common type
of severe weather and 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. In 2005, hail and wind damage made up 45 percent of homeowners
insurance losses. One type of straight-line wind is the downburst, which can cause damage equivalent
to a strong tornado and can be extremely dangerous to aviation. It is important to note that in
agricultural areas of Harvey County, pivot irrigation systems are susceptible to damage from high
winds and are relatively expensive to repair or replace.
Thunderstorms over Kansas typically occur between late April and early September, but, given the
right conditions, they can develop as early as March. They are usually produced by supercell
thunderstorms or a line of thunderstorms that typically develop on hot and humid days.
Warning Time: Level 2— 12-24 hours
Duration: Level 2—less than one day

Geographic Location
All of Harvey County is susceptible to high wind events. As shown in Figure 3.31 on the following
page, Harvey County is situated near the geographic center of Wind Zone IV, which is susceptible to
winds up to 250 mph.
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Figure 3.21 Wind Zones in the United States

Source: FEMA; http://www.fema.gov/plan/prevent/saferoom/tsfs02_wind_zones.shtm
Note: Blue square indicates approximate location of Harvey County

Previous Occurrences
According to the NCDC database, there were 88 separate wind events in Harvey County between
1955 and 2007 during the months of March through October. During this time period there were no
reported deaths or injuries as a result of windstorm events. Total property damage for events between
1993 and 2009 is estimated at over $1.5 Million.
Summaries of some of the more damaging events are provided below. Unless otherwise noted, these
impacts are from the NCDC database:
x

April 7, 2008: A bow echo moved across Harvey County producing wind damage from west
of Halstead to several miles east of Newton. The Newton Airport AWOS recorded a 71 mph
wind gust. A semi truck was flipped on Interstate 135 just south of Newton. A potent early
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spring storm system brought severe weather to South Central Kansas the evening of April 7th
into the early morning hours of April 8th. A few storms brought small hail to parts of
Southeast Kansas during the day but it was a series intense bow echoes that caused extensive
straight-line wind damage Sedgwick, Harvey and especially Butler and Greenwood Counties.
This storm caused an estimated $25,000 in property damages.
x

October 14, 2007: A 100 year old barn was destroyed. Major damage also occurred to the
granary with minor damage to a tractor, a truck and gravity wagons stored inside the barn. A
strong and dynamic storm system made slow progress across Kansas. Severe thunderstorms
erupted along a cold front that made slow progress across the region. The areas hardest hit
areas were Central and South Central Kansas where large hail and eventually a bowing
segment of storms produced wind and hail damage. This storm caused an estimated $100,000
in property damages.

x

August 8, 2007: Several power lines and trees were blown down at the intersection of 1st and
Walnut as well as Share Drive and Meridian. A surface front stalled across parts of Southern
and Central Kansas during the day of August 8th. Abundant moisture pooled along the front
as a mid-level disturbance moved overhead. This triggered severe storms along the front
leading to hail and damaging winds. The slow movement of storms led to some isolated very
heavy rainfall amounts and localized flooding. This storm caused an estimated $30,000 in
damages.

x

May 31, 2007: In Hesston, a stoplight at the intersection of Main and Old 81 was blown
down. Tree damage across town was minimal. Nearly a mile-long stretch of utility poles was
downed along Emma Creek Road west of Hesston. A strong upper level disturbance
approaching from the northwest spawned a powerful squall during the evening hours of May
31st. The squall line moved east to southeast across portions of central and south-central
Kansas, producing large hail and high winds in its path. 90 to 100 mph winds hit the
community of Moundridge in southeast McPherson County, inflicting a narrow swath of
substantial damage. This storm caused an estimated $50,000 in damages.

x

June 16, 2006: A powerful thunderstorm rolled through Harvey County producing
countywide wind damage, mostly to trees. Some trees and tree limbs fell on automobiles.
There were reports of mainly minor structural damage, along with street signs and power lines
blown down. However, Newton's Westhill Apartment Complex received rather extensive roof
damage. Information courtesy of the Newton Kansan newspaper. This storm caused an
estimated $50,000 in property damages.

x

July 20, 2000: Widespread tree and power line damage resulted in power losses to about
2,000 residences in and around Newton. Widespread tree damage, including many uprooted.
One tree, snapping in half at the base, fell onto a garage smashing the roof to "within inches"
of a car parked inside. A large tree limb fell onto the northeast corner of a second house
inflicting damage to the roof as well as to a fifth wheel trailer parked alongside. Two other
homes also had large branches and/or uprooted trees fall onto them. One fallen tree punched a
hole in the roof of a Mennonite church. The damage estimate for this storm is $100,000.

x

July 1, 1994: In Burrton, winds estimated at 90 miles an hour caused trees to fall on a house.
A picture window was shattered and two grain bins were blown away. A few miles away,
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winds blew away a machine shed. Lesser winds up to 60 miles an hour occurred at Hesston.
The damage estimate for this storm is $50,000.

Crops are also affected by wind. According to USDA Risk Management Agency excess wind caused
damage to the wheat crop in 2005.

Probability of Future Occurrences
According to NCDC, there were 88 reported wind storms (excluding events from October through
March 1 and those associated with winter storms, see event description above) in Harvey County
from 1956 to 2009 (53 years). Based on this information, the statistical probability that at least one
significant wind event will occur in any given year is 100 percent.
The National Severe Storms Laboratory calculated probability of windstorms based on time of year
for the period 1980-1999. Figure 3.22 below shows the probability of a windstorm 50 knots or greater
occurring on any given day at a location within a 25 mile radius of the center of Harvey County. For
example, a y-axis value of 2.0 would indicate a two percent chance of receiving the chosen type of
severe weather on the date indicated by the x-axis value. The most recent reporting period had the
highest probability based on data from previous occurrences, while overall probability was highest
during the spring months across all reporting periods.
Figure 3.22 Daily Windstorm Probability, 50+ Knots, Harvey County 1980-1999

Source: National Severe Storms Laboratory, http://www.nssl.noaa.gov/hazard/hazardmap.html
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Based on a similar methodology described for the previous graph, Figure 3.23 below shows the
probability of a windstorm (65 knots or greater) occurring on any given day at a location within a 25
mile radius of the center of Harvey County.
Figure 3.23 Annual Windstorm Probability (65+ knots), United States 1980-1994

Source: National Severe Storms Laboratory, http://www.nssl.noaa.gov/users/brooks/public_html/bigwind.gif
Note: Black rectangle indicates approximate location of Harvey County

Based on patterns of past occurrences and Harvey County’s proximity to the highest windstorm
probability area in the country, probability of future occurrence is considered “likely”.
Likely: Level 3— Event is “Likely” to occur.

Magnitude/Severity
Based on previous occurrences and potential impacts, overall magnitude and severity of windstorms
is considered “limited”. The largest potential impacts are to utility infrastructure and crops damaged
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due to high winds. Agricultural equipment such as pivot irrigation systems are also susceptible to
wind damage.
Limited: Level 2—10-25 percent of property severely damaged; shutdown of facilities for more than
one week; and/or injuries and/or illnesses do not result in permanent disability

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.45

Moderate

3.2.15 Winter Storm
Description
Winter storms in Kansas typically involve snow, extreme cold, and/or freezing rain (ice storms).
These conditions pose a serious threat to public safety. Winter storms disrupt commerce, damage
utilities and communications infrastructure, disrupt emergency and medical services and isolate
homes and farms. Heavy snow can cause roofs to collapse and down trees onto power lines. Extreme
cold conditions can stress unprotected livestock and freeze water sources. Direct and indirect
economic impacts of winter storms include cost of snow removal, damage repair, increased heating
bills, business and crop losses, power failures and frozen or burst water lines.
For humans, extreme cold can cause hypothermia (an extreme lowering of the body’s temperature)
and permanent loss of limbs due to frostbite. Infants and the elderly are particularly at risk, but
anyone can be affected. According to the National Center for Health Statistics, approximately 600
adults die from hypothermia each year, with the isolated elderly being most at risk. Also at risk are
those without shelter or live in a home that is poorly insulated or without heat. Other potential health
and safety threats include toxic fumes from emergency heaters, household fires caused by fireplaces
or emergency heaters, and driving in treacherous conditions.
The National Weather Service describes different types of winter storm conditions as follows:
x

Blizzard—Winds of 35 mph or more with snow and blowing snow reducing visibility to less
than 1/4 mile for at least three hours.

x

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.

x

Snow Squalls—Brief, intense snow showers accompanied by strong, gusty winds.
Accumulation may be significant.
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x

Snow Showers—Snow falling at varying intensities for brief periods of time. Some
accumulation is possible.

x

Freezing Rain—Measurable rain that falls onto a surface whose temperature is below
freezing. This causes the rain to freeze on 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.

x

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.

Wind can greatly amplify the impact of cold ambient air temperatures and thus the severity of winter
storms. Provided by the National Weather Service, Figure 3.24 below shows the relationship of wind
speed to apparent temperature and typical time periods for the onset of frostbite.
Figure 3.24 Wind Chill Chart

Source: NOAA, National Weather Service, http://www.weather.gov/om/windchill/

While ice storms generally are of more concern than snow storms due to the increased potential for
power outage, snow storms do cause problems in Harvey County when significant snowfall drifts due
to high winds.
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Duration of the most severe impacts of winter storms is generally less than one week, though
dangerous cold, snow, and ice conditions can remain present for longer periods in certain cases.
Weather forecasts commonly predict the most severe winter storms at least 24 hours in advance,
leaving adequate time to warn the public.
Warning Time: Level 2—12-24 hours.
Duration: Level 3—Less than one week.

Geographic Location
The entire State of Kansas is vulnerable to heavy snow and freezing rain. As indicated in Figure 3.25
northwestern Kansas receives the greatest average snowfall and the southeast, receives the least.
Harvey County which is in south central Kansas receives moderate snowfall.
Figure 3.25 Average Annual Snowfall in Kansas

Source: Kansas State University, Research and Extension, Weather Data Library,
www.oznet.ksu.edu/wdl/Maps/Climatic/AnnualFreezeMap.asp
Note: Black square indicates approximate location of Harvey County

Figure 3.26 below shows that Harvey County is in a zone of the U.S. that receives 8-9 hours of
freezing rain per year.
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Figure 3.26 Average Number of Hours per Year with Freezing Rain in the United States

Source: American Meteorological Society. “Freezing Rain Events in the United States.”
http://ams.confex.com/ams/pdfpapers/71872.pdf.
Note: Black square indicates approximate location of Harvey County

Previous Occurrences
As shown in Table 3.23, the county has two USDA declarations for this hazard.
Table 3.23 Disaster Declarations in Harvey County Involving Winter Storms
Declaration Date*

Disaster Description

Declaration Type

Disaster
Number

4/4/2007

Excessive Heat, Winter Storms

USDA

S2525

1/4/2005

Winter Storms and Excessive Moisture

USDA

M1579

Sources: Federal Emergency Management Agency, www.fema.gov/; USDA Farm Service Agency, www.fsa.usda.gov,
http://www.fsa.usda.gov/Internet/FSA_File/2005-2007_elig_co_031208.xls

NCDC records the following notable winter storms in Harvey County between 1994 and January
2009:
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December 10, 2007: A half to one inch of ice accumulated across Harvey County during the ice
storm. This resulted in approximately 250 downed power poles and 500 downed lines. Damage to the
electrical infrastructure is estimated at $3.7 million. There was also widespread damage to trees but
the cost of the damage is unknown. A devastating freezing rain event unfolded across parts of
Southern and Central Kansas from December 10th through the 11th. At the same time an Arctic air
mass was moving south into the Central Plains, a mid and upper level storm system was spinning in
the Four Corners area. This storm system allowed for very warm and very moist conditions to
override the Arctic air. The result was a very large swath of freezing rain that in some areas
approached two inches thick. The weight of the ice encrusting everything, which adds nearly 2 tons
of weight to a typical line span, resulted in thousands of downed power poles and tens of thousands of
downed power lines. This naturally resulted in tens of thousands of Central and Southern Kansas
residents losing power, some for more than a week. Some estimates place the number without power
at one point was nearly 200 thousand across the state. An unknown number of trees were damaged or
destroyed in the ice storm with some cities reporting more 80 percent of trees sustaining some form
of damage. Damage to just the electric infrastructure will likely top $100 million. Damage to trees
could add millions more to the final tally. The total estimated property damage, not including electric
utility infrastructure is estimated at $3.7 million.
January 4, 2005: On January 3rd, a strong cold front surged south across Kansas & Oklahoma
before stalling along/near the Red River during the afternoon of the 4th. A shallow layer of moist,
sub-freezing air spread south over all but Southeast Kansas, as an 850-mb cold front, oriented in a
southwest to northeast manner from the Oklahoma Panhandle to near Kansas City, teamed with an
inverted 850-mb trough positioned over Western Kansas to enable much warmer, moisture-laden air
to overrun the layer of sub-freezing air beneath. The result was what many consider to be the worst
ice storm since 1982 to ravage all of Central & most of South-Central Kansas from the afternoon of
the 4th thru the morning of the 5th, coating almost the entire warning area with 1/2 to 1 inch of ice.
Although freezing rain was the primary culprit, the winter storm was magnified considerably by
periods of sleet that accumulated to depths of 1 to 2 inches. Damage to trees and power lines was
major! In the latter case, the damage resulted both from heavy ice accumulations as well as from trees
and limbs that fell onto the power lines in question. Trees as tall as 22 feet were split and either fell or
were eventually felled, and limbs of 6-12 inches were downed at many locations. In some cases, the
downed trees and limbs blocked roads and highways. No doubt, power outages were widespread,
with many areas experiencing multiple outages. A few areas were without power for 1 1/2 weeks.
Countless residents were forced to evacuate their homes, seeking refuge in designated shelters. On
January 6th, more power outages resulted as melting ice fell from power lines, causing them sag
further then whip or snap, as well as from damaged limbs that thawed and fell onto power lines.
Other counties experiencing $1 million or more in damage: Harvey: $3,300,000; Harper: $1,730,420;
Kingman: $1,199,000. Obviously, countless accidents occurred, and were not only traffic-related, but
also occurred during the extensive cleanup of tree damage. Approximately 370 utility crews from 15
states assisted WESTAR Energy with power restoration. Working 12-16 hour days, the crews
responded from as far as Illinois, Indiana, Kentucky, Minnesota, New Mexico, South Texas,
Tennessee, and West Virginia. Kansas Governor Kathleen Sebelius issued a declaration of state
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disaster emergency to 56 counties, of which 20 are in the Wichita County Warning Area, and a
federal disaster declaration was expected to be issued. In addition to law enforcement, emergency
managers and trained spotters provided numerous and timely reports during this event.
January 29, 2002: On the 28th, an Arctic Front surged south across Kansas, leaving a shallow layer
of sub-freezing air in its wake. Meanwhile, an 850mb low was positioned over New Mexico. As the
850mb low moved east across New Mexico on the 29th and 30th, much warmer, moisture-laden air
was transported north across the southern plains in a layer approximately 3,000 feet thick, trapping
the sub-freezing layer beneath. On the evening of the 30th, the 850mb low crossed the New
Mexico/Texas border. A mid-upper level trough moving east across the southern Rockies provided
sufficient lift across the region. Widespread freezing rain and sleet developed late in the afternoon of
the 29th across south-central Kansas. It continued through the night of the 30th eventually changing to
snow early on the morning of the 31st. The result was a major ice accumulation of 1-2 inches on trees
and power lines across south-central Kansas that severed power to much of the area. The most
prolonged power outages occurred across southeast Butler and Cowley Counties where the outages
lasted for nearly a week. Trained spotters and area newspapers contributed greatly to this report.
According to the USDA’s Risk Management Agency, insured crop losses in Harvey County as a
result of freeze conditions from 2005 to 2007 totaled over $ 8.3 million. These losses are detailed in
Table 3.24.
Table 3.24 Claims Paid in Harvey County for Crop Loss as a Result of Freeze, Frost and
Cold Winter Conditions
Year

Crop

Hazard

Claims Paid ($)

2005

Wheat

Frost

3,925

2005

Wheat

Freeze

2005

Wheat

Cold Winter

2005

Wheat

Cold Wet Weather

2005

Corn

Freeze

1,350

2006

Wheat

Freeze

1,523

2006

Wheat

Cold Winter

126,187

2007

Wheat

Frost

2007

Wheat

Freeze

2007

Wheat

Cold Winter

2007

Corn

Freeze

133
35,847

167
461,869
7,659,744
41,124
771

Total

8,332,640

Source: USDA’s Risk Management Agency 2008

Probability of Future Occurrences
Based on data from the NCDC, for the 14-year period 1994-2008, there are 23 reported winter storm
events in Harvey County. Based on those patterns of historic frequency, there is a statistical
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probability of 61 percent for severe winter storms in a given year. The probability rating for winter
storms in Harvey County is “likely”.
Likely: Level 3—History of events is greater than 20 percent likely per year

Magnitude/Severity
Based on assessments of probability and potential impact, overall magnitude and severity of winter
storms is considered “critical”.
Critical: Level 3—25 to 50 percent of property severely damaged; shutdown of facilities for at least
two weeks; and/or injuries/illnesses result in permanent disability

Hazard Summary
Calculated Priority Risk
Index

Planning Significance

2.85

Moderate
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3.3 Vulnerability Assessment
Requirement §201.6(c)(2)(ii) [The risk assessment shall include a] description of the
jurisdiction’s vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This
description shall include an overall summary of each hazard and its impact on the
community.
Requirement §201.6(c)(2)(ii)(A) :The plan should describe vulnerability in terms of the types
and numbers of existing and future buildings, infrastructure, and critical facilities located in
the identified hazard areas.
Requirement §201.6(c)(2)(ii)(B) :[The plan should describe vulnerability in terms of an]
estimate of the potential dollar losses to vulnerable structures identified in paragraph
(c)(2)(i)(A) of this section and a description of the methodology used to prepare the estimate.
Requirement §201.6(c)(2)(ii)(C): [The plan should describe vulnerability in terms of] providing
a general description of land uses and development trends within the community so that
mitigation options can be considered in future land use decisions.
Requirement §201.6(c)(2)(ii): (As of October 1, 2008) [The risk assessment] must also address
National Flood Insurance Program (NFIP) insured structures that have been repetitively
damaged floods.

3.3.1 Methodology
The vulnerability assessment further defines and quantifies populations, buildings, critical facilities,
and other community assets at risk to natural hazards. The vulnerability assessment for this plan
followed the methodology described in the FEMA publication Understanding Your Risks—
Identifying Hazards and Estimating Losses (2002).
The vulnerability assessment was conducted based on the best available data and the significance of
the hazard. Data to support the vulnerability assessment was collected from the following sources:
x

County and jurisdictional GIS data (hazards, base layers, and assessor’s data)

x

Statewide GIS datasets compiled by state and federal agencies

x

FEMA’s HAZUS-MH loss estimation software

x

Written descriptions of assets and risks provided by participating jurisdictions

x

Existing plans and reports

x

Personal interviews with HMPC members and other stakeholders
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The Vulnerability Assessment is divided into four parts:
x

Section 3.3.2, Community Assets, first describes the assets at risk in Harvey County,
including the total exposure of people and property; critical facilities and infrastructure;
natural, cultural, and historic resources; and economic assets.

x

Section 3.3.3, Vulnerability by Hazard, describes the vulnerability to each hazard identified
in section 3.1 and profiled in section 3.2. This vulnerability analysis includes a vulnerability
overview for each hazard. For hazards of high and moderate significance, the vulnerability
analysis includes evaluation of vulnerable buildings, infrastructure, and critical facilities;
estimated losses and a discussion of the methodology used to estimate losses. The Flood
Vulnerability sub-section of Section 3.3.3 also addresses the National Flood Insurance
Program and repetitive loss properties.

x

Section 3.3.4, Land Use and Development Trends, discusses development trends, including
population growth, housing demand, and land use patterns and an analysis in relation to
hazard-prone areas.

x

Section 3.3.5, Summary of Key Issues, summarizes the key issues and conclusions identified
in the risk assessment process.
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3.3.2 Community Assets
This section assesses the population, structures, critical facilities and infrastructure, and other
important assets in Harvey County that may be at risk to natural hazards.

Total Exposure of Population and Structures
Exposure is a term used to describe the inventory of all populations and structures potentially exposed
to a hazard event. Table 3.25 shows the exposure of the total population, number of structures, and
estimated value of structures by jurisdiction. Land values have been purposely excluded because land
remains following disasters, and subsequent market devaluations are frequently short term and
difficult to quantify. Additionally, state and federal disaster assistance programs generally do not
address loss of land or its associated value (other than loss of crops through USDA). The greatest
exposure of people and property is concentrated in the City of Newton and Unincorporated Harvey
County.
Table 3.25 Maximum Population and Building Exposure by Jurisdiction
City Name
Burrton

Population

Building Count

Total Exposure
($)

932

521

78,852,000

Halstead

1,873

1,167

222,825,000

Hesston

3,509

1,506

394,836,000

Newton

17,190

8,444

1,981,602,000

North Newton

1,522

641

165,973,000

Sedgwick

1,326

692

132,640,000

284

133

27,198,000

32,869

16,949

3,626,798,000

Walton
Unincorporated
Harvey County

Sources: Kansas Division of the Budget (population); HAZUS-MH (MR 3) (structures)

Critical Facilities and Infrastructure
A critical facility may be defined as one that is essential in providing utility or direction either during
the response to an emergency or during the recovery operation. Table 3.26 is an inventory of critical
facilities and infrastructure in Harvey County based on State of Kansas and FEMA’s HAZUS data.
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312

44

42

23

8

EMS Station

6

Fire Station

7

Health Care

7

Hospital

1

1

National Guard

1

1

Natural Gas

3

3

Petroleum Facility

14

13

School

25

2

6

5

468

379

Totals

1

1

1

2

Elderly Facility

Waste Water Facility

1

Walton

5

Newton

Burrton

3

Sedgwick

345

North Newton

Dam

1

Hesston

Bridges

1

Halstead

Airport

Unincorp
County

Facility

Total County

Table 3.26 Inventory of Critical Facilities and Infrastructure by Jurisdiction

2

1

3

1

1

1

2

1

1

1

1

2

1

1

1

6

1
2

2

4

11

2

2

4

6

1
4

9

12

53

1

Sources: State of Kansas, HAZUS-MH (MR 3)

Figure 3.27 through Figure 3.36 on the following pages show the location of critical facilities,
pipelines and infrastructure, and bridges in relation to cities and major highways in Harvey County.
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Figure 3.27 Harvey County Critical Facilities
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Figure 3.28 Burrton Critical Facilities
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Figure 3.29 Halstead Critical Facilities
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Figure 3.30 Hesston Critical Facilities
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Figure 3.31 Newton Critical Facilities
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Figure 3.32 North Newton Critical Facilities
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Figure 3.33 Sedgwick Critical Facilities
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Figure 3.34 Walton Critical Facilities
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Figure 3.35 Harvey County Pipelines and Power Infrastructure
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Other Assets
Assessing the vulnerability of Harvey County to disaster also involves inventorying the natural,
historic, cultural, and economic assets of the area. This is important for the following reasons:
x

The County may decide that these types of resources warrant a greater degree of
protection due to their unique and irreplaceable nature and contribution to the overall
economy.

x

If these resources are impacted by a disaster, knowing about them ahead of time allows
for more prudent care in the immediate aftermath, when the potential for additional
impacts is higher.

x

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

x

Natural resources can have beneficial functions that reduce the impacts of natural
hazards, such as wetlands and riparian habitat, which help absorb and attenuate
floodwaters.

x

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

x

In Harvey County, specific assets include the following:

x

There is one endangered species in the County, the Whopping Crane (Grus americana).
(United States Department of the Interior, Fish and Wildlife Service, Ecological Services,
Kansas Field Office, May 2008)

x

Historic resources: There are 28 Harvey County properties on the National Register of
Historic Places. These properties are identified in Table 3.27.

Table 3.27 Harvey County Properties on the National Register of Historic Places
Property Name

Address

Location

Date Listed

Bergholdt House

205 East 5th

Halstead

10/10/1996

Bethel College Administration

300 E 27th Street

North Newton

3/16/1972

Brown, Samuel A House

302 West Sixth

Newton

10/17/1988

Carnegie Library

203 Main Street

Newton

5/31/1974

Coleman House

409 Mead Street

Newton

3/2/2001

Goerz (David) House

2512 North College Avenue

North Newton

10/31/2002

Halstead Santa Fe Depot

116 East First Street

Halstead

10/11/2001

Halstead US Post Office

319 Main Street

Halstead

10/17/1989

Hoag (E.H.) House

303 Broadway

Newton

4/12/2001
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Property Name
Lincoln School

Address

Location

406 West Sixth Street
th

rd

Date Listed

Newton

1/13/2004

McKinley Residential Historic District

E. 5 Street, SE 3 Street, Allison
Street, Walnut Street

Newton

7/9/2008

Mennonite Settler Statue

Athletic Park Drive

Newton

2/26/1998

th

Neal (Jarius) House

301 East 4 Street

Newton

5/6/1982

Newton Main Street Historic Dist I

200 through 214 and 203 through 301
N. Main Street

Newton

11/15/2003

Newton Main Street Historic Dist II

411-825 N. Main Street and 414-726 N.
Main Street

Newton

11/15/2003

Newton Stadium

Athletic Park

Newton

1/23/2004

Santa Fe Depot

414 North Main

Newton

4/11/1985

Warkentin Home

211 East First Street

Newton

1/12/1970

Halstead

2/15/1974

Newton

1/12/1970

Warkentin Homestead
Warkentin Mill

rd

3 and Main

Source: Kansas State Historical Society, www.kshs.org/resource/national_register/index.php

Community Assets by Jurisdiction
For the purposes of this section community assets shall include facilities such as such as
hospitals, police and fire stations, power plants, schools, government buildings, utilities
infrastructure and communications facilities. These are specific assets identified by the planning
committee as the structures and facilities that should receive priority consideration in efforts to
minimize risk. Community assets are listed in the tables that follow for the incorporated cities;
special districts and community colleges; and private, non-profit entities participating in plan
development.
Incorporated Cities Participating in Plan Development

Based on the available data provided by each jurisdiction participating in the planning process,
Table 3.28 below lists replacement value and capacity information for community assets in the
participating incorporated cities and the unincorporated County.
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Table 3.28 Community Assets: Incorporated Cities
City/Name of Asset

Replacement Value ($)

Occupancy/ Capacity #

Unincorporated County
Public works equipment including road
graders, excavators, dump trucks

$ 1,500,000

Public works equipment including tow
vehicles, trailers, recycling equipment

$ 1,500,000

Other public works equipment
Well houses x4
Harvey County FD #1

$ 555,000
$ 10,800
$ 350,000

Burrton
Water Well Building

$ 30,000

Sewer Building

$ 30,000

City Hall
Police Department
Fire Department

$ 1,000,000
$ 300,000
$ 1,100,000

EMS Department

$ 300,000

Water Tower

$ 600,000

Schools

$ 10,000,000

Christian Church

$ 1,000,000

Methodist Church

$ 1,000,000

Halstead
Police Station

$ 300,000

7

Fire/ EMS Station

$ 500,000

30

City Hall

$ 300,000

10

Halstead Place Nursing Facility
City Levees
City Park

50
$ 15,000,000
$ 300,000

Westar Transmission Station
Halsted Health and Rehab Facility

50

Countryside Christian School

70

Crestview Christian School

50
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City/Name of Asset

Replacement Value ($)

Occupancy/ Capacity #

Hesston
City Hall

$ 500,000

10

Fire EMS Station & EOC

$ 2,000,000

45

Public Works Maintenance Facility

$ 1,000,000

20

Public Library

$ 500,000

20

Police Department Facility

$ 500,000

20

Waste Water Treatment Facility

$ 4,000,000

Main Water Tower & Clear Well

$ 3,000,000

City Water Wells

$ 1,000,000

City Waste Water Lift Stations

$ 1,000,000

Hesston College

$ 100,000,000

Crosswind Conference Center

$ 2,000,000

Schowalter Villa Nursing Home

$ 15,000,000

Intergenerational Childcare Facility

$ 4,000,000

Newton
Newton Medical Center
Prairie View Mental Health
Renal Care Group
Axtell Clinic

$ 21, 746,190
$ 2,234,040
$ 596,260
$ 2,2422,310

Newton Professional Center (Physician
Offices)
Wichita Clinic – Bethel
Newton Dialysis Center
Health Ministries Primary Care Clinic

$ 257,660

Harvey County Health Department

$ 256,610

Fire Station #1

$ 153,500

Fire Station #2

$ 884,150

Newton Bible Christian School
Sunshine Academy

$ 1,462,600
$ 590,300

Zion Lutheran Preschool

$ 1,318,730

New Creation Preschool

$ 133,150

McKinley Administration

$ 578,200

St. Mary’s School
Sunset School
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City/Name of Asset

Replacement Value ($)

Occupancy/ Capacity #

Newton (continued)
South Breeze School

$ 3,207,330

Santa Fe Middle School

$ 2,649,750

Northbridge School

$ 2,739,340

Slate Creek School
Cooper Education Center

$ 656,570

Chisholm Middle School

$ 7,027,370

Asbury Park Long Term Care

$ 5,784,520

Kansas Christian Home Long Term Care

$ 10,990,750

Presbyterian Manor Long Term Care

$ 1,523,130

City Hall

$ 1,026,090

Harvey County Courthouse

$ 9,046,690

City Service Center

$ 552,260

Newton Public Library

$ 1,150,020

City /County Airport

$ 6,195,620

Waste Treatment Plants

$ 13,574,760

North Newton
Kidron Bethel Village
City Hall
Bethel College

$ 20,000,000

310

$ 750,000

72

$ 51,000,000

1000

Sedgwick
Fire / EMS Station
Sedgwick Health Care

60

City Hall
Water Towers X2
Sedgwick Sewer Plant
Walton
Mid-Kansas Coop

$ 4,000,000

15

Walton Rural Life Center

$ 2,000,000

150

Harvey County District # 1

$ 350,000

Rural Water District #1

$ 500,000

City Building & Library

$ 500,000
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School Districts and Townships Participating in Plan Development

Based on the available data, Table 3.29 below lists replacement value and capacity information
for community assets managed by school districts, and townships.
Table 3.29 Community Assets: School Districts, Townships
Name of Asset

Replacement Value ($)

Occupancy/ Capacity

Unified School District # 373
Newton High School

$ 60,000,000

1200

Slate Creek School

$ 12,000,000

600

R. L. Wright Elementary

$ 5,679,000

320

High School

$ 10,194,000

300

Vo-Tech Building

$ 714,000

20

Bentley Primary School

$ 3,600,000

280

Middle School

$ 9,300,000

330

High School

$ 12,700,000

330

Service Center

$ 900,000

Unified School District # 379

Unified School District # 440

Unified School District # 460
High School

$ 25,000,000

300/3000

Middle School

$ 17,000,000

350/1000

Elementary School

$ 10,000,000

350/1000

Alta Township
Road Grader

$ 150,000

Backhoe

$ 35,000

Tractor Loader

$ 25,000

30 x 50 Building

$ 60,000

20 X 30 Two Story Building

$ 20,000

Darlington Township
Road Grader

$ 200,000

Back Hoe and Trailer

$ 50,000

Tractor and Mower

$ 40,000

Dump Truck

$ 15,000

High Loader Tractor

$ 20,000
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Name of Asset

Replacement Value ($)

Emma Township
Road Grader

$250,000

Tractor

$90,000

Mower

$ 15,000

Garden Township
Road Grader
Lake Township
Road Grader

$ 150,000

Tractor

$ 60,000

Mower

$ 15,000

Lakin Township
Road Grader

$ 250,000

Tractor

$ 20,000

Bush Hog Mower

$ 15,000

Macon Township
Newton Township
Machine Shed

$ 150,000

Caterpillar

$ 250,000

Tractor Loader

$ 50,000

Bush Hog Mower

$ 15,000

Pleasant Township
Snow Removal Equipment

$ 30,000

Road Maintenance Equipment

$ 280,000

Township Building

$ 120,000

Richland Township
Road Grader
Dump Truck
Sedgwick Township
Road Grader

$130,000

Tractor

$ 12,000

Dump Truck

$ 5,000

30x70 Metal Building

$ 40,000

Wheel Loader

$ 10,000

Large Rotary Cutter (Bush Hog)

$ 5,000

Equipment Hauling Trailer

$ 2,000

Walton Township
Road Grader
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Occupancy/ Capacity

Private Non-Profit Entities Participating in Plan Development

Based on the available data, Table 3.30 below lists replacement value and capacity information
for community assets managed by private, non-profit entities such as electrical cooperatives and
private non-profit schools. For this plan, the private non-profit entities were requested to
participate in a supporting role and to ensure their mitigation action ideas were incorporated in
the mitigation strategy. Not all private non-profit entities that participated in this manner
provided information on their assets:
Table 3.30 Community Assets: Private Non-Profit Entities
Name of Asset

Replacement
Value ($)

Occupancy/ Capacity

Butler Rural Electric Cooperative
Whitewater substation 3750 KVA
transformer
Harvey substation 500 KVA and 3700
KVA transformer
Elbing substation 3750 transformer
44 miles of 3 phase power line
4 miles of 2 phase power line
70 miles of single phase power line
9,25 miles of transmission power line

500,000
1,000,000
500,000
2,640,000
220,000
3,150,000
925,000

3.3.3 Vulnerability by Hazard
In order to focus on the most critical hazards, those assigned a level of high or moderate planning
significance were given more extensive attention in the remainder of this analysis (e.g.,
quantitative analysis or loss estimation), while those with a low planning significance were
addressed in more general or qualitative ways. For those hazards with a high or moderate level,
this section provides the following information for each hazard: vulnerability overview,
vulnerable buildings, infrastructure, and critical facilities, and estimated losses. A vulnerability
overview is provided for those hazards with a low planning significance. The planning
significance levels are provided in Table 3.31 in alphabetical order.
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Table 3.31 Planning Significance Results, Listed Alphabetically by Hazard
Probability of
Calculated
Future
Priority Index
Events

Warning
Time

Duration

Magnitude/
Severity

Agricultural Infestation

1

4

2

2

2.05

Moderate

Dam & Levee Failure

2

4

3

2

2.50

Moderate

Drought

1

4

2

3

2.50

Moderate

Extreme Heat

1

4

2

3

2.50

Moderate

Flood

2

3

4

3

3.15

High

Hail Storm

4

1

3

4

3.40

High

Land Subsidence

4

4

1

1

1.75

Low

Lighting

4

1

2

2

2.20

Moderate

Soil Erosion / Dust

1

4

2

2

2.05

Moderate

Tornado

4

1

2

4

3.10

High

Utility Infrastructure

4

3

3

3

3.15

High

Wildfire

4

2

2

4

3.20

High

Wind Storm

2

2

2

3

2.45

Moderate

Winter Storm

2

3

3

3

2.85

Moderate

Hazard

Planning
Significance

Agricultural Infestation Vulnerability
Overview

Planning Significance: Moderate. In Harvey County, 345,000 acres are classified as farm land.
According to the Kansas Agricultural Statistics for 2006, the value of crops harvested in Harvey
County was $61,234,600 and the value of cattle and milk production was $12,926,600. A
widespread infestation of agricultural products could seriously impact the economic base of the
planning area.
Potential Losses to Existing Development

Buildings, infrastructure, and critical facilities are not vulnerable to this hazard. Rough estimates
of potential direct losses fall in a range of 1 to 50 percent of annual crop receipts for the County
and/or a 1 to 75 percent of livestock receipts. Based on a worst case scenario where 50 percent of
crop production ($30.6 million) and 50 percent of livestock ($6.5 million) is lost in a given year
due to agricultural infestations, the total direct costs could approach $37 million.
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Insurance paid by USDA’s Risk Management Agency from 2005-2007 for crop losses as a result
of agricultural infestation totaled $16,170. This results in an average annual loss of $5,390 per
year during this three-year period. This annual loss estimate is most likely much lower than the
actual losses that occur. However, additional data is not available regarding historical uninsured
or unclaimed losses or general reductions in crop and livestock yields.
Future Development

Future development is not expected to be significantly impacted by this hazard.

Dam and Levee Failure Vulnerability
Overview

Planning Significance: Moderate. Dam or levee failure is typically an additional or secondary
impact of another disaster such as flooding or earthquake. Data from the National Inventory of
Dams and State of Kansas indicates that Harvey County has five high hazard dams. See Section
3.2.3 for names and locations of high hazard dams as well as detailed definitions of dam
classifications. The Kansas Division of Water Resources, Water Structures Program was
contacted to obtain dam inundation maps and Emergency Action Plans for the high and
significant hazard dams. Dam inundation maps and Emergency Action Plans were not available
for the high hazard dams to determine the overall impact that failure of these dams would have
on the planning area. A qualitative estimate was used to prepare the potential losses to existing
development section of this vulnerability.
Potential Losses to Existing Development (Dam Failure)

Specific engineering information is not available at this time to determine the numbers and
locations of buildings, infrastructure and/or critical facilities that would be impacted as a result
of dam failure of the dams in Harvey County. Below is a narrative of the potential impacts as
described by a qualitative analysis. For each a determination of significance of impacts is added.
DD No. 107: There appears to be a significant amount of farmland and open space that will
likely be affected by a dam failure. There also seems to be five or six properties, in close
proximity to the dam. The creeks that feed into this dam are as follows: Stribby, Buck, Chicken,
and Eagle. US Highway 50 is southeast, 24th Street is south, and Spencer Road is west of the
dam and will likely be affected by a dam failure. However, there does not appear to be any
inundated areas near the dam. The significance of an inundation for this dam is classified as
“limited.”
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FRD No. 1: There appears to be a significant amount of cropland and around seven farm
properties that could be affected by a dam failure. 96th Street is south, Hillside Road is east, and
106th Street is north of the dam and are all likely to be affected by a dam failure. The creeks that
feed into this dam are as follows: Grasshopper, White Clay, Salt, Bull, Saline, Hickory, Shanghi,
Amazon, Spring, Turkey, Rock, Lime, Dry, South Duck, Limestone, Seven Mile, Dry Walnut,
Frog, Sand, and Timber. There are also two, small rivers that feed into this dam also; Delaware,
Black Vermillion, and North Brown Little Walnut. There appears to be about twenty farmhouses
in the flood zones that accommodate the dam. The cities of North Newton and Newton are near
the end of the flood zone and may need assistance during flood events. The significance of an
inundation for this dam is classified as “moderate.”
FRD No. 18: There appears to be a large lake, with accommodating streams that are likely to be
affected by any dam failure. The streams, likely affected, are as follows: White Clay, Clear,
North Cedar, South Fork Wildcat, Timber, Frog, So. Br Little Walnut River, Rock, Armstrong
Branch, Wet Walnut, Salt, and Cole. However, there are two roadways that are also likely to be
affected; 84th, and Webb. There are ten farm properties, along with crop and farmland, likely to
be affected by a dam failure. But there does not appear to be any cities or towns near the flood
zone. The significance of an inundation for this dam is classified as “limited.”
MPD No. 14: There appears to be several residential and farm properties in close proximity to
the dam and the adjacent lake. There also seems to be an abundance of crop and farmland nearby
that may be affected by a dam failure. East Lake Road is west, Grace Hill Road is east, and 1st
Street is south of the dam and are likely to be affected by a failed dam. There are also three
structures located in the nearby flood zone, likely to be affected during flood events. The City of
Whitewater is adjacent to the accommodating flood zone and will likely need assistance during
flood events. The significance of an inundation for this dam is classified as “limited.”
No. 17: There appears to be an abundance of farm and cropland in the vicinity of the dam and
stream, which is surrounded by trees. There also appears to be four properties in the flood zone.
The stream that feeds into the dam is Gypsum Creek. Grace Hill and 72nd streets are also nearby
and are likely to be affected, in the event of a dam failure. The City of Whitewater is adjacent to
the accommodating flood zone and will likely need assistance during flood events. The
significance of an inundation for this dam is classified as “limited.”
Data was not available at the time of this plan to estimate losses as a result of dam failures of the
other dams in the county. If this information becomes available during future updates of the plan,
it will be incorporated.

Potential Losses to Existing Development (Levee Failure)
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At this time, Harvey County does not have a digital flood insurance rate map (DFIRM) that
might enable a GIS-based loss estimate for levee failure. However, the loss estimates generated
from HAZUS in the flood vulnerability section can be considered inclusive of levee failure
losses, as HAZUS did not account for levee protection at Halstead or other areas of the County.
The generalized descriptions of areas protected by the levees provided below are for planning
purposes only and are not meant to provide definitive boundaries of the areas protected by the
levees. Based on the fact that Halstead is mostly protected by a levee, it can be considered to
have the highest vulnerability to levee failure. According to representatives from Halstead, the
entire town is vulnerable to flooding if this levee fails or is overtopped. The loss estimates
generated by HAZUS for Halstead for flood damage, without consideration for levee protection,
are as follows with totals over $67 million
Jurisdiction

Cost Building
Damage ($)

Cost
Contents
Damage ($)

Inventory
Loss ($)

Relocation
Loss ($)

Capital
Related
Loss ($)

Rental
Income
Loss ($)

Wage
Loss ($)

Total Loss
($)

Percent
of Total
Loss

Halstead

29,900,000

35,018,000

1,797,000

102,000

97,000

21,000

402,000

67,337,000

35%

Future Development

Future development located downstream from dams in floodplains or inundation zones would
increase Harvey County’s vulnerability to this hazard.

Drought Vulnerability
Overview

Planning Significance: Moderate. Negative impacts of drought are primarily economic and
environmental though extremely severe droughts threaten the viability of water supplies for
human use. Based on a report by the Kansas Water Office in 2007, Table 3.32 shows that of 127
water suppliers in the Lower Arkansas River Basin, 13 water suppliers (10 percent) are
considered drought vulnerable. Basic source limitation was the most common reason for drought
vulnerability statewide. The cities of Burrton and Hesston are specifically listed in the report as
drought vulnerable. The city of Burrton is listed as having a basic source limitation and issues
with the distribution system. Hesston is listed as having a basic source limitation and issues
related to water rights. Definitions provided by the report for the limitations are listed below.
Basic Source Limitation – The supplier’s primary raw water source is particularly sensitive to
drought as evidenced by depleted streamflow, depleted reservoir inflow and storage, or by
declining water levels in wells.
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Distribution System Limitation – The supplier has difficulty or is unable to meet droughtinduced customer demand for water due to inadequate finished water storage capacity,
inadequate finished water pumping capacity, inadequate transmission line sizes etc.
Water Right Limitation - The supplier reported imposing restrictions because the quantity of
water they are authorized to divert under their water right(s) was insufficient to meet customer
demands.
Table 3.32 Drought Vulnerability of Kansas Water Suppliers by River Basin, 2006
Basin
Lower Arkansas
Upper Arkansas
Cimarron
Kansas – Lower Republican
Marais des Cygnes
Missouri
Neosho
Upper Republican
Smoky Hill - Saline
Solomon
Verdigris
Walnut
State Total

Number of
Water Suppliers
127
43
22
155
74
34
107
16
79
48
66
29
800

Drought Vulnerable Water
Suppliers
Number
Percent
13
7
8
21
11
3
3
3
30
20
10
4
133

10
16
36
14
15
9
3
19
38
42
15
14
17

Source: KDHE Public Water Supplier Inventory System, 1/26/07.

With 345,000 acres in Harvey County used for agricultural purposes, the planning area has
significant exposure to this hazard. Soil erosion, dust, and wildfire hazard are exacerbated by
drought conditions.
Potential Losses to Existing Development

The primary impact of drought would be economic impacts from a decrease in agricultural
production. According to the 2006 Kansas Agricultural Statistics, from the Kansas Department
of Agriculture and the U.S. Department of Agriculture, there are 345,000 acres classified as farm
land in Harvey County. Of those, 279,500 are crop-producing acres. All acreage associated with
agricultural use would be impacted by drought whether through a decrease in crop production or
a decrease in available grazing area for livestock. The best available data indicates agricultural
damages are at least $283,939 annually. This estimate is based on data from the three-year period
from USDA’s Risk Management Agency (see previous occurrences section under drought
profile in section 3.2.4). The average amount of annual claims paid for crop damage as a result of
drought in Harvey County was $283,939. The HMPC realizes that USDA claims only represent a
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small portion of the actual damages. However, this is the only data available specific to Harvey
County at this time from which to compute loss estimates.
Future Development

Generally as population grows, demand for water increases for household, commercial,
industrial, recreational, and agricultural uses. In recent decades population has declined in
Harvey County and currently new development is limited in scale. Based on these assessments
future development is unlikely to exacerbate drought conditions in the short term.

Extreme Heat Vulnerability
Overview

Planning Significance: Moderate. Health impacts are the primary concern with this hazard,
though economic impacts in the agricultural sector are also an issue. The HMPC determined that
the elderly as well as individuals living in institutional settings such as long-term care facilities
are the most vulnerable to extreme heat. The County has relatively large populations in both of
these categories. Nursing homes and elder care facilities are especially vulnerable to extreme
heat events if power outages occur and air conditioning is not available.
According to data from the Kansas Center for Community Economic Development (KCCED), in
2000 Harvey County 6.1% of the population was over age 65 with self care limitation, a group
with particular vulnerability in extreme heat events. Table 3.33 shows the planning area’s
population over 65 is also generally well above the state and national averages. Percentage of
population in group quarters (a surrogate for institutional settings) is above the state and national
average in more than half of all cities with almost one quarter of the population in North Newton
in this group. Additional data from the KCCED indicates that in 2006, Harvey County ranked
10th in Kansas counties in the number of adult care home beds with 528 and 8th in the number of
assisted living beds with 237.
Table 3.33 Populations Age 65+, In Group Quarters
Community
U.S.
Kansas
Harvey County*
Burrton
Halstead

Total Population

% Individuals in Group
Quarters
(institutional settings)

% Age 65 and Over

281,421,906

12.4

2,764,075

13.3

2.8
3.0

32,869

16.8

4.4

932

13.1

0.0

1,873

18.0

1.0

Hesston

3,509

19.7

11.8

Newton

17,190

16.5

3.2

1,522

35.3

24.9

North Newton
Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

Community

Total Population

Sedgwick
Walton

% Individuals in Group
Quarters
(institutional settings)

% Age 65 and Over

1,537

13.8

4.0

284

8.8

0.0

Source: U.S. Census Bureau: 2000
Notes: *County total includes both incorporated and unincorporated areas.

Potential Losses to Existing Development

Extreme heat normally does not impact structures and it is difficult to identify specific hazard
areas. Heavy trucking can increase wear and tear on roadways during periods of extreme heat
though the cost of these impacts is difficult to quantify. Stress on livestock and minor to
moderate reductions in crop yields are also typical impacts of extended periods of high
temperatures.
The power generation and transmission facilities and infrastructure are vulnerable to failure
during periods of extreme heat due to an increased use of electricity to power air conditioning.
Currently there is no data available that estimates direct potential dollar losses as a result of
extreme heat events.
Nursing homes and elder care facilities are especially vulnerable to extreme heat events if power
outages occur and air conditioning is not available.
Future Development

A growing population increases the number of people vulnerable to extreme heat events; new
development increases the strain on the power grid during extreme heat periods. In general,
population and development trends in Harvey County are declining and unlikely to increase
vulnerability to extreme heat in the short term.

Flood Vulnerability
Overview

Planning Significance: High. According to HAZUS-MH, the City of Halstead has the greatest
flood risk and majority of damage of $67,337,000 followed by the City of Newton with damage
of $65,738,000. According to the map in Figure 3.37 the majority of flood impacts in the
unincorporated County are located on the Little Arkansas River which goes through the City of
Halstead and Sedgwick. A description of losses by census block is found in Figure 3.60.
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This section provides information on the population, buildings, infrastructure, and critical
facilities that are vulnerable to flood hazard. The best available flood data for Harvey County
was generated by HAZUS-MH MR3, FEMA’s software program for estimating potential losses
from disasters. The 100-year floodplain was generated for major rivers and creeks in the county
(those with a 10 square mile minimum drainage area). A USGS 30 meter resolution digital
elevation model (DEM) was used as the terrain base in the model. HAZUS-MH produces a flood
polygon and flood-depth grid that represents the base flood. While not as accurate as official
flood maps, such as digital flood insurance rate maps, these floodplain boundaries are for use in
GIS-based loss estimation.
Potential losses to the county were analyzed by HAZUS. The losses were pulled from the
HAZUS census-block level buildings data. Population displacement was also analyzed with
HAZUS by census-block data. Table 3.34 and Figure 3.37 below show the number and locations
of individuals potentially displaced by a 100-year flood event.
Table 3.34 Potential Population Displaced by 100-Year Flood in Harvey County
City
Burrton
Halstead
Hesston
Newton
North Newton
Sedgwick
Walton
Unincorporated
Total
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Displaced People
0
1,869
101
1,938
203
825
0
927
5,863

Estimated Population
Needing Shelter
0
1,493
100
1,428
185
603
0
74
3,883
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Figure 3.37 Potential Population Displaced by 100-Year Flood in Harvey County

Potential Losses to Existing Development

To analyze potential flooding impacts to existing development and critical facilities, data was
taken from two sources: the State of Kansas and the National Inventory for Dams and Bridges
from within HAZUS-MH. Critical facilities in the floodplain were determined using GIS, by
selecting all critical facilities that fell within the floodplain.
One of the database items in the National Bridge Inventory is a “scour index”, which is used to
rate a bridge’s vulnerability to negative structural impacts during a flood. Bridges with a scour
index between 1 and 3 are considered “scour critical”, or a bridge with a foundation element
determined to be unstable for the observed or evaluated scour condition. There are 5 scour
critical bridges in Harvey County. They are all located on the main highways that travel through
Harvey County. Two are located between Hesston and North Newton on Interstate 135. One is
just west of the City of Newton’s city limits on US Route 50. There are two scour critical
bridges on Interstate 196 south of Newton. Figure 3.38 provides the location of these bridges.
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Table 3.35 indicates the numbers and locations of other critical facilities in the floodplain in
Harvey County. On the following pages, Figure 3.38 through Figure 3.45 show the location of
these facilities in relation to the HAZUS generated floodplain for the County overall and for each
of the incorporated cities.
Table 3.35 Critical Facilities in the Floodplain
Critical Facility

Address

Jurisdiction

Halstead Fire & EMS

303 Main Street

Halstead

Sedgwick Volunteer Fire & EMS Department

316 N. Washington

Sedgwick

Halstead Place

715 West 6th

Halstead

Halstead Healthy Rehabilitation Center

915 McNair

Halstead

Sedgwick Healthcare Center

712 N. Monroe

Sedgwick

Fire Departments / EMS Stations

Elderly Facility

Scour Critical Bridges
Two bridges located between Hesston and North Newton on Interstate 135
One bridge just west of the City of Newton’s city limits on US Route 50
Two bridges on Interstate 196 south of Newton
Schools
Halstead High
Halstead Middle School
RL Wright Elementary School
Sedgwick High

520 West 6th

Halstead

221 West 6

th

Halstead

400 West 4

th

Sedgwick

400 West 4

th

Sedgwick

Wastewater Treatment Facilities
Halstead Sewage Treatment Plant

Halstead

Hesston Sewage Treatment Plant

Hesston

Newton Sewage Treatment Plant

Newton

Sedgwick Waste Water Treatment Plant

Sedgwick

Source: HAZUS MR3
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Figure 3.39 Critical Facilities and the HAZUS 100-Year Floodplain in Harvey County
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Critical Facility Locations by City

Figure 3.40 Critical Facilities and the HAZUS 100-Year Floodplain in Burrton
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Figure 3.41 Critical Facilities and HAZUS 100-Year Floodplain in Halstead
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Figure 3.42 Critical Facilities and the HAZUS 100-Year Floodplain in Hesston
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Figure 3.43 Critical Facilities and the HAZUS 100-Year Floodplain in Newton
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Figure 3.44 Critical Facilities and the HAZUS 100-Year Floodplain in North Newton
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Figure 3.45 Critical Facilities and the HAZUS 100-Year Floodplain in Sedgwick

Estimated Losses for Flood

According to the HAZUS-MH analysis for the 100-year flood event, the estimated losses in the
planning area to structures, contents and other associated losses are over $194.2 million.
HAZUS-MH provides reports on the number of buildings impacted, estimates of the building
repair costs, and the associated loss of building contents and business inventory. Building
damage can result in additional losses to a community as a whole by restricting a building’s
ability to function properly. Income loss data accounts for business interruption and rental
income losses as well as the resources associated with damage repair and job and housing losses.
These losses are calculated by HAZUS-MH using a methodology based on the building damage
estimates. Flood damage is directly related to the depth of the potential flooding. For example, a
two-foot flood generally results in about 20 percent damage to the structure (which translates to
20 percent of the structure’s replacement value).
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After running the HAZUS-MH analysis for the 100-year flood event, the County’s building
inventory loss estimates (which are linked to census block geography) were separated out by
jurisdiction to illustrate how the potential for loss varies across the planning area. These losses
are detailed in Table 3.36 and illustrated in Figure 3.46.
Default HAZUS-MH data was used to develop the loss estimates. Thus, the potential losses
derived from HAZUS-MH, the best available data, may contain some inaccuracies. The building
valuations used in HAZUS-MH MR3 are based on R.S. Means 2006. Commercial data is based
on Dun & Bradstreet 2006. There could be errors and inadequacies associated with the
hydrologic and hydraulic modeling of the HAZUS-MH model. The damaged building counts
generated by HAZUS-MH are susceptible to rounding errors and are likely the weakest output of
the model due to the use of census blocks for analysis. To represent how the monetary loss varies
for each jurisdiction, the census blocks and associated damage costs were aggregated by
jurisdiction using a database summary technique. The results are shown in Table 3.36.
Table 3.36 Estimated Flood Losses by Jurisdiction in Dollars (HAZUS-MH model)
City

Building
Damage

Burrton

Contents
Damage

Inventory
Loss

Relocation
Loss

Wages
Losses

Rental
Income
Loss

Total Loss

% of
Total

0

0

0

0

0

0

0

0%

Halstead

29,900,000

35,018,000

1,797,000

102,000

402,000

21,000

67,337,000

35%

Hesston

1,692,000

1,529,000

53,000

4,000

31,000

1,000

3,315,000

<1%

Newton

31,724,000

32,477,000

1,052,000

88,000

251,000

29,000

65,738,000

34%

North
Newton

1,869,000

4,986,000

4,000

2,000

8,000

3,000

6,876,000

4%

Sedgwick

9,396,000

10,495,000

309,000

39,000

253,000

8,000

20,542,000

11%

0

0

0

0

0

0

0

0%

Unincorp.
City

16,634,000

12,969,000

721,000

4,000

64,000

1,000

30,415,000

16%

Total

91,215,000

97,474,000

3,936,000

239,000

1,009,000

63,000

194,223,000

100%

Walton

Source: HAZUS-MH MR3

Figure 3.46 shows potential losses, by census block, due to a 100-year flood event modeled by
HAZUS.
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Figure 3.46 Potential Losses from HAZUS 100-Year Flood in Harvey County

According to this analysis, the City of Halstead will be hit the hardest by a 100-year flood event.
The flood encroaches from the northwest corner of the city and inundates the whole city. The
HAZUS model does not take into account for levees and according to the current FEMA FIRM,
(9/21/1998), there is a levee protecting the town along the Little Arkansas River. The note
attached to the FIRM states “This area protected from the one percent annual chance (100-year)
flood by levee, dike, or other structures subject to possible failure or overtopping during larger
floods.” Thus the HAZUS model is representative of a levee failure scenario or greater than 100
year flood event.
When comparing the HAZUS model results with the current FEMA FIRMs, it was observed that
HAZUS does not represent flooding for Black Kettle Creek, Dry Creek, and Mud Creek as well
as additional flooding in the City of Newton. The reason these streams were not calculated
within the model is due to the fact that these streams do not have 10 square mile drainage areas,
which is a parameter within the HAZUS procedure. Except for Black Kettle Creek which was a
failed reach in the HAZUS model and was not included in the process.
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Each of the building loss categories (building damage, contents damage, inventory loss,
relocation loss, capital related loss, rental income loss, wages loss and total loss) are the highest
for the City of Halstead and Newton, with Halstead having a total loss of $67,337,000 and
Newton having a total loss of $65,738,000. Newton’s loss estimate is likely to be low, as the
FIRM shows more flooding than the HAZUS model. According to the displaced population map
and the building loss map, the flood inundates all of the census blocks in and around Halstead
from the Little Arkansas River and Black Kettle Creek. The City of Newton is the second most
impacted city with flooding coming from Sand Creek. The City of Sedgwick is another city of
interest since Sand Creek, Emma Creek and the Little Arkansas River intersect just northwest of
the city limits. Building Exposure for each community is detailed in Table 3.37
Table 3.37 Estimated Flood Impact by Jurisdiction (FEMA FIRM model)
City

Population

Burrton
Halstead
Hesston
Newton
North Newton
Sedgwick
Walton
Unincorporated
Total

932
1,873
3,509
17,190
1,522
1,326
284
6,233
32,869

Building
Count
521
1,167
1,506
8,444
641
692
133
3,845
16,949

Building
Exposure ($)
50,206,000
132,990,000
229,745,000
1,161,706,000
103,897,000
81,491,000
16,703,000
373,735,000
2,150,473,000

Content
Exposure ($)
28,646,000
89,835,000
165,091,000
819,896,000
62,076,000
51,149,000
10,495,000
249,137,000
1,476,325,000

Total Exposure
($)
78,852,000
222,825,000
394,836,000
1,981,602,000
165,973,000
132,640,000
27,198,000
622,872,000
3,626,798,000

Source: FEMA FIRM

The building damage loss ratio is indication of the community’s ability to recover after an event.
Building Damage Loss Ratio percent is calculated by taking the Building Structural Damage
divided by Building Structural Value and then multiplying by 100. Loss ratio exceeding 10% are
considered significant by FEMA. The cities with the highest building damage loss ratio are
Halstead and Sedgwick. Halstead has a loss ratio of 22.48% with a potential building damage
loss of $29,900,000. Sedgwick has a loss ratio of 11.53% with a potential building damage loss
of $9,396,000. Loss ratios for each community are detailed below:
Table 3.38 Potential Flood Loss Ratios by Jurisdiction
Jurisdiction
Burrton
Halstead
Hesston
Newton
North Newton
Sedgwick
Walton
Unincorporated
Total
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Building Exposure ($)
50,206,000
132,990,000
229,745,000
1,161,706,000
103,897,000
81,491,000
16,703,000
373,735,000
2,150,473,000

Building Damage ($)
29,900,000
1,692,000
31,724,000
1,869,000
9,396,000
16,634,000
91,215,000
FINAL

Loss Ratio (%)
22.48
0.74
2.73
1.80
11.53
4.45
4.24
3.162

Source: FEMA FIRM

In addition, based on currently available data, it is estimated that crop losses as a result of flood
damage could occur at approximately $ 330,000 per year. This loss estimate is based on USDA
crop insurance claims totaling $ 992,996 from 2005-2007. Based on this information, the average
annual crop insurance claim as a result of flood or excessive moisture is approximately $330,000
per year.
National Flood Insurance Program and Repetitive Flood Loss Properties

Table 3.39 details the NFIP participation status, effective Flood Insurance Rate Map (FIRM) and
insurance statistics for the jurisdictions participating in the NFIP. Each of these jurisdictions has
addressed continued participation in the National Flood Insurance Program in the next chapter,
Mitigation Strategy.
Table 3.39 Community Participation in the National Flood Insurance Program in
Harvey County
Jurisdiction

Date Joined

Effective
FIRM Date

Burrton

Policies
in Force

Insurance in
Force ($)

Number of
Claims

Claims
Totals ($)

0

0

1

5,000

Halstead

9/21/98

9/1/78

27

2,345,300

174

2088635

Uninc Harvey

9/21/98

9/1/78

52

8,919,100

21

187,718

Hesston

11/1/79

11/1/79

6

956,000

2

25,318

Newton

12/5/89

10/2/79

234

21,388,600

34

133,446

North Newton

6/15/79

6/28/79

2

525,000

0

0

Sedgwick

11/30/82

9/15/79

135

13,874,900

44

351,699

Source: National Flood Insurance Program: SFHA=Special Flood Hazard Area

According to July 2009 repetitive loss records, there are 8 repetitive loss properties in Harvey
County. Six are in Halstead, one is in Newton and one is in Sedgwick. These 8 properties have
had a combined 20 losses with total payments of $ 284,885 and an average payment of $14,306.
The Halstead repetitive loss properties are located on the following streets: Walnut Street (2),
SW 254th Street, (1), McNair Street (1), Oak Street (1) and S 565.5 W to Black Kettle Creek (1).
The Newton repetitive loss property is located on Highway K-15. The Sedgwick repetitive loss
property is located in the NE section of town. .
It is estimated that if these structures are not mitigated against future flood damage by either
acquisition, relocation, elevation, or other flood protection measures, future flooding events will
continue to result in estimated losses of approximately $114,448 per event. This amount is
calculated by taking the average payment per property of $14,306 and multiplying it by the
number of repetitive loss properties in the planning area (8).
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It should be noted that the HMGP floodplain acquisition projects are voluntary. The Cities and
County will make an offer to purchase the properties, demolish the structures and deed-restrict
the land as open space. However, if the property owners do not wish to participate, it is not
mandatory and imminent domain cannot be exercised.
Future Development

Overall, there is relatively little population change in Harvey County. Future development within
the floodplain of the County could be limited through enforcement of floodplain ordinances and
planning future development in areas that avoid flood risk and create no net increase in
stormwater run-off.

Hailstorm Vulnerability
Overview

Planning Significance: High. In general, assets in the planning area that are vulnerable to hail
damage include crops, livestock, vehicles, people, and built structures. Of these, crop damage is
the most common. Moderate to large size hail can devastate crops that are at vulnerable stages in
the growth/harvest cycle. Injuries to humans and livestock can occur if shelter is not available
during a severe hail event.
Potential Losses to Existing Development

Vehicular damage is a common impact, ranging from minor cosmetic impacts to moderate body
damage. For structures; roof damage, damages to siding and windows occurs frequently with hail
damage and is usually covered under private insurance. Accurate data regarding cost of hail
damage to structures in Harvey County is not available.
Currently there is limited data available to estimate agricultural losses due to hailstorms.
According to the USDA Risk Management Agency, crop insurance claims paid as a result of hail
from 2005-2007 was $136,134 with an average of $45,378 per year for the period. USDA crop
insurance claims reflect only a portion of actual losses.
Rough estimates of the total vulnerability of agricultural production to hailstorms fall in a range
of 1to 5 percent of annual crop receipts for the County and/or 1 to 2 percent of livestock receipts.
Using the Kansas Farm Facts Report from 2006 as a basis for crop and livestock values, based on
a worst case scenario where 5 percent of crop production ($ 3.1 million) and 2 percent of
livestock ($ 0.26 million) is lost in a given year due to hailstorms, the total direct costs could
approach $ 4.4 million.
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Future Development

Current development trends for Harvey County are unlikely to substantively increase or decrease
vulnerability to hailstorms.

Land Subsidence Vulnerability
Overview

Planning Significance: Low. Land subsidence is very uncommon in Harvey County. The 1996
KDHE report indicates that there are approximately 59 square miles in Harvey County that have
been identified as susceptible to solution cavities and subsidence areas in the Wellington
Formation. This accounts for a total of 37,760 acres. While the area is relatively small, there is
no specific indication that the area of dissolution could not be extended into other areas.
Potential Losses to Existing Development

The Kansas Department of Health and Environment in 2006 prepared a report on “Subsurface
Void Space and Sinkhole/Subsidence Area Inventory for the State of Kansas.” The report
inventoried subsurface void space from oil and gas exploration and production, natural sources,
shaft mining, and solution mining. There is not enough information within this report to support
estimates of future losses from subsidence. The potential for structure damage and economic
impacts will be more isolated compared to other hazards, but future disruptions to transportation
and other infrastructure as well as structural damage are possible.
Future Development

Because of the size of the subsurface void spaces in Harvey County, it is likely that future
development would not be impacted by the hazard. As mapping methods and resources become
more available, these hazards can be avoided.

Lightning Vulnerability
Overview

Planning Significance: Moderate. National Weather Service data indicates that Harvey County
is in a region that receives four to eight lightning strikes per square kilometer per year. However,
most of these lightning strikes do not result in damages. The NCDC reports no injuries or
fatalities resulting from lightning strikes from 1993-2009, but it is nonetheless a significant
public safety hazard. Most damages occur to electronic equipment located inside buildings.
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Communications equipment and warning transmitters and receivers could be knocked out by
lightning strikes.
Potential Losses to Existing Development

Communications towers are at increased risk to lightning strike as are tornado sirens mounted on
poles. In addition, facilities identified as critical facilities should have lightning and surge
protection to ensure the ability to function during a severe storm event. The NCDC reported 9
damaging lightning storms during the period from 1993 to 2009 with property damages of
$273,000. Structures in exposed locations or at high elevation relative to its surroundings are the
most vulnerable existing development. Estimates of damage and potential losses at these
facilities are not currently available as most losses are insured and private insurance claims data
is not available.
Future Development

Current development trends for Harvey County are unlikely to substantively increase or decrease
vulnerability to lightning.

Soil Erosion Vulnerability
Overview

Planning Significance: Moderate. Assets with the highest vulnerability to soil erosion are
agricultural lands, bridges and roads. Impacts of erosion on agricultural lands are primarily
economic and environmental. The vulnerability of bridges and roads to erosion is discussed
under vulnerability as a result of flood hazard since the main cause of damaging erosion to these
structures is flood waters rushing past and washing out the soil and/or undermining structural
supports.
Potential Losses to Existing Development

Data is not currently available to adequately determine economic losses from soil erosion either
as a result of wind or water erosion. Erosion is a hazard that takes place over time and does not
lend itself well to measurement. Crops are undoubtedly affected by soil erosion, but crop loss is
also affected by other weather hazards such as drought, hail, winter storms and windstorms.
Future Development

Current development trends for Harvey County are unlikely to substantively increase or decrease
vulnerability to soil erosion.
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Tornado Vulnerability
Overview

Planning Significance: High. Historically there have been tornado events in Harvey County that
caused widespread damage. In 1990, an F5 tornado caused 1 fatality and 59 injuries. The
potential for future strong, damaging events certainly exists considering the location of Harvey
County in wind zone IV. All people, structures, infrastructure, critical facilities and agricultural
assets are vulnerable to tornado damage.
Potential Losses to Existing Development

To assess vulnerability to this hazard, the HMPC considered the impacts of a recent tornado in
Greensburg, Kansas. Potential losses to existing development were estimated by considering a
hypothetical tornado event with similar destructive force impacting any one of the incorporated
cities of Harvey County.
On May 4, 2007, Greensburg was hit by an EF5 tornado that was 1.7 miles wide and traveled for
nearly 22 miles with winds estimated at 205 mph. The path of this tornado ran directly through
Greensburg. Ninety-five percent of Greensburg’s structures were destroyed and the remaining
five percent were severely damaged. Greensburg at the time had a population of approximately
1,500 across a 1.5 square mile area. By comparison, many of the incorporated cities of Harvey
County are smaller in area than Greensburg, only Newton and Hesston are larger in area.
If a tornado as large and violent as the one that hit Greensburg directly impacted one of Harvey
County’s cities, it is conceivable that a similar level of destruction could occur in the swath of
the storm. Table 3.40 below estimates potential losses for a hypothetical EF5 event by
calculating a 95 percent loss of structure value across a damage area similar in size to the
Greensburg tornado.
For cities that are smaller than the City of Greensburg, damage to 100 percent the city’s area was
assumed. Cities that are larger than Greensburg would expect to have only a percentage of their
structures impacted. This analysis indicates that a scenario similar to that of Greensburg in any
one of the participating jurisdictions could result in damages totaling in the millions for even the
smallest communities. This damage estimate does not include losses to building contents or
infrastructure.
Table 3.40 Potential Property Losses from EF5 by Jurisdiction
Community

City Area
(sq. miles)

Burrton
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0.6

Building
Count

City Area Damaged
(EF5-Direct Hit)

Buildings
Damaged

100

495

521
FINAL

Estimated Loss
($)
47,695,700
3.167

Halstead

1.3

1167

100

1109

126,640,500

Hesston

2.6

1506

58

829

124,406,917

Newton

11.73

8444

13

1043

143,470,691

North Newton

0.9

641

100

609

98,702,150

Sedgwick

1.1

692

100

657

77,416,450

Walton

0.2

284

100

270

15,867,850

Source: Inventory data FEMA HAZUS MH-3; data analysis AMEC Earth & Environmental

Future Development

Due to the general lack of population growth in the region, development trends are not
anticipated to increase vulnerability to tornadoes. Future development that does occur in Harvey
County should consider tornado hazards at the planning, engineering and architectural design
stages.

Utility/Infrastructure Failure Vulnerability
Overview

Planning Significance: High. Utilities and infrastructure are vulnerable to damage from many
natural hazards. Public safety and economic impacts are the primary concerns with this hazard.
Power and telephone lines are the most vulnerable infrastructure asset; but water supply,
wastewater facilities and communications towers are also vulnerable. Typically the events that
cause the most damages are flood, lightning, winter storm, tornado, and wind storm. The
electrical grid is vulnerable in periods of extreme heat when air conditioning use peaks.
Underground utilities can also be damaged by expansive soils, erosion and intentional or
unintentional human actions.
Potential Losses to Existing Development

By definition, this hazard includes all infrastructure and critical facilities that could be impacted
by one or more hazard events. Electrical blackouts and power surges can damage high tech
equipment but generally causes no structural damage.
Potential losses would include cost of repair or replacement of damaged facilities, lost economic
opportunities for businesses. Secondary effects of infrastructure failure could include burst water
pipes in homes without electricity during winter storms and damage to equipment due to power
surges in the electrical grid during blackouts. Public safety hazards include risk of electrocution
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from downed power lines and hazard events that affect the normal functioning of wastewater
facilities.
Specific amounts of estimated losses are not available due to the complexity and multiple
variables associated with this hazard. Loss of use estimates from the FEMA Guidance on Benefit
Cost Analysis of Hazard Mitigation Projects document have been utilized to provide estimates of
potential losses as a result of loss of electric, water and wastewater utilities. Table 3.41 provides
these estimates in relation to the populations served in Harvey County. The loss of use for each
utility is provided in the heading as the loss of use cost per person per day of loss. The estimated
loss of use provided for each jurisdiction in Harvey County represents the loss of service of the
indicated utility for one day. These figures do not take into account physical damages to utility
equipment and infrastructure. This loss estimation methodology does not take in to account the
portion of population that does not utilize public utilities such as rural areas that use well water
and home-site septic systems.
Table 3.41 Estimated Costs for Single Day Loss of Use of Electric, Water and
Wastewater Utilities

City Name

Population

Burrton

Electric
($188)

Drinking
Water
($43)

Potable Water
($103)

Wastewater
Treatment
(partial loss)
($8.50)

Wastewater
Treatment
(complete
loss)
($33.50)

932

175,216

40,076

95,996

7,922

31,222

Halstead

1,873

352,124

80,539

192,919

15,921

62,756

Hesston

3,509

659,692

150,887

361,427

29,827

117,552

Newton

17,190

3,231,720

739,170

1,770,570

146,115

575,865

North Newton

1,522

286,136

65,446

156,766

121,937

50,987

Sedgwick

1,326

249,288

57,018

136,578

11,271

44,421

284

53,392

12,212

29,252

2,414

9,514

6,223

1,169,924

267,589

640,969

52,896

208,471

6,177,492

1,412,937

3,384,477

388,303

1,100,788

Walton
Unincorporated
Harvey County
Total

Future Development

Future development can increase vulnerability to this hazard by placing additional strains on
existing infrastructure and by increasing the size and thus the exposure of infrastructure
networks, but currently there are few areas of population increase in Harvey County.

Wildfire Vulnerability
Overview
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Planning Significance: High. Based on wildfire information from Kansas Incident Fire
Reporting System (KIFRS), this hazard is a serious issue. 2 injuries occurred during the period
2003-2006 in Harvey County. Additionally, over 11,000 acres were burned. According to the
HMPC, the areas that are most vulnerable to wildfire are agricultural areas where CRP land is
burned, rural areas where trash and debris are burned, and the wildland-urban interface areas.
Table 3.42 summarizes the results of the Kansas Forest Service Community Wildfire Assessment
that was completed for Harvey County in April of 2009. This report is provided in its entirety in
Appendix B.
Table 3.42 Community Wildfire Assessment Findings
Low Risk Areas

Moderate Risk Areas

North Newton

Walton

Newton

Sedgwick

Burrton

Halstead

High Risk Areas
North “sand hills” area

Patterson (uninc)
Hesston

Potential Losses to Existing Development

Homes built in rural areas are more vulnerable since they are in closer proximity to CRP land
that is burned and homeowners are more likely to burn trash and debris in rural locations. The
vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in these areas
for firefighting and the distance required for firefighting vehicles and personnel to travel to
respond. Potential losses to crops and rangeland are additional concerns. Based on KIFRS data,
property damage totaled $2,588,700 for the 4-year period 2003-2006, an average of $647,175 per
year.

Future Development

Future development in the wildland-urban interface would increase vulnerability to this hazard.

Windstorm Vulnerability
Overview

Planning Significance: Moderate. Windstorm is primarily a public safety and economic
concern, and Harvey County is located in a region with very high frequency of occurrence.
Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

3.170

Windstorm can cause damage and to structures and power lines which in turn can create
hazardous conditions for people. Debris flying from high wind events can shatter windows in
structures and vehicles and can harm people that are not adequately sheltered.
Potential Losses to Existing Development

Campers, mobile homes, barns, and sheds and their occupants are particularly vulnerable as
windstorm events in Harvey County can be sufficient in magnitude to overturn these lighter
structures. Overhead power lines and infrastructure are also vulnerable. According to the NCDC
database, there were 88 separate wind events in Harvey County between 1955 and 2007 during
the months of March through October. During this time period there were no reported deaths or
injuries as a result of windstorm events. Total property damage for events between 1993 and
2009 is estimated at over $1.5 Million. This damage approximates to $88,500 per year in
damages. It is likely that damages for a single significant event could exceed that average by a
factor is 5. Crops are also damaged by wind.
Future Development

Future development projects should consider windstorm hazards at the planning, engineering and
architectural design stage with the goal of reducing vulnerability.

Winter Storm Vulnerability
Overview

Planning Significance: Moderate. The entire planning area is vulnerable to the effects of winter
storm. During periods of heavy snow fall, transportation can be treacherous. The most significant
damage during winter storm events occurs when freezing rain and drizzle accumulate on utility
poles and power lines causing widespread power outages. Since the power outages associated
with winter storm occur during cold weather, the population is at risk to cold temperature
exposure. As with extreme heat events, the elderly populations are considered to be more
vulnerable.
Potential Losses to Existing Development

Buildings with overhanging tree limbs are more vulnerable to damage during winter storms.
Businesses experience loss of income as a result of closure during power outages. In general
heavy winter storms increase wear and tear on roadways though the cost of such damages is
difficult to determine. Businesses can experience loss of income as a result of closure during
winter storms. In Harvey County, the threat to agricultural crops from winter storms is well
documented. According to the USDA Risk Management Agency, insured crop losses in Harvey
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County as a result of winter storm conditions from 2005 to 2007 totaled over $8.3 million. The
annualized loss for the period (for insured losses) is $2,777,546.
Using the HMPC estimate of a “critical” severity of 10-25% of property lost during an extreme
event, the potential for losses increases. The value of crops according to the 2006 Farm Facts
document was $61.2 million. Losses could range from $6.1 million to $15.3 million.
Loss of electric power during winter storms continues to be an issue in Harvey County. The
costs associated per person per day with loss of electric power are included in Table 3.43
Table 3.43 Potential Economic Impact of Electric Power Loss
City Name
Burrton

Population

Electric
($188)

932

175,216

Halstead

1,873

352,124

Hesston

3,509

659,692

Newton

17,190

3,231,720

North Newton

1,522

286,136

Sedgwick

1,326

249,288

284

53,392

6,223

1,169,924

Walton
Unincorporated
Harvey County
Total

6,177,492

Future Development

Future development could potentially increase vulnerability to this hazard by increasing demand
on the utilities and increasing the exposure of infrastructure networks.

3.3.4 Future Land Use and Development
For the most part, Harvey County is not experiencing significant population growth as
demonstrated in Table 3.47. Population has decreased in the unincorporated county. Slight
increases are noted in incorporated areas. The largest growth is in the city of Sedgwick with a
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5.9% increase. However this increase includes less than 100 persons. The total county
population has increased only 1.9% from 2000 to 2007.
Table 3.44 outlines change in population and housing units from 1990-2007 for the planning
area.
Table 3.44 Change in Population and Housing Units
Housing
Unit
Change
1990-2000

2000
Population

2007
Population

Population
Change
2000-2007

1990
Housing
Units

2000
Housing
Units

932

890

-4.7

377

402

25

Halstead

1,873

1,886

0.7

844

849

5

Hesston

3,509

3,701

5.2

1,014

1,308

294

Newton

17,190

18,017

4.6

6,955

7,277

322

North Newton

1,522

1,573

3.2

468

632

164

Sedgwick (partial)

1,326

1,409

5.9

517

568

51

284

287

1.0

105

118

13

-

-

Location

Burrton

Walton
Uninc County

6,223

5,730

-8.8

-

Source: Source: U.S. Census Bureau

Harvey County
Multi-Hazard Mitigation Plan
July 2009

FINAL

3.173

CHAPTER 4 MITIGATION STRATEGY
Emergency 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 developed by the Hazard Mitigation Planning
Committee (HMPC) based on the risk assessment. The mitigation strategy was developed
through a collaborative group process and consists of goals, objectives, and mitigation actions.
The following definitions are based upon those found in FEMA publication 386-3, Developing a
Mitigation Plan (2002):
x

Goals are general guidelines that explain what you want to achieve. Goals are defined
before considering how to accomplish them so that they are not dependent on the means
of achievement. They are usually long-term, broad, policy-type statements.

x

Objectives define strategies or implementation steps to attain the identified goals and are
specific and measurable.

x

Mitigation Actions are specific actions that help achieve goals and objectives.

4.1 Goals and Objectives
The HMPC developed goals and objectives to provide direction for reducing hazard-related
losses in Harvey County. These were based upon the results of the risk assessment and a review
of goals and objectives from other state and local plans, specifically, the Kansas Hazard
Mitigation Plan, 2007, and the Harvey County Emergency Operations Plan. This review was to
ensure that this plan’s mitigation strategy was integrated with existing plans and policies.
Through a brainstorming process at their second meeting, the HMPC identified a variety of
possible goals and then came to a consensus on three main goals. Following the development of
goals, the HMPC identified specific objectives to achieve each goal. Goals and objectives are
listed below, in no particular order:
Goal #1: Increase capabilities and develop strategies to assure that vulnerable populations,
buildings, and critical facilities within Harvey County are protected from hazards and
reduce the damaging effects of those hazards.
1.

Reduce property losses due to flood, wildfire, winter storms, and other hazards.

2.

Increase the level of protection for critical facilities, infrastructure, and utility systems.

3.

Assure that vulnerable populations such as the elderly, homeless, low income or those
with Limited English Proficiency are included in mitigation and response planning.
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Goal #2: Improve the level of responder, government, business, and citizen awareness and
preparedness for disaster.
1.

Strengthen outreach and partnerships with the private sector, non-profit organizations and
the public.

2.

Improve public understanding of hazards and risk by providing public awareness,
preparedness, and mitigation information through various channels of communication.

3.

Educate property and business owners on affordable mitigation and preparedness
measures that can be taken to reduce property loss.

Goal #3: Promote a policy framework that assures effective hazard mitigation programs
are implemented and promoted.
1.

Assure continued participation in the National Flood Insurance Program, including the
Community Rating System (CRS) Program.

2.

Promote the adoption of ordinances that reduce damages from natural hazards.

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.

At the second and third meetings of the HMPC, committee members discussed possible
mitigation actions. AMEC provided the HMPC with information on types of mitigation actions.
A handout was provided with the following list of types of mitigation actions, which originated
from the National Flood Insurance Program’s Community Rating System, as well as definitions
and examples for each type of action:
x

Prevention: Administrative or regulatory actions or processes that influence the way
land and buildings are developed and built

x

Property protection: Actions that involve the modification of existing buildings or
structures to protect them from a hazard or remove them from the hazard area

x

Structural: Actions that involve the construction of structures to reduce the impact of
hazard

x

Natural resource protection: Actions that, in addition to minimizing hazard losses, also
preserve or restore the functions of natural systems

x

Emergency services: Actions that protect people and property during and immediately
after a disaster or hazard event
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x

Public education and awareness: Actions to inform and educate citizens, elected
officials, and property owners about the hazards and potential ways to mitigate them.

Committee members were asked to work with others in their jurisdiction prior to the third
meeting of the HMPC to develop mitigation actions to eliminate or lessen the disaster impacts
associated with each key issue. These actions were submitted to AMEC prior to the meeting and
were organized in a spreadsheet that identified the proposed responsible jurisdiction. In addition,
similar mitigation actions submitted by different jurisdictions were grouped into 14 general
mitigation categories to provide structure to the prioritization exercise. The actions were
grouped in this manner to avoid the perception of “competition” among the jurisdictions as
actions were prioritized. During the meeting, all actions were reviewed and additional actions
were brainstormed. For all actions submitted and added by the brainstorming session, the HMPC
achieved consensus on those actions to include in the plan and the responsible jurisdictions made
commitments to complete action implementation worksheets and STAPLEE worksheets for each
action they wished to include in the plan for their jurisdiction.

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.

After all actions had been reviewed and additional actions brainstormed, the HMPC prioritized
the general mitigation categories that resulted when similar actions were grouped together. In
total, there were 14 general mitigation categories that the HMPC considered for the prioritization
exercise. To prioritize the mitigation actions, the HMPC discussed the STAPLEE prioritization
criteria recommended by FEMA. STAPLEE is a tool used to assess the costs and benefits, and
overall feasibility of mitigation actions. STAPLEE stands for the following:
x

Social: Will the action be acceptable to the community? Could it have an unfair effect on
a particular segment of the population?

x

Technical: Is the action technically feasible? Are there secondary impacts? Does it offer
a long-term solution?

x

Administrative: Are there adequate staffing, funding, and maintenance capabilities to
implement the project?

x

Political: Will there be adequate political and public support for the project?

x

Legal: Does your jurisdiction have the legal authority to implement the action?

x

Economic: Is the action cost-beneficial? Is there funding available? Will the action
contribute to the local economy?
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x

Environmental: Will there be negative environmental consequences from the action?
Does it comply with environmental regulations? Is it consistent with community
environmental goals?

The STAPLEE criteria were discussed prior to the prioritization exercise and each jurisdiction
agreed to complete the STAPLEE worksheets for the actions they would provide for inclusion in
the plan. For the prioritization, each member of the HMPC was given six red “voting dots” and
was instructed to place their dots next to the general mitigation categories that they felt were
most important to implement, keeping in mind the STAPLEE elements. After the meeting the
number of dots next to each mitigation action category was totaled and high, moderate, and low
priority levels were assigned.
The mitigation action categories that received more than 20 “voting dots” received a “HIGH”
priority level. Those categories that received between 5 and 19 dots received a “MODERATE”
priority level and those that received fewer than 5 dots received a “LOW” priority level. It was
explained to the HMPC that this priority ranking does not impact whether or not specific projects
will receive funding, but rather provides information on the general types of projects that are
considered most important. Of the 14 general categories, 4 received a high priority level, 4
received a moderate priority level, and 6 received a low priority level as indicated in Table 4.1
below:
Table 4.1 Results of Prioritization Exercise
Mitigation Action Category
Replacement of Road Culverts
Sirens and other Public Warning Systems

Priority
High

# of Votes
32

High

27

Creation of Community Storm Shelters

High

20

Installation of Generators at Critical Facilities

High

20

Utility System Upgrades

Medium

19

Debris Removal in Drainage Ways

Medium

19

Enhancement of GIS Abilities for Hazard Data Collection

Medium

10

Public Education regarding Natural Hazards

Medium

6

Fire Reduction Measures

Low

3

Emergency Preparedness Drills

Low

2

Stabilization of River Banks

Low

1

Housing Rehabilitation Programs

Low

1

Acquisition of Flood Prone Properties

Low

1

Participation in NFIP

Low

1

This process of identification and analysis of mitigation options allowed the HMPC to come to
consensus and to prioritize recommended mitigation actions. Emphasis was placed on the
importance of a benefit-cost analysis in determining project priority; however, this was not a
quantitative analysis. The Disaster Mitigation Act regulations state that benefit-cost review is the
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primary method by which mitigation projects should be prioritized. Recognizing the federal
regulatory requirement to prioritize by benefit-cost, and the need for any publicly funded project
to be cost-effective, the HMPC decided to pursue implementation according to when and where
damage occurs, available funding, political will, jurisdictional priority, and priorities identified in
the Kansas Hazard Mitigation Plan. Cost-effectiveness will be considered in additional detail
when seeking FEMA mitigation grant funding for eligible projects identified in this plan.
Following the HMPC meeting, the representative from each participating jurisdiction
coordinated meetings with his or her jurisdictional planning team (where available) to discuss
mitigation actions and to complete the mitigation action implementation worksheets and
STAPLEE Worksheets. Through this process, jurisdictions also identified a few new actions
specific to the risks in their jurisdiction. Additional mitigation actions that were added after the
prioritization exercise during meeting three were each organized under one of the 26 original
mitigation categories and therefore, attributed the priority level achieved for that category.
Table 4.2 through Table 4.8 summarize the resulting mitigation actions. There is a separate table
for each participating jurisdiction; each table also provides information on the priority level
received through the prioritization exercise, the STAPLEE score, plan goals addressed, and the
hazards addressed. The mitigation action implementation worksheets follow the action table for
each jurisdiction.
A table describing the results of the STAPLEE analysis and scoring for each project can be
found in Appendix A.
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Adoption of Flood Maps

Participation in NFIP

Acquisition of Flood Prone Properties

LIDAR Mapping of Harvey County

Drainage Structure Replacement

Erosion Control Bridge C-14.7

Erosion Control Bridge 8-K.8

Erosion Control Bridge 15-B.6

Community Storm Shelter

Storm Shelter – West Park

Storm Shelter – East Park

Storm Shelter – Camp Hawk

Tree Removal – West Park

River Bank Stabilization – West Park

River Bank Stabilization – East Park

Harvey-1

Harvey- 2

Harvey- 3

Harvey- 4

Harvey- 5

Harvey- 6

Harvey- 7

Harvey- 8

Harvey- 9

Harvey-10

Harvey-11

Harvey-12

Harvey-13

Harvey-14

Harvey-15
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Stabilization of River Banks

Stabilization of River Banks

Other

Storm Shelter

Storm Shelter

Storm Shelter

Storm Shelter

Stabilization of River Banks

Stabilization of River Banks

Stabilization of River Banks

Culvert Replacement / Resize

Hazard Data Collection

Flood Prone Properties

Participation in NFIP

Participation in NFIP

Action Category

Table 4.2 Mitigation Action Matrix-Unincorporated Harvey County

L

L

n/a

H

H

H

H

L

L

L

H

M

L

L

L

Priority

4.3.1 Actions Developed for Unincorporated Harvey County
STAPLEE
Score
17

20

18

18

18

18

16

25

25

25

29

26

15

27

25

1

1

1

1

1

1

1

1

1

1

1

1,3

1

1,3

3

Goals

Flood

Flood

Utility Failure
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Tornado, Wind Storm, Winter Storm

Tornado, Wind Storm, Winter Storm

Tornado, Wind Storm, Winter Storm

Tornado, Wind Storm, Winter Storm

Flood, Soil Erosion

Flood, Soil Erosion

Flood, Soil Erosion

Flood

Flood

Flood

Flood

Flood

Hazards Addressed

Staff Time Only
Less flooded structures

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Plan for Implementation and
Administration:

Issue/Background:

Harvey- 2 Participation in NFIP

County Funding

Potential Funding Source:
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Harvey County will continue to actively participate in the National Flood Insurance Program by: (1) adopting and
enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the public,
especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Community Rating System information. Enforce current and future floodplain ordinances through review of building
and construction permits, etc. The Harvey County Planning and Zoning Office will be responsible for this project.
Harvey County Planning and Zoning Department

Maps are preliminary at this time.

City of Halstead, City of Hesston, City of Newton, City of North Newton, City of Sedgwick, City of Walton

New flood maps have been developed for the county. They are at the preliminary stage at the time of this plan
writing. As soon as the maps are final, all jurisdictions that participate in the planning will adopt the maps.
Harvey County will hold public meetings concerning the new floodplain maps. New regulations and wording will be
included in zoning ordinances when the maps are adopted. Recommendations from the local planning commission
will be considered, and following these proceedings, each city participating in the NFIP and Harvey County will
adopt the maps.
Harvey County

Partners:

Lead Agency:

Plan for Implementation and
Administration:

Issue/Background:

Harvey-1 Adoption of Flood Maps

Staff Time Only
Less flooded structures

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

$250,000
Remove two repetitive loss structures.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Harvey- 4 LIDAR Mapping of Harvey County
The County GIS Department would like to update the county data using LIDAR mapping. This mapping would
Issue/Background:
include hazards.
Plan for Implementation and Prepare specifications for LIDAR, send out bid requests, select contractor, obtain LIDAR information, and submit
the new information to FEMA.
Administration:

Dependent on HMGP funding

County / HMGP

Potential Funding Source:

Harvey- 3 Acquisition of Flood Prone Properties
Unincorporated Harvey County has 3 repetitive loss properties. This action proposes to purchase two of those
Issue/Background:
properties and remove the structures to create open spaces.
Plan for Implementation and Determine if funding is available through HMGP, determine homeowner willingness to sell the properties, purchase
properties, remove structures, and reclaim the open space.
Administration:
Harvey County
Lead Agency:

On-going activities

County Funding

Potential Funding Source:

HMGP / Other Grants
$500,000
Floods

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

$31,000
Areas downstream will be prevented from being flooded.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Harvey- 6 Erosion Control Bridge C-14.7 (Little Arkansas River – SW 84th Street)
County bridge C-14.7 is in danger of erosion from the flood waters. Stream restoration is needed as well as
Issue/Background:
erosion control along the river bank up river. The bridge abutment is threatened.

Design Phase is Complete, expect completion in 2010.

Harvey County / HMGP

Potential Funding Source:

Harvey- 5 Drainage Structure Replacement
South Harvest Hill Road in Harvey County washes out frequently due to flood waters that are not adequately
Issue/Background:
carried away. The current drainage structure identified as 30-F.7 is in need of replacement with a new concrete
structure capable of carrying the water load.
Plan for Implementation and Close road to traffic, remove existing 64” x 43” metal arch culvert. A new pre-cast double concrete box 3’ x 9’ will
be installed. Grading will be adjusted and the road will then be opened to traffic.
Administration:
Harvey County Road & Bridge
Lead Agency:

Project is in planning stages only and dependent on funding.

Harvey County

Lead Agency:

Harvey County / HMGP
$ 65,200
Erosion of property will be prevented including a scour critical bridge. Road damage and bridge damage will be
avoided.
Final plans have been developed, expect completion in 2010.

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):

Completion Date:
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Erosion of property will be prevented including a scour critical bridge. Road damage and bridge damage will be
avoided.
Final plans have been developed, expect completion in 2010.

Benefits
(Losses Avoided):
Completion Date:
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Total Cost:
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Harvey County / HMGP

Potential Funding Source:

Harvey- 7 Erosion Control Bridge 8-K.8 (Little Arkansas River – Golden Prairie Road)
County bridge 8-K.8 is in danger of erosion from the flood waters. Stream restoration is needed as well as erosion
Issue/Background:
control along the river bank up river. The bridge abutment is presently threatened by erosion. Left unaddressed
the river bank will continue to erode adjacent property and scour around bridge abutment and underneath roadway.
Plan for Implementation and Grade the slope of the bank, construct longitudinal peaked stone toe protection along south bank of river, construct
rock vane weirs, place geotextile fabric, construct rock chute for drainage, reshape bank, plant trees, seed and
Administration:
mulch the area.
Harvey County
Lead Agency:

Grade the slope of the bank, construct longitudinal peaked stone toe protection along east and west bank of river,
construct rock vane weirs, reshape the bank, plant trees, seed and mulch the area.
Harvey County Road & Bridge

Plan for Implementation and
Administration:
Lead Agency:

$ 62,000
Erosion of property will be prevented including a scour critical bridge. Road damage and bridge damage will be
avoided.
Final plans have been developed, expect completion in 2010.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

Unknown at this time
Loss of life could be prevented by a storm shelter

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Harvey County / Fairgrounds Board

Partners:
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Harvey- 9 Community Storm Shelter
A new structure is being proposed by the Fairgrounds Development Committee and this project proposes to
Issue/Background:
upgrade that structure to FEMA standards as a community shelter.
Plan for Implementation and Obtain copies of the FEMA requirements for storm shelters and review with staff planning the new construction.
Engage firms to plan the construction, obtain funding for the construction, construction of shelter. Issue notices to
Administration:
community regarding shelter availability.
Harvey County Fairgrounds Development Committee
Lead Agency:

Harvey County / HMGP

Potential Funding Source:

Harvey- 8 Erosion Control Bridge 15-B.6 (Little Arkansas River – Emma Creek Road)
County bridge 15-B.6 is in danger of erosion from the flood waters. Stream restoration is needed as well as erosion
Issue/Background:
control along the river bank up river. The bridge abutment is presently threatened by erosion. Left unaddressed
the river bank will continue to erode adjacent property and scour around bridge abutment and underneath roadway
Plan for Implementation and Grade slope at bank, construct longitudinal peaked stone toe protection along south bank of river, construct rock
vane weirs, reshape bank.
Administration:
Harvey County
Lead Agency:

HMGP
$12,450
Loss of Life could be prevented by a storm shelter

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Harvey-11 Storm Shelter – East Park
Tornadoes and severe weather in Harvey County pose a serious threat to persons who are in East Park. These
Issue/Background:
individuals may be visiting the part for the day or may be overnight camping. There are no existing shelters in the
park. This project would propose building new community storm shelters at 3 locations within East Park, including:
Camper’s Row, Swimming area, and Bluestem area. The purpose of a community shelters will be a space where
citizens can seek refuge, when away from their homes, that provides a high level of protection.
Plan for Implementation and Determine the FEMA requirements for Community Shelters and share them with current planners. Prepare the
sites and erect the new shelters.
Administration:
Harvey County Parks Department
Lead Agency:

Project is under discussion, but will be dependent on obtaining funds. 2011

Harvey County

Partners:

Harvey-10 Storm Shelter – West Park
Tornadoes and severe weather in Harvey County pose a serious threat to persons who are in West Park. These
Issue/Background:
individuals may be visiting the part for the day or may be overnight camping. The current “tornado shelter” in the
park was built in the 1950s and needs to be updated to current standards. There is also no existing shelter in the
Walnut Grove section of the park. This project would propose building new community storm shelters at 2 locations
within West Park. The purpose of a community shelters will be a space where citizens can seek refuge, when
away from their homes, that provides a high level of protection.
Plan for Implementation and Determine the FEMA requirements for Community Shelters and share them with current planners. Prepare the
sites and erect the new shelters.
Administration:
Harvey County Parks Department
Lead Agency:

HMGP
$18,675
Loss of Life could be prevented by a storm shelter

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

$ 4,850
Loss of Life could be prevented by a storm shelter

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Harvey County

Partners:

Page 4.186

Harvey-12 Storm Shelter – Camp Hawk
Tornadoes and severe weather in Harvey County pose a serious threat to persons who are in Camp Hawk. These
Issue/Background:
individuals may be visiting the part for the day or may be overnight camping. There are no existing shelters in the
park. This project would propose building new community storm shelter in the fishing/ camping area of the park.
The purpose of a community shelters will be a space where citizens can seek refuge, when away from their homes,
that provides a high level of protection.
Plan for Implementation and Determine the FEMA requirements for Community Shelters and share them with current planners. Prepare the
sites and erect the new shelters.
Administration:
Harvey County Parks Department
Lead Agency:

Project is under discussion, but will be dependent on obtaining funds. 2011

Harvey County

Partners:

County Funding / HMGP
$ 32,400
Damage caused by debris during windstorms and winter storms would be avoided or lessened.

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

County Funding / HMGP

Potential Funding Source:
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Harvey-14 River Bank Stabilization – West Park
Issue/Background:
Approximately 2640 linear feet of a 20 foot river bank behind Shelter house #1 in West Park is in need of
stabilization to prevent erosion and control flood
Plan for Implementation and
Prepare river bank for installation of new stabilization materials. Entire 2649 linear feet will be repaired if funds are
Administration:
available, otherwise the project will be implemented in stages.
Lead Agency:
Harvey County Parks Department

Dependent on funding, an expected completion date is 2012

Harvey County

Partners:

Harvey-13 Tree Removal – West Park
The camping areas within West Park contain more than 350 dead trees which all pose a hazard to campers /
Issue/Background:
fisherman during windstorms and tornados. This project proposes to remove all of the dead trees and trim others
to minimize the amount of debris that would occur, possibly causing injuries to persons or damage to property,
during these types of storms.
Plan for Implementation and Remove dead trees in the camping areas 1-28 (approximately 270 trees). Remove all dead trees in Walnut Grove
section of the park (approximately 90 trees). Trim remaining trees.
Administration:
Harvey County Parks Department
Lead Agency:

Erosion of river bank will be prevented.

Benefits
(Losses Avoided):
Completion Date:

Erosion of river bank will be prevented, as well as damage to dam and spillway areas.

Benefits
(Losses Avoided):
Completion Date:
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Total Cost:
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Harvey-15 River Bank Stabilization – East Park
Issue/Background:
Approximately 5280 linear feet of a 10 foot river bank in East Park is in need of stabilization to prevent erosion and
control flood waters to prevent dam and spillway damages during flash flooding.
Plan for Implementation and
Prepare river bank for installation of new stabilization materials. This may mean removal of trees in highly erodible
Administration:
areas. Entire 5280 linear feet will be repaired if funds are available, otherwise the project will be implemented in
stages.
Lead Agency:
Harvey County Parks Department

Dependent on funding

$ 38,000

Total Cost:

Bridge Repair

Community Storm Shelter

Culvert Replacement Flood Control Levee

Participation in NFIP

Generators for Hesston College

Emergency Communications Hesston
College
Generator for Water System

Lighting for Hesston College

Outdoor Siren Upgrade

Generator for High School

Participation in NFIP

Retention / Detention Pond

Outdoor Siren Upgrade

CtyHals-1

CtyHals-2

CtyHals-3

CtyHals-4

CtyHess-1

CtyHess-2

CtyHess-4

CtyHess-5

CtyHess-6

CtyHess-7

CtyNew-1

CtyNew-2
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CtyHess-3

CtyBur-1

Action
Drainage Way Improvement

Action ID

FINAL

Sirens and Public Warning
Systems

Drainage Way Improvement

Sirens and Public Warning
Systems
Generators for Critical
Facilities
Participation in NFIP

Generators for Critical
Facilities
Other

Generators for Critical
Facilities
Other

Participation in NFIP

Drainage Way Improvement

Storm Shelter

Drainage Way Improvement

Action Category
Drainage Way Improvement

Table 4.3 Mitigation Action Matrix-Incorporated Cities

4.3.2 Actions Developed for the Incorporated Cities

Priority
H

M

L

H

H

n/a

H

n/a

H

L

M

H

M

M

STAPLEE
Score
30

22

22

19

21

21

21

20

21

22

23

21

22

23

1

1

1,3

1

1

1

1

2

1

1,3

1

1

1

1

Goals

All Hazards

Flood

Flood

Utility Failure

All Hazards

Utility Failure
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Drought, Utility Failure

Tornado, Wind Storm, Winter
Storm, Utility Failure
All Hazards

Flood

Tornado, Wind Storm, Winter
Storm
Flood

Flood, Soil Erosion

Hazards Addressed
Flood

Action
Participation in NFIP

Outdoor Siren Editions

Generator for City Hall

Participation in NFIP

Community Storm Shelter

Participation in NFIP

Community Storm Shelter

CtyNor-1

CtyNor-2

CtyNor-3

CtySedg-1

CtySedg-2

CtyWalt-1

Storm Shelter

Participation in NFIP

Storm Shelter

Sirens and Public Warning
Systems
Generators for Critical
Facilities
Participation in NFIP

Action Category
Participation in NFIP

Priority
H

L

H

H

H

L

25

22

17

22

20

23

22

STAPLEE
Score
1

1,3

1

1,3

1

1,3

1,3

Tornado, Wind Storm, Winter
Storm, Extreme Heat

Tornado, Wind Storm, Winter
Storm
Flood

Tornado, Wind Storm, Winter
Storm, Utility Failure
Flood

All Hazards

Hazards Addressed
Flood
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Benefits
(Losses Avoided):

FINAL
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Prevention of loss of infrastructure, specifically roadways. These projects are also expected to lessen the damages
to residential and business properties due to flash flooding.

CtyBur-1 Drainage Ways Improvement
The City of Burrton has many streets that drain unacceptably following flooding and flash flooding. The City needs
Issue/Background:
to develop a plan for correcting these deficiencies in the drainage throughout the city.
Plan for Implementation and Conduct a detailed study of drainage issues within the City of Burrton based on past historical records and
topography. Prioritize the areas of flooding from those areas affecting critical facilities to those areas affecting the
Administration:
least number of individuals. Develop a corrective action plan. Implement the plan in stages based on available
funding.
City of Burrton
Lead Agency:
City Funding / HMGP
Potential Funding Source:
Dependent upon results of detailed study.
Total Cost:

CtyNew-3

Action ID

Goals

Unknown

Life safety during evacuations from flood waters, etc.

The main access out of Halstead during flood events and other emergencies is Main Street. Access to US
Highway 50 and Highway K89 are provided across the Main Street bridge. The bridge is in a major state of
disrepair. Remilling and resurfacing of the bridge is needed. The bridge is over the Little Arkansas River.
Surveys and plans have been prepared by the Kansas Department of Transportation, but the bridge belongs to the
City of Halstead. Once funding is secured, the project would begin with a standard bidding process, milling of the
old surface, proper rehabilitation to the bridge if needed and resurfacing.
City of Halstead
Kansas Department of Transportation
City of Halstead / HMGP
$ 475,000

Unknown. Study could be completed by 2010, but repairs will take longer.
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Benefits
(Losses Avoided):

FINAL

Prevention of loss of life during tornados
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CtyHals-2 Community Storm Shelter
Issue/Background:
Tornadoes and severe weather in the City of Halstead pose a serious threat to persons who live in Halstead. This
project would propose building new community storm shelter in Central City Park. The purpose of a community
shelters will be a space where citizens can seek refuge, when away from their homes, that provides a high level of
protection.
Plan for Implementation and
Determine FEMA Community Sheltering design requirements; consult with design officials regarding feasibility.
Administration:
Acquire property within the park, complete construction and open the shelter. Training for community members
regarding the sheltering process would also be a part of this project.
Lead Agency:
City of Halstead
Potential Funding Source:
City of Halstead / HMGP or other grants
Total Cost:
$ 500,000

Benefits
(Losses Avoided):
Completion Date:

Lead Agency:
Partners:
Potential Funding Source:
Total Cost:

Plan for Implementation and
Administration:

CtyHals-1 Bridge Repair
Issue/Background:

Completion Date:

2012

Engineering study was completed in 2005, but needs to be updated. Project is dependent on obtaining funding
assistance for the project.

Reduced flooding in area and reduced damages to infrastructure, residential and business areas.

Staff Time Only

Total Cost:

Harvey County, Kansas
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City Funding

Potential Funding Source:

FINAL
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CtyHals-4 Participation in NFIP
The City of Halstead will continue to actively participate in the National Flood Insurance Program by: (1) adopting
Issue/Background:
and enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the public,
especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Plan for Implementation and Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Community Rating System information. Enforce current and future floodplain ordinances through review of building
Administration:
and construction permits, etc. The Halstead Planning and Zoning Office will be responsible for this project.
Halstead Planning and Zoning Department
Lead Agency:

Benefits
(Losses Avoided):
Completion Date:

CtyHals-3 Culvert Replacement Flood Control Levee
The City of Halstead needs to replace / rehabilitate some open ditches adjacent to Harvey County Highway 801
Issue/Background:
and the flood control levee in the City. This would include Segment 1 with a 25 year replacement with 6’x4’x330’
reinforced concrete box culvert, Segment 2 with a replacement 25 year 6’x4’x375’ reinforced concrete box culvert.
The project includes curb and gutter or inlet.
Plan for Implementation and Replacement in two stages: Update study to 2009 numbers; move on with ditch adjacent to Harvey County 801
and the concrete lined ditch adjacent to the Little Arkansas River flood control levee. Remove existing structure,
Administration:
ditch lining, concrete work and finish.
City of Halstead
Lead Agency:
City of Halstead / HMGP
Potential Funding Source:
Segment 1: $ 138,000, Segment 2: $151,200
Total Cost:

Completion Date:

On-going activities

Less flooded structures

HMGP / Other Grants
$ 60,000
Reduced costs of caring for displaced populations during emergencies such as winter storms, tornados, and other
events causing utility failures.
Pending grant support.

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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FINAL

Page 4.193

CtyHess-2 Emergency Communications Hesston College
Hesston College is located in Hesston and maintains as many as 500 students and 200 staff on campus. They
Issue/Background:
currently have no mechanism in place to warn students, staff and visitors of pending disasters or approaching
danger. By installing a public address system and purchasing a mass messaging system they will be able to
provide enhanced early warning to their student body.
Plan for Implementation and Investigate public address systems and obtain bids for the system. Investigate mass messaging systems and
obtain bids for the systems. Purchase and install the new systems and implement protocols for use in times of
Administration:
pending disasters. Initiate practice drills using the new systems to ensure their effectiveness for mass warning.

City of Hesston

Partners:

CtyHess-1 Generators for Hesston College
Hesston College is located in Hesston and maintains as many as 500 students and 200 staff on campus. They
Issue/Background:
currently have no mechanism in place to power any of their housing or support facilities and must rely on City or
County services during emergencies. By adding emergency power to key facilities on campus they will be able to
maintain basic services and not require outside resources to support their significant population.
Plan for Implementation and Investigate available emergency power systems and obtain bids for the equipment and installation. Purchase and
install the new system(s) and implement protocols for use in times of disaster. Conduct regular testing of the
Administration:
system(s) to confirm proper functioning. Take corrective action for any noted failures or
Hesston College
Lead Agency:

Benefits
(Losses Avoided):
Completion Date:

City of Hesston
HMGP / Other grants
$ 60,000
Prevention of loss of life from weather related emergencies and other disasters and dangerous situations.

Partners:

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Reduced reliance on drought protocols, increased availability of potable and non-potable water during power
outages.
Unknown

Benefits
(Losses Avoided):
Completion Date:

FINAL

$ 50,000

Total Cost:
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City Funds / HMGP

Potential Funding Source:

CtyHess-3 Generator for Water System
The City of Hesston maintains five remote water wells that provide potable water to the City. In the event of a
Issue/Background:
significant power loss, the City loses the capability of pumping water to the city and is required to go to immediate
conservation to protect both the availability of drinking water as well as maintaining the fire protection water supply.
By adding a fixed emergency generator to at least one of the water well pumps, the capability of maintaining the
municipal water supply could be improved.
Plan for Implementation and Investigate available emergency power systems and obtain bids for the equipment and installation. Purchase and
install the new system and implement protocols for use in times of disaster. Conduct regular testing to confirm
Administration:
proper functioning. Take corrective action for any failures discovered during the drills.
City of Hesston
Lead Agency:

On hold pending financial support for the project.

Hesston College

Lead Agency:

Take corrective action for any failures demonstrated during the drills.

Unknown – other grants
$ 20,000 to upgrade current lighting capacity
Allows students to stay in current housing and decreases costs associated with sheltering following disasters such
as winter storms, tornados, etc.
Unknown

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

FINAL

Prevention of loss of life by provision of adequate warning about severe weather.

Benefits
(Losses Avoided):
Completion Date:
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$ 20,000

Total Cost:

2012

City of Hesston / HMGP

Potential Funding Source:
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CtyHess-5 Outdoor Siren Upgrade
The City of Hesston currently maintains six outdoor storm warning sirens to alert the community of impending threat
Issue/Background:
from severe weather. As the community has grown, strategically placed additional sirens are needed to warn the
public adequately.
Plan for Implementation and Study areas of storm siren placement and decide how many additional sirens are needed to provide adequate
coverage. Obtain bids for needed equipment and installation. Install the equipment and conduct regular tests of
Administration:
the systems to assure proper functioning.
City of Hesston
Lead Agency:

City of Hesston

Partners:

CtyHess-4 Lighting for Hesston College
Hesston College currently has minimal emergency lighting in place to light much of the campus. In the event of
Issue/Background:
disaster or serious power outages, several buildings are rendered not useful with no emergency lighting. Adding
emergency lighting will allow the college to better utilize the services that they have on campus and not to rely on
county /city services.
Plan for Implementation and Investigate available emergency lighting systems and obtain bids for the equipment and installation. Purchase and
install the system.
Administration:
Hesston College
Lead Agency:

Unknown. Searching for grant support. HMGP?
$ 60,000
Reduction in relocation costs for natural disasters.

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

Staff Time Only

Total Cost:
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City Funding

Potential Funding Source:

FINAL
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CtyHess-7 Participation in NFIP
The City of Hesston will continue to actively participate in the National Flood Insurance Program by: (1) adopting
Issue/Background:
and enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the public,
especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Plan for Implementation and Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Community Rating System information. Enforce current and future floodplain ordinances through review of building
Administration:
and construction permits, etc. The Hesston Planning and Zoning Office will be responsible for this project.
Hesston Planning and Zoning Department
Lead Agency:

Pending grant support.

USD Hesston

Partners:

CtyHess-6 Generator for High School
There is currently no emergency shelter in the City of Hesston. The addition of an emergency generator to the
Issue/Background:
High School will allow the facility to be used as an emergency shelter (not a community storm shelter). In the past
several natural disasters caused relocation of many members of the population and an adequate site for mass care
was needed. The High School was not suitable because of the lack of emergency power.
Plan for Implementation and Gain approval from governing bodies to make improvements to the school. Apply for grant funding support for the
project. Secure bids on project, Hire a contractor and complete the project. Regular testing of the generator will be
Administration:
done.
City of Hesston
Lead Agency:

On-going activities

Less flooded structures

Currently there are insufficient funds to move forward in the next year. Dependent on location of additional funding
support.

Losses from flooded properties will be reduced.
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Benefits
(Losses Avoided):
Completion Date:

FINAL

City Engineer is completing designs. 2012

Prevention of loss of life by increased warning time for severe weather and other hazards.
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CtyNew-2 Outdoor Siren Upgrade
This project proposes to add additional outdoor warning sirens to the existing system. The City of Newton has
Issue/Background:
experienced growth to the south and adequate coverage is no longer possible with the existing systems. This
project would also allow the existing system to be in compliance with the 2013 narrow band mandate.
Plan for Implementation and Complete design and make decisions regarding additional siren placements. Solicit bids for equipment and
installation. Complete project.
Administration:
City of Newton
Lead Agency:
City of Newton / HMGP
Potential Funding Source:
$ 280,000
Total Cost:

Benefits
(Losses Avoided):
Completion Date:

CtyNew-1 Retention / Detention Pond
This project involves construction of a detention/ retention pond just outside the city to hold and detain storm water
Issue/Background:
runoff that flows in Slate Creek and causes local street and private property flooding. This project also proposes to
clean out channels restricting flow and capacity.
Plan for Implementation and Request design proposals form engineering firms, acquire necessary right of way, or property easements. Develop
construction plans and obtain bids for construction. Complete improvements.
Administration:
City of Newton
Lead Agency:
City of Newton Capital Improvement / HMGP
Potential Funding Source:
$ 1,200.000
Total Cost:

Benefits
(Losses Avoided):
Completion Date:

Staff Time Only
Less flooded structures

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Benefits
(Losses Avoided):
Completion Date:

FINAL
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Prevention of loss of life form weather related events such as tornados. This will provide better coverage with an
early warning system.
Project is pending, but could be completed as early as 2011.

CtyNor-1 Outdoor Warning Siren Purchase
The City of North Newton is badly in need of additional outdoor warning sirens to support coverage of the city. The
Issue/Background:
system in use currently is old and outdated. Repair parts are becoming more difficult to find.
Plan for Implementation and The City of North Newton will coordinate with the City of Newton to get a quantity discount on purchases of outdoor
Administration:
warning sirens. City staff will be responsible for installation, maintenance, testing and repair of the systems once
installed.
City of North Newton
Lead Agency:
City funding / HMGP / Other grants / DHS
Potential Funding Source:
$13,000
Total Cost:

On-going activities

City Funding

Potential Funding Source:

CtyNew-3 Participation in NFIP
The City of Newton will continue to actively participate in the National Flood Insurance Program by: (1) adopting
Issue/Background:
and enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the public,
especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Plan for Implementation and Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Community Rating System information. Enforce current and future floodplain ordinances through review of building
Administration:
and construction permits, etc. The Newton Planning and Zoning Office will be responsible for this project.
Newton Planning and Zoning Department
Lead Agency:

$26,000
City services can remain in effect during times of disaster.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

Staff Time Only
Less flooded structures
On-going activities

Total Cost:

Benefits (Losses Avoided):

Completion Date:
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City Funding

Potential Funding Source:

FINAL
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CtyNor-3 Participation in NFIP
The City of North Newton will continue to actively participate in the National Flood Insurance Program by: (1)
Issue/Background:
adopting and enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the
public, especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Plan for Implementation and Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Administration:
Community Rating System information. Enforce current and future floodplain ordinances through review of building
and construction permits, etc. The North Newton Planning and Zoning Office will be responsible for this project.
North Newton Planning and Zoning Department
Lead Agency:

Project is in discussion phase at city level. If funding is available, 2011.

City Funding / HMGP / Other grants

Potential Funding Source:

CtyNor-2 Generator Purchase for North Newton City Hall
The City Hall in North Newton is the site used most often by City Officials during disasters. The building has no
Issue/Background:
emergency back-up generator.
Plan for Implementation and The City will research the requirements for electrical power for City Hall, and put out a Request for Bid. Once bids
Administration:
are reviewed, a permanently mounted back-up generator will be purchased. City staff will install the generator, be
responsible for maintenance and repair of the generator and will conduct regularly scheduled tests, including load
tests of the system.
City of North Newton
Lead Agency:

Unknown

Prevention of loss of life from tornados and severe weather

Less flooded structures

Benefits
(Losses Avoided):
Completion Date:
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Staff Time Only

Total Cost:

On-going activities

City Funding

Potential Funding Source:

FINAL
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CtySedg-2 Participation in NFIP
The City of Sedgwick will continue to actively participate in the National Flood Insurance Program by: (1) adopting
Issue/Background:
and enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the public,
especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Plan for Implementation and Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Community Rating System information. Enforce current and future floodplain ordinances through review of building
Administration:
and construction permits, etc. The Sedgwick Planning and Zoning Office will be responsible for this project.
Sedgwick Planning and Zoning Department
Lead Agency:

Benefits
(Losses Avoided):
Completion Date:

CtySedg-1 Community Storm Shelter
Tornadoes and severe weather in the City of Sedgwick pose a serious threat to persons who live in the community.
Issue/Background:
This project would propose building a new community storm shelter somewhere in the city. The purpose of a
community shelters will be a space where citizens can seek refuge, when away from their homes, that provides a
high level of protection.
Plan for Implementation and Determine FEMA Community Sheltering design requirements; consult with design officials regarding feasibility.
Acquire property within the park, complete construction and open the shelter. Training for community members
Administration:
regarding the sheltering process would also be a part of this project.
City of Sedgwick
Lead Agency:
Unknown / HMGP for support
Potential Funding Source:
$1,000,000
Total Cost:

Community assessment will be completed by 12/31/2009. Structures will be completed by 2013

Prevention of loss of life from tornados and other severe weather related emergencies

Less flooded structures

Benefits
(Losses Avoided):
Completion Date:
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Staff Time Only

Total Cost:

On-going activities

City Funding

Potential Funding Source:

FINAL
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CtyWalton-2 Participation in NFIP
The City of Walton will continue to actively participate in the National Flood Insurance Program by: (1) adopting and
Issue/Background:
enforcing zoning ordinances related to development within the floodplain, (2) promote the NFIP to the public,
especially those in floodplains, (3) coordinate with the Kansas Department of Agriculture to assure all new
requirements for participation are met, and (4) explore the requirements of the Community Rating System.
Plan for Implementation and Adopt the new DFIRMs when they are approved. Contact KDA periodically for new NFIP requirements and
Community Rating System information. Enforce current and future floodplain ordinances through review of building
Administration:
and construction permits, etc. The Walton Planning and Zoning Office will be responsible for this project.
Walton Planning and Zoning Department
Lead Agency:

Benefits
(Losses Avoided):
Completion Date:

CtyWalt-1 Community Storm Shelter
Tornadoes and severe weather in the City of Walton pose a serious threat to persons who live in the community.
Issue/Background:
This project would propose building a new community storm shelter in the new fire station. The purpose of a
community shelters will be a space where citizens can seek refuge, when away from their homes, that provides a
high level of protection.
Plan for Implementation and Determine FEMA Community Sheltering design requirements; consult with design officials regarding feasibility.
Acquire property within the park, complete construction and open the shelter. Training for community members
Administration:
regarding the sheltering process would also be a part of this project. This shelter proposes to house 60 persons.
City of Walton
Lead Agency:
Harvey County Fire District #1
Partners:
City funding / HMGP
Potential Funding Source:
$ 70,000
Total Cost:

Drainage Way Improvement

Drainage Way Flow Improvement

Culvert Replacement / Repair

Drainage Way Maintenance

Storm Water Management

Low Water Crossing Improvement

Road Way Elevation

Culvert Replacement

Culvert Replacement

Shroeder Drainage Improvement

Tree Trimming

th
NE 24 Street Drainage Way

South Webb Road Bridge Improvement

Darling -1

Emma -1

Garden-1

Lake -1

Lake -2

Lakin-1

Macon-1

Newton-1

Pleas-1

Pleas-2

Pleas – 3

Pleas -4
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Other

Culvert Replacement

Alta – 3

FINAL

Drainage Way Improvement

Drainage Way Improvement

Culvert Replacement / Resize

Drainage Way Improvement

Drainage Way Improvement

Drainage Way Improvement

Drainage Way Improvement

Drainage Way Improvement

Culvert Replacement / Resize

Drainage Way Improvement

Culvert Replacement / Resize

Drainage Way Improvement

Drainage Way Maintenance

Alta -2

Drainage Way Improvement

Action Category

Drainage Way Maintenance

Action

Alta -1

Action ID

Table 4.4 Mitigation Action Matrix-Townships

4.3.3 Actions Developed for the Townships

Priority
M

M

n/a

M

H

M

M

M

M

M

H

M

H

M

M

STAPLEE
Score
24

21

25

24

23

23

24

23

21

21

21

24

18

18

18

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Goals
Flood

Flood
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Winter Storm, Lightning, Wind Storm

Flood

Flood

Flood

Flood

Flood, Land Subsidence

Flood

Flood

Flood

Flood

Flood

Flood

Flood

Hazards Addressed

Culvert Replacement / Resize

th
NE 12 Street Drainage Way

Culvert Replacement

Culvert Replacement

Culvert Replacement

Pleas-6

Richl-1

Sedg-1

Walton-1
H

H

H

H

M

21

19

19

24

25

STAPLEE
Score

Priority

1

1

1

1

1

Flood

Flood

Flood

Flood

Flood, Soil Erosion

Hazards Addressed

FINAL

Reduction in crop losses from flash flood waters.

Benefits
(Losses Avoided):
Completion Date:
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Uncertain at this time – assessment pending

Total Cost:

Dependent upon funding

HMGP, other grants – Township has insufficient funds to complete this project

Potential Funding Source:
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Alta -1 Drainage Way Maintenance
In Alta Township, storm water runoff is being obstructed before it reaches Turkey Creek. The largest issue is with
Issue/Background:
NW Sandhill Road between NW 109th Road and NW 96th Road. The drainage ditch is filled with trees and silt from
past storm water runoff events. This build-up of silt and debris is causing the road to wash out during flash floods
and crops are being destroyed.
Plan for Implementation and Trees will be removed, silt removed and the ditch re-graded to the west at least 1300 feet.
Administration:
Alta Township
Lead Agency:

Culvert Replacement / Resize

Culvert Replacement / Resize

Culvert Replacement / Resize

Drainage Way Improvement

Action Category

White Water Creek Improvement

Action

Pleas -5

Action ID

Goals

Reduction in crop losses from flash flood waters.

Benefits
(Losses Avoided):
Completion Date:

FINAL

Reduction in crop losses from flash flood waters.

Benefits
(Losses Avoided):
Completion Date:
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Uncertain at this time – assessment pending

Total Cost:

Dependent upon funding

HMGP, other grants – Township has insufficient funds to complete this project in a timely fashion
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Several culverts in Alta Township need to be replaced with larger culverts to help control rain water runoff and
control flash flood waters.
Extend short culverts that keep water to close to roads, remove small plugged culverts and replace them with larger
ones to handle more water flow and provide means to prevent debris from plugging the culverts.
Alta Township

Potential Funding Source:

Plan for Implementation and
Administration:
Lead Agency:

Alta – 3 Culvert Replacement
Issue/Background:

Uncertain at this time – assessment pending

Total Cost:

Dependent upon funding

HMGP, other grants – Township has insufficient funds to complete this project

Potential Funding Source:

Alta -2 Drainage Way Maintenance
In Alta Township, storm water runoff is being obstructed before it reaches Turkey Creek. NW 60th between N
Issue/Background:
Sandhill Road and N Willow Lake Road. Starting at the intersection of NW 60th and N Sandhill Road it is ¾ mile to
Turkey Creek. The drainage ditch is filled with trees and debris from past storm water runoff events. This build-up
debris is causing the road to wash out during flash floods and crops are being destroyed. The road is also being
affected by flash flooding.
Plan for Implementation and Remove all trees and debris from the drainage ditch and dyke to improve storm water flow to Turkey Creek.
Administration:
Alta Township
Lead Agency:

Uncertain at this time – assessment pending
Reduction in infrastructure (road) damage from flash flood waters.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

FINAL

Reduction in crop losses and damages to residential property from flash flood waters.

Benefits
(Losses Avoided):
Completion Date:
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$6,000

Total Cost:

Dependent upon funding

HMGP, other grants

Potential Funding Source:
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Emma -1 Culvert Replacement / Repair
In Emma Township, several old culverts need to be replaced as they are damaged or worn out and do not
Issue/Background:
adequately drain the ditches during flooding rains.
Plan for Implementation and Identify culverts in need of repair or replacement. Prioritize the jobs in order of importance and ability to carry flood
waters, begin replacing the culverts with new 18 inch concrete culverts.
Administration:
Emma Township
Lead Agency:

Dependent upon funding

HMGP, other grants – Township has insufficient funds to complete this project in a timely fashion

Potential Funding Source:

Darling -1 Drainage Way Flow Improvement
In Darlington Township, storm water flows across township road washing out the roadway at 96th street west of the
Issue/Background:
county road.
Plan for Implementation and Raise the road bed and put in a 24 inch culvert. Rock the road bed once the repairs and culvert are in place.
Administration:
Darlington Township
Lead Agency:

Unknown. Dependent on location of funding beyond township funds.

Prevention of flooded residences and croplands due to flash flooding.
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Benefits
(Losses Avoided):
Completion Date:

FINAL

Project is still in pre-planning stages and is dependent on funding availability.

Reduced damages to crops, and property in Lake Township.
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Lake -1 Storm Water Management
A drainage district in Reno County, an adjacent county, has created an improved drainage channel which allows
Issue/Background:
flood waters to drain into lake Township which has no drainage district. The result is that floodwaters damage
roadways, culverts and private property.
Plan for Implementation and Prepare an engineering study to establish a better drainage system in Lake Township. Design a drainage
improvement system, construct and maintain the drainage system.
Administration:
Lake Township
Lead Agency:
Unknown at this time
Potential Funding Source:
Estimated at $300,000
Total Cost:

Benefits
(Losses Avoided):
Completion Date:

Garden – 1 Culvert Replacement / Repair
Most culverts within Garden Township are undersized for the volume of water that flows through them during times
Issue/Background:
of flooding and flash flooding. Some at too small to carry routine loads. Sediment and debris are also issues with
flooding related to culverts within the township.
Study
will be done to prioritize the culverts for replacement. The study will focus on prevention of flooding caused
Plan for Implementation and
by backup from undersized or debris-filled culverts. Once funding becomes available, the township will purchase
Administration:
the needed materials and make appropriate repairs, clean-ups
Garden Township
Lead Agency:
HMGP / Other grants
Potential Funding Source:
Less than $30,000
Total Cost:

Reduction in infrastructure damages (road damage) from flash flood waters.

Benefits
(Losses Avoided):
Completion Date:

$ 30,000
Decreases in losses to infrastructure (roads).

Potential Funding Source:

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Township Funds / HMGP

Plan for Implementation and
Administration:
Lead Agency:

FINAL
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If Township funds have to be used without supplemental grant funds, the expected completion date is 2015.

In Lakin Township, two miles of road need to be rebuilt in order to prevent erosion from flash flood waters. The
miles needing repair include: 125th Road mile 801 to mile 799, 96th and Road mile 799 to mile 797. The roads are
currently very sandy and susceptible to erosion.
In order to elevate the roadways, haul in 1 foot of clay-type dirt, followed by 3 inches of base rock, followed by 2
inches of KGE road gravel. Township workers will be able to complete project once supplies are purchased.
Lakin Township

Lakin-1 Road Way Elevation
Issue/Background:

$50,000

Total Cost:

Dependent upon funding

HMGP, other grants

Potential Funding Source:

Lake -2 Low Water Crossing Improvement
In Lake township, the intersection at 96th street South and Sandhill Road needs to be improved. There is a
Issue/Background:
continuing subsidence at that location and floodwater overtops the road which then becomes impassable during
flash floods and heavy rains.
Complete
a survey and engineering study of the intersection. Develop an engineering plan and hire a contractor to
Plan for Implementation and
raise the road bed. Monitor and maintain the roadway.
Administration:
Lake Township
Lead Agency:

Less than $30,000
Prevention of flooded residences and croplands due to flash flooding.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:
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Decreases to losses associated with infrastructure, residential property and crops.

Benefits
(Losses Avoided):
Completion Date:

FINAL

$ 150,000

Total Cost:
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Township funds / HMGP / Other grants

Potential Funding Source:

Unknown

Remove concrete structures; install new concrete or metal culvert structure, elevating the roadway sufficiently to
prevent flood waters from overtopping the road.
Newton Township

Plan for Implementation and
Administration:
Lead Agency:

Newton-1 Culvert Replacement
A culvert at SE 24th street and South Hillside needs to be replaced and the roadway elevated at that location.
Issue/Background:

Unknown. Dependent on location of funding beyond township funds.

HMGP / Other grants

Potential Funding Source:

Macon-1 Culvert Replacement /Repair
Most culverts within Macon Township are undersized for the volume of water that flows through them during times
Issue/Background:
of flooding and flash flooding. Some at too small to carry routine loads. Sediment and debris are also issues with
flooding related to culverts within the township.
Plan for Implementation and Study will be done to prioritize the culverts for replacement. The study will focus on prevention of flooding caused
by backup from undersized or debris-filled culverts. Once funding becomes available, the township will purchase
Administration:
the needed materials and make appropriate repairs, clean-ups
Macon Township
Lead Agency:

Reduced losses to infrastructure from flood, flash flood

Benefits
(Losses Avoided):
Completion Date:

Utility Failure prevention

Benefits
(Losses Avoided):
Completion Date:

FINAL

$ 4,000

Total Cost:
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Township funds (limited) / HMGP / Other grants

Potential Funding Source:

2011

Pleasant Township
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Although Pleasant Township maintains a small tree-trimming program ($2,000per year), this project proposes to
expand this project to prevent line damage to utility lines in the Township.
Within the Township boundaries, side trim all trees near power lines and remove tree limbs overhanging roadways.

Plan for Implementation and
Administration:
Lead Agency:

Pleas-2 Tree Trimming
Issue/Background:

$ 12,000

Total Cost:

2011

Township funds (limited) / HMGP / Other grants

Potential Funding Source:

Pleas-1 Shroeder Drainage Improvement
Storm water flows through and over the existing Schroeder roadway damaging the roadway surface. This can be
Issue/Background:
corrected with dirt work, concrete drops, and road elevation with culverts.
Plan for Implementation and Clean the existing ditches to a greater depth, erect a concrete drop. Set two culverts and elevate the roadway
Administration:
Pleasant Township
Lead Agency:

Unknown

Loss of existing roadway due to erosion will be prevented.
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Benefits
(Losses Avoided):
Completion Date:
Dependent on funding

FINAL

Reduced losses to infrastructure (roadways) and crops during flash floods and floods.
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Pleas -4 South Webb Road Bridge Improvement
The South Webb Road low water bridge needs to be improved to allow for proper drainage. Extremely large
Issue/Background:
amounts of water move across the road during floods and heavy rains. A WPA work project bridge that is adjacent
to the propose low water bridge cannot handle the storm flow. Due to low traffic volume in the area it has been
determined that a low water concrete crossing adjacent to the bridge will be sufficient to handle the situation.
Plan for Implementation and Remove vegetation as necessary for the new construction. Needed dirt work will be completed and a 42 foot wide
by 58 foot long by 8 inch thick concrete slab will be installed as a crossing with erosion control measures placed on
Administration:
both ends.
Pleasant Township
Lead Agency:
HMGP funds will be sought to supplement Township funding
Potential Funding Source:
$ 15,000
Total Cost:

Benefits
(Losses Avoided):
Completion Date:

Pleas – 3 NE 24th Street Drainage Way
The Township proposes to dig two drainage ditched along NE 24th street from Rock Road to Webb Road along a 1
Issue/Background:
mile stretch and replace driveway culverts.
Plan for Implementation and Remove unnecessary hedge and fencing. Dig ditches and place the material on the existing roadway to elevate
the roadway. Install needed culverts and pack the roadway. Cover with aggregate.
Administration:
Pleasant Township
Lead Agency:
Unknown
Potential Funding Source:
$ 7,800
Total Cost:

$ 5,000
Reduced losses to infrastructure (roadways) and crops during flash floods and floods.

Total Cost:

Benefits
(Losses Avoided):
Completion Date:

FINAL

Reduced losses to infrastructure (roadways) during flash floods and floods.

Benefits
(Losses Avoided):
Completion Date:
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$ 20,000

Total Cost:

Dependent on funding

HMGP funds will be sought to supplement Township funding

Potential Funding Source:
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Pleas-6 NE 12th Street Drainage Way
Storm water currently washes across NE 12th Street in Pleasant Township. This project proposes to install
Issue/Background:
drainage culverts to divert water flow under the roadway.
th
Plan for Implementation and Purchase and install four 34 inch culverts to divert storm water under NE 12 street by raising the roadway 24
inches with donated fill material in the immediate areas of the culvert installations. Follow up with road aggregate
Administration:
to stabilize the roadway.
Pleasant Township
Lead Agency:

Dependent on funding

HMGP funds will be sought to supplement Township funding

Potential Funding Source:

Pleas -5 White Water Creek Improvement
There is a build-up of debris in the White Water Creek that is causing a reduction in flow from the upstream flood
Issue/Background:
control dam.
Plan for Implementation and Remove brush and debris in White Water Creek using an excavator clam. This debris was caused by previous ice
storms that were part of a FEMA disaster area.
Administration:
Pleasant Township
Lead Agency:

Reduced losses to infrastructure (roadways) during flash floods and floods.

Benefits
(Losses Avoided):
Completion Date:

FINAL

Reduced losses to infrastructure (roadways) during flash floods and floods.

Benefits
(Losses Avoided):
Completion Date:
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$ 1,000 per culvert

Total Cost:

Dependent on funding

HMGP funds will be sought to supplement Township funding
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In Sedgwick Township, most roads are dirt and the culverts, if they exist are very small and are in need of
replacement.
Determine the number of culverts that need to be constructed / replaced. Replace existing poorly draining small
culverts with new 18 inch culverts at a rate of 3 culverts each year or as funding allows.
Sedgwick Township

Potential Funding Source:

Plan for Implementation and
Administration:
Lead Agency:

Sedg-1 Culvert Replacement
Issue/Background:

$ 1,000 per culvert

Total Cost:

Dependent on funding

HMGP funds will be sought to supplement Township funding

In Richland Township, most roads are dirt and the culverts, if they exist are very small and are in need of
replacement.
Determine the number of culverts that need to be constructed / replaced. Replace existing poorly draining small
culverts with new 18 inch culverts.
Richland Township

Potential Funding Source:

Plan for Implementation and
Administration:
Lead Agency:

Richl-1 Culvert Replacement
Issue/Background:

Benefits
(Losses Avoided):
Completion Date:

FINAL

Public Education

Public Education on Wildfire
Prevention

Fire #5-1
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Storm Shelters

Action Category

Community Storm Shelter

Action

Fire#1-1

Action ID

Table 4.5 Mitigation Action Matrix-Fire Districts

4.3.4 Actions Developed for the Fire Districts

M

H

23

25

1,2

1

Reduced losses to infrastructure (roadways) during flash floods and floods.

Total Cost:

Wildfire
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Winter Storm, Tornado,
Wind Storm

Hazards Addressed

$ 1,000 per culvert

Potential Funding Source:

Priority

Lead Agency:

Dependent on funding

HMGP funds will be sought to supplement Township funding

Plan for Implementation and
Administration:

STAPLEE
Score

Issue/Background:

In Sedgwick Township, most roads are dirt and the culverts, if they exist are very small and are in need of
replacement.
Determine the number of culverts that need to be constructed / replaced and prioritize them according to water flow
obstructions and damage that could be prevented by replacement /repair. Replace existing poorly draining small
culverts with new 18 inch culverts.
Walton Township

Walton-1 Culvert Replacement

Goals

City funding / HMGP
$ 70,000
Prevention of loss of life from tornados and other severe weather related emergencies
Community assessment will be completed by 12/31/2009. Structures will be completed by 2013

Potential Funding Source:

Total Cost:

Benefits (Losses Avoided):

Completion Date:

Prevention of loss of cropland, agricultural grazing areas, residents, and other outbuildings and structures/
Funding dependent

Benefits (Losses Avoided):

Completion Date:
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Less than $5,000

Total Cost:

FINAL

Unknown / HMGP / Forestry Grants

Potential Funding Source:
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State Forestry

Partners:

Fire #5 -1 Public Education on Wildfire Prevention
There are significant grasslands north of Burrton that have previously been affected by preventable wildfires. This
Issue/Background:
area is an area that is protected by the Burrton Consolidated Fire Department #5.
Plan for Implementation and The Burrton Consolidated Fire Department #5 board will meet with county officials, the county extension office,
State Forestry officials to develop a program for public education for wildfire prevention. The purpose of the
Administration:
program would be to educate the residents and those outside the area about how to appropriately conduct
controlled burns. This will eliminate the fire threats to residences, outbuildings, and other wildland-urban interfaces.
Fire District #5
Lead Agency:

Harvey County Fire District #1

Partners:

Fire#1-1 Community Storm Shelter
Tornadoes and severe weather in the City of Walton pose a serious threat to persons who live in the community.
Issue/Background:
This project would propose building a new community storm shelter in the new fire station. The purpose of a
community shelters will be a space where citizens can seek refuge, when away from their homes, that provides a
high level of protection.
Plan for Implementation and Determine FEMA Community Sheltering design requirements; consult with design officials regarding feasibility.
Acquire property within the park, complete construction and open the shelter. Training for community members
Administration:
regarding the sheltering process would also be a part of this project. This shelter proposes to house 60 persons.
City of Walton
Lead Agency:

Action
Water Flow Improvement
Water Flow Improvement
Water Flow Study

Action Category
Drainage Way Improvement
Drainage Way Improvement
Drainage Way Improvement
21
18
21

M
M
M

1
1
1

Hazards Addressed
Flood, Dam /Levee Failure
Flood
Flood

Levee breaks caused by back-up flood waters caused by heavy rains. Also avoided would be other flood damages
caused by back-up of flood waters.
2012 depending on funding
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FINAL
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Alta #3 – 1 Water Flow Improvement
The main drainage way has a large number of trees and significant amounts of silt that need to be removed to
Issue/Background:
improve drainage.
Plan for Implementation and Remove silt from the drainage way using a backhoe. Special attention will be paid to areas near the culverts.
Trees will also be removed from the drainage way.
Administration:

Benefits
(Losses Avoided):
Completion Date:

Alta #2-1 Water Flow Improvement
The main drainage way used to remove flood waters from the area has become crowded with large trees and
Issue/Background:
debris and this causes major flood water back-ups. This has caused levee failures in the past.
Plan for Implementation and Starting at the east end of the 3 mile drainage way, remove trees moving west toward Reno County. Trees will be
removed with an excavator. Trees and other debris would be removed or destroyed.
Administration:
Alta Township Drainage District #2
Lead Agency:
County funding / other grants if available
Potential Funding Source:
$50,000
Total Cost:

Action ID
Alta #2 – 1
Alta #3 – 1
Arkans -1

Priority

Table 4.6 Mitigation Action Matrix-Drainage Districts
STAPLE
E Score

4.3.5 Actions Developed for the Drainage Districts

Goals

Flood waters causing crop loss and damage to local irrigation systems.

Benefits
(Losses Avoided):
Completion Date:

FINAL

Generators at Critical Facilities

Generator Purchase for Schools

USD 439-1
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Emergency Preparedness
Drills

Action Category

Emergency Preparedness Drills

Action

USD 373-1

Action ID

Table 4.7 Mitigation Action Matrix-Unified School Districts

4.3.6 Actions Developed for the Unified School Districts

H

L

Priority

This project could be completed in two years if funding were available.

Flood waters causing crop loss and damage to local irrigation systems.

21

23

STAPLEE
Score

Benefits
(Losses Avoided):
Completion Date:

1

2
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Utility Failure, Extreme Heat,

All Hazards

Hazards Addressed

Arkansas – 1 Water Flow Study
Drainage in the outlying areas of the Drainage District are sometimes flooded and low water bridges are
Issue/Background:
impassable. Work needs to be done to study the reasons for the flooding.
Plan for Implementation and Complete a study of low lying areas and low water bridges to ascertain and prioritize mitigation actions to prevent
crop and property flooding.
Administration:
Little Arkansas River Drainage District
Lead Agency:
County funding / other grants if available
Potential Funding Source:
$ 3,000
Total Cost:

This project is on-going on a three year cycle.

Alta Drainage District #3
County funding / other grants if available
$ 1,000

Lead Agency:
Potential Funding Source:
Total Cost:

Goals

Emergency Preparedness
Drills
Sirens and Other Public
Warning Systems
Generators at Critical Facilities

Emergency Preparedness
Drills

Emergency Preparedness Drills

Emergency Communications System

Generator Purchase for Schools

Emergency Preparedness Drills

USD 440-2

USD 460-1

USD 460-2

USD 460-3

L

H

H

L

H

22

22

22

24

17

2

1

2

2

1

All Hazards

Tornado, Wind Storm, Winter
Storm, Lightning, Flooding,
Extreme Heat

All Hazards

All Hazards

Tornado, Wind Storm, Winter
Storm, Lightning
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Benefits
(Losses Avoided):
Completion Date:

FINAL
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Assurance that students and staff know correct procedures may prevent injuries and death if shelter-in-place or
evacuation protocols need to be implemented during hazard events.
On-going

USD 373-1 Emergency Preparedness Drills
A significant special population in Harvey County is school children. In order to assure their safety, ii is necessary
Issue/Background:
to teach them appropriate methods of self-protection during severe weather. It is also incumbent upon the schools
to test their alerting systems on a periodic basis to assure that they are functioning properly.
Plan for Implementation and USD 373 will continue to review its emergency preparedness plans each year. They will train students and staff on
the proper self-protection methods from identified hazards including procedures for shelter-in-place and evacuation.
Administration:
Fire drills, tornado drills and tests of the emergency communications systems will be held each month and
corrective actions taken for any identified problems.
Unified School District 373 (Newton)
Lead Agency:
Current funding will be used for this on-going mitigation action
Potential Funding Source:
Staff Time Only
Total Cost:

Storm Shelters

Community Storm Shelter

USD 440-1

Winter Storm

Time away from school could be avoided. This would also benefit community members using the schools as
warming/ cooling shelters during extreme heat/cold events.
Currently in planning stages

FINAL

Dependent on funding

Completion Date:
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Safety for residents during tornado and extreme weather events.

Benefits (Losses Avoided):
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USD 440-1 Community Storm Shelter
Tornadoes and severe weather in Harvey County pose a serious threat to buildings and their occupants. School
Issue/Background:
structures may be built to existing code requirements, but that does not mean the structure can withstand winds
from extreme events such as tornadoes. The purpose of a community shelter is to provide a space where citizens
can seek refuge, when away from their homes, that provides a high level of protection. Placement of shelters at
schools increases the possibility of saving school age children during school times.
Plan for Implementation and Explore the possibility of inclusion of a community storm shelter at the new swimming pool facility being
constructed. This facility is located near the baseball and softball fields utilized by Halstead High School. If this is
Administration:
not an option, then assess other structures near the location for suitability as a storm shelter. Determine storm
shelter requirements and proceed with construction as funds become available.
Unified School District 440 (Halstead)
Lead Agency:
HMGP / City Funding / Other grants
Potential Funding Source:
Unknown. Dependent on building site selected
Total Cost:

Benefits
(Losses Avoided):
Completion Date:

USD 439-1 Generator Purchase for Schools
USD 439 does not have electrical generators at either the RL Wright Elementary School or at Sedgwick High
Issue/Background:
School. When power outages occur, school must be closed. Both school sites, although not official community
storm shelters, they do on occasion provide shelter for community members. An electrical generator would
enhance the capability of the schools to serve as warming / cooling shelters.
Plan for Implementation and Determine minimal power needs at each school and prepare a request for bid. Select generators appropriate in
size and function for each school. Install generators and conduct regularly scheduled tests of each new system.
Administration:
Unified School District 439 ( Sedgwick)
Lead Agency:
Undetermined at this point / HMGP
Potential Funding Source:
$ 100,000
Total Cost:

Staff Time Only
Assurance that students and staff know correct procedures may prevent injuries and death if shelter-in-place or
evacuation protocols need to be implemented during hazard events.
2010

Total Cost:
Benefits (Losses Avoided):
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Benefits
(Losses Avoided):
Completion Date:

FINAL
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This project is dependent on grant support, but could be implemented by 2012 if support was available.

Early warning systems can prevent loss of life and reduce injuries.

USD 460-1 Emergency Communications System
The Hesston School District currently has no method of providing emergency communication to the parents of
Issue/Background:
school children in the event of an emergency. By investing in a mass communication system that could provide
important information to a large number of people in a short amount of time, it could greatly enhance the overall
disaster / emergency notification system for both the school district and the community.
Plan for Implementation and Investigate available mass communication systems and obtain bids for the equipment and installation. Purchase
and install the system. Implement protocols for appropriate use of the system and standardize notification
Administration:
procedures. Conduct regular testing to confirm proper functioning of the system. Take corrective actions for any
identified system issues
Unified School District 460 (Hesston)
Lead Agency:
HMGP / Other grants such as DHS
Potential Funding Source:
$ 30,000
Total Cost:

Completion Date:

Current funding will be used for this mitigation action

Potential Funding Source:

USD 440-2 Emergency Preparedness Drills
A significant special population in Harvey County is school children. In order to assure their safety, ii is necessary
Issue/Background:
to teach them appropriate methods of self-protection during fire. It is also incumbent upon the schools to test their
alerting systems on a periodic basis to assure that they are functioning properly.
Plan for Implementation and USD 440 will continue to review its emergency preparedness plans each year. They will train students and staff on
the proper self-protection methods from identified hazards including procedures for shelter-in-place and evacuation.
Administration:
This project proposes a full-scale fire related exercise in which students will be moved to a remote location and the
fire department will be called and respond to the “fire”. Corrective actions will be taken for any identified problems.
If successful, a full-scale exercise will be done at each building within the district.
Unified School District 440 (Halstead)
Lead Agency:
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Benefits
(Losses Avoided):
Completion Date:

FINAL
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Loss of life and prevention of injuries /illnesses would be a benefit for those who needed shelter following severe
weather.
This project is dependent on grant support, but could be implemented by 2010 if support was available.

USD 460-2 Generators for Schools
The City of Hesston currently has no emergency shelter for post-disaster relocation. In the event that an
Issue/Background:
emergency shelter is needed, the Hesston schools could be utilized if they had emergency generators to provide
electricity. By adding a total of three (3) generators to each of the schools, the City would have excellent sheltering
capabilities for the community and surrounding communities.
Plan for Implementation and
Administration:
Unified School District 460 (Hesston)
Lead Agency:
HMGP / Other grants
Potential Funding Source:
$ 90,000
Total Cost:
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Benefits
(Losses Avoided):
Completion Date:

FINAL
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Assurance that students and staff know correct procedures may prevent injuries and death if shelter-in-place or
evacuation protocols need to be implemented during hazard events.
On-going

USD 460-3 Emergency Preparedness Drills
A significant special population in Harvey County is school children. In order to assure their safety, ii is necessary
Issue/Background:
to teach them appropriate methods of self-protection during severe weather. It is also incumbent upon the schools
to test their alerting systems on a periodic basis to assure that they are functioning properly.
Plan for Implementation and USD 460 will continue to review its emergency preparedness plans each year. They will train students and staff on
the proper self-protection methods from identified hazards including procedures for shelter-in-place and evacuation.
Administration:
Fire drills, tornado drills and tests of the emergency communications systems will be held each month and
corrective actions taken for any identified problems
Unified School District 460 (Hesston)
Lead Agency:
Current funding will be used for this on-going mitigation action
Potential Funding Source:
Staff Time Only
Total Cost:

H

Utility System Upgrades

18

25

24

1

1

1

1

Utility Infrastructure Failure, Wind
Storm, Winter Storm, Tornado

Wind, Winter Storm, Tornado

Lightning

Hazards Addressed
Wind Storm, Winter Storm, Tornado

FINAL
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Loss of electric power to large portions of Harvey County due to winter storms and other natural hazards.

Benefits
(Losses Avoided):
Completion Date:
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$ 91,000

Total Cost:

Dependent on funding availability

Utility Funding / HMGP

Potential Funding Source:

REC-1 Project 15: Map 17, Sections 24 & 25
There is a need to rebuild the distribution lines to current engineering standards which would withstand and
Issue/Background:
additional ½ inch of radial ice loading. ACSR conductors will withstand heavier ice loads.
Plan for Implementation and Replace 1.75 miles of 2 phase 8A CWC with #2 ACSR. Replace 1.5 miles of 1 phase taps 8A CWC with #2 ACSR.
Administration:
Butler County Rural Electric Cooperative
Lead Agency:

REC – 4

H

Utility System Upgrades

Project 16: Map 17, Sections 7, 8,
17, and 18
Back-up Power to Harvey County
Substation

REC – 3

H

Utility System Upgrades

Elbing Substation Arrestors

REC – 2

25

H

Action Category
Utility System Upgrades

Action
Project 15: Map 17 Sections 24& 25

Action ID
REC – 1

Priority

Table 4.8. Mitigation Action Matrix-Private Non-profit Entities
STAPLEE
Score

4.3.7 Actions Developed for the Private Non-profit Entities

Goals

Dependent on funding availability

Loss of electric power to large portions of Harvey County due to lightning.
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Benefits
(Losses Avoided):
Completion Date:
Dependent on funding availability

FINAL
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Loss of electric power to large portions of Harvey County due to winter storms and other natural hazards.

REC – 3 Project 16: map 17, Sections 7,8, 17 & 18
A distribution line needs to be rebuilt to current engineering standards which would withstand an additional ½ inch
Issue/Background:
of radial ice loading.
Plan for Implementation and Replace 4 miles of 1 phase 8A CWC with # 2 ACSR.
Administration:
Butler County Rural Electric Cooperative
Lead Agency:
Utility Funding / HMGP
Potential Funding Source:
Total Cost:

Benefits
(Losses Avoided):
Completion Date:

REC – 2 Elbing Substation Arrestors
There are 69 KV arrestors in the Elbing substation. The proposal is to replace the existing arrestors with Medal
Issue/Background:
Oxide Varistor (MOV), which will provide twice the lightning protection than the old gap arrestors. A $400,000
transformer at Map #10, E 1/2 Section 28 would be protected.
Plan for Implementation and When funding becomes available, the REC will bypass the substation, replace the arrestors, and restore the
substation to normal operations. This project is low cost.
Administration:
Butler County Rural Electric Cooperative
Lead Agency:
Utility Funding / HMGP
Potential Funding Source:
$10,000
Total Cost:
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Benefits
(Losses Avoided):
Completion Date:
Dependent on funding availability

FINAL
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Loss of electric power to large portions of Harvey County due to winter storms and other natural hazards.

REC – 4 Back-up power for the Harvey County Substation
There is currently no back-up power to the Harvey County substation. This project would link transmission lines to
Issue/Background:
provide back-up power to multiple substations, utilizing steel poles and vibration resistant lines.
Plan for Implementation and As funding becomes available, obtain right of way to build transmission line. Construct the line, and install and
integrate switching equipment.
Administration:
Butler County Rural Electric Cooperative
Lead Agency:
Utility Funding / HMGP
Potential Funding Source:
$ 575,000
Total Cost:

4.4 Mitigation Actions in Support of the National Flood
Insurance Program
Harvey County and the cities of Halstead, Hesston, Newton, North Newton, and Sedgwick are
committed to continued participation and compliance with the National Flood Insurance Program
(NFIP). Specific actions that were identified in support of the National Flood Insurance Program
are summarized in Table 4.8 below:

Table 4.8 Specific Actions in Support of the NFIP
Action ID

Action

Harvey-1

Adoption of Flood Maps

Harvey- 2

Participation in NFIP

Harvey- 3

Acquisition of Flood Prone Properties

Harvey- 4

LIDAR Mapping of Harvey County

CtyHals-4

Participation in NFIP

CtyHess-7

Participation in NFIP

CtyNew-3

Participation in NFIP

CtyNor-3

Participation in NFIP

CtySedg-2

Participation in NFIP

Specifics on implementation of each of the above actions can be found in Section 4.3 in the
tables following each jurisdiction’s complete list of identified actions.

Harvey County, Kansas
Multi-Hazard Mitigation Plan
July, 2009

FINAL

Page 4.225

CHAPTER 5 PLAN MAINTENANCE PROCESS
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 fiveyear cycle.

5.1.1 Local Emergency Planning Committee
With adoption of this plan, the Harvey County Hazard Mitigation Planning Committee (HMPC)
will be tasked with plan monitoring, evaluation, and maintenance of the plan. The participating
jurisdictions and agencies, led by the Harvey County Emergency Management, agree to:
x

Meet annually to monitor and evaluate the implementation of the plan;

x

At their discretion, meet after a disaster event to evaluate the plan;

x

Act as a forum for hazard mitigation issues;

x

Disseminate hazard mitigation ideas and activities to all participants;

x

Pursue the implementation of high priority, low- or no-cost recommended actions;

x

Maintain vigilant monitoring of multi-objective, cost-share, and other funding
opportunities to help the community implement the plan’s recommended actions for
which no current funding exists;

x

Monitor and assist in implementation and update of this plan;

x

Keep the concept of mitigation in the forefront of community decision making by
identifying plan recommendations when other community goals, plans, and activities
overlap, influence, or directly affect increased community vulnerability to disasters;

x

Report on plan progress and recommended changes to the Harvey County Commission
and governing bodies of participating jurisdictions; and

x

Inform and solicit input from the public.
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The primary duty of the HMPC in relation to this plan is to see it 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 on the County website.

5.1.2 Plan Maintenance Schedule
The HMPC agrees to meet annually and after a hazard event to monitor progress and update the
mitigation strategy. The Harvey County Emergency Manager is responsible for initiating these
plan reviews. In conjunction with the other participating jurisdictions, a five-year written update
of the plan will be submitted to the Kansas Division of Emergency Management and FEMA
Region VII per Requirement §201.6(c)(4)(i) of the Disaster Mitigation Act of 2000 and adopted
by participating jurisdictions within a five-year period from the final approval of this plan unless
disaster or other circumstances (e.g., changing regulations) require a change to this schedule.

5.1.3 Plan Maintenance Process
Evaluation of progress can be achieved by monitoring changes in vulnerabilities identified in the
plan. Changes in vulnerability can be identified by noting
x

Decreased vulnerability as a result of implementing recommended actions,

x

Increased vulnerability as a result of failed or ineffective mitigation actions, and/or

x

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

Updates to this plan will
x

Consider changes in vulnerability due to action implementation,

x

Document success stories where mitigation efforts have proven effective,

x

Document areas where mitigation actions were not effective,

x

Document any new hazards that may arise or were previously overlooked,

x

Incorporate new data or studies on hazards and risks,

x

Incorporate new capabilities or changes in capabilities,

x

Incorporate growth and development-related changes to inventories, and

x

Incorporate new action recommendations or changes in action prioritization.
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Changes will be made to the plan to accommodate actions that have failed or are not considered
feasible after a review of their adherence to 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 during the monitoring and update of this plan to
determine feasibility of future implementation. Updating of the plan will be enacted through
written changes and submissions, as Harvey County Emergency Management deems appropriate
and necessary, and as approved by the Harvey County Commission and the governing boards of
the other participating jurisdictions.

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 will use existing plans and/or programs to implement hazard
mitigation actions. Based on the capability assessments of the participating jurisdictions,
communities in Harvey County will continue to plan and implement programs to reduce loss of
life and property from hazards. This plan builds upon the momentum developed through
previous related planning efforts and mitigation programs, and recommends implementing
actions, where possible, through the following means:
x

Harvey County Emergency Operations Plan

x

General or master plans of participating jurisdictions

x

Ordinances of participating jurisdictions

x

Capital improvement plans and budgets

x

Community wildfire protection plans and other wildfire planning efforts

The governing bodies of the jurisdictions adopting this plan will encourage all other relevant
planning mechanisms under their authority to consult this plan to ensure minimization of risk to
natural hazards as well as coordination of activities.
The risk assessment in this plan will provide information for the hazard analysis in the next
update of the Harvey County Emergency Operations Plan. In the future, the annual review and
update of both the multi-hazard mitigation plan and the emergency operations plan will occur at
the same time to promote the integration of the two plans.
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HMPC members involved in updating these existing planning mechanisms will be responsible
for integrating the findings and actions of the mitigation plan, as appropriate. The HMPC is also
responsible for monitoring this integration and incorporating the appropriate information into the
five-year update of the multi-hazard mitigation plan.

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 update process provides an opportunity to publicize success stories from the plan’s
implementation and seek additional public comment. Information will be posted on the County
website following the annual review of the mitigation plan. Public comments will be solicited
through this avenue. When the HMPC reconvenes for the update, it will coordinate with all
stakeholders participating in the planning process, including those who joined the HMPC after
the initial effort, to update and revise the plan. Public notice will be posted and public
participation will be invited, at a minimum, through available website postings and press releases
to local media outlets.
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Appendix Section A
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Invitee List
Authorized Representatives (Proxys)
Sign In Sheet Kickoff Meeting (#1)
Minutes of Kickoff Meeting
Sign In Sheet Goals & Objectives
Meeting (#2)
Minutes of Goals & Objectives Meeting
Sign In Sheet Action Meeting (#3)
Minutes of Action Meeting
Notification List for State, Federal, and
Emergency Management Stakeholders
Public Comment Notification (Newton
Kansan Article)
Public Questionnaire
Modified STAPLEE Worksheet
STAPLEE Results for Actions
List of Potential Mitigation Actions

1. Support a program to replace existing overhead primary electric lines to underground
2. Create additional acceptable community storm shelters for residents
3. Identify critical facilities that are vulnerable to natural and man-made hazards.
4. Identify and clearly mark evacuation routes.
5. Identify and seek additional methods of financial and technical assistance for hazard mitigation projects.
6. Develop and implement a local hazard training plan.
7. Upgrade and enhance power lines to endure ice and wind conditions and provide back-up power between substations.
8. Support an electric power upgrade program designed to protect lines including tree trimming and pole replacement.
9. Replace water lines in jeopardy of being damaged due to expansive soils.
10. Acquire a permanent back-up generator for the Rural Water District #3 water plant.
11. Acquire a series of variable speed pumps to assure the ability of Rural Water District ________ to supply water during natural and manmade disasters.
12. Acquire outdoor tornado warning sirens for the Croweburg area.
13. Acquire audio and visual emergency communication and notification systems for interior and exterior of University grounds.
14. Acquire and install emergency generators for buildings prioritized on building usage for University grounds.
15. Reduce the damage from flooding in University buildings by evaluating storm and sanitary sewers and prioritizing repairs on University
grounds.
16. Evaluate cost effective solutions to assure protection of electrical and building systems during lightning storms.
17. Evaluate existing buildings for safe areas from severe weather, and prioritize replacements and upgrades to existing facilities.
18. Acquire outdoor warning systems and other early warning devices for unincorporated areas such as _______________
19. Create a storm shelter / saferoom at the.
20. Create a storm shelter / saferoom at the
21. Create a storm shelter / saferoom at the
22. Acquire or conduct structural remediation of flood-prone properties in the _________ area.
23. Construct communication “huts” at three strategically placed locations throughout ____________ County.
24. Acquire and install a permanently mounted emergency generator for the ________________ County courthouse.
25. Study drainage issued throughout the county in flood prone areas, and make recommendations for flood control measures, flood
management procedures, and low-water crossing improvements.
26. Acquire Light Detection and Ranging (LIDAR) mapping system to assist with flood control projects.
27. Continue to participate in the National Flood Insurance Program.
28. Provide additional support to the Community Rating System to raise the rating to the next level.
29. Provide homeowner education on wildfire mitigation in wildland-urban interface.
30. Reduce hazardous fuel loads in prioritized wildfire risk areas.
31. Increase public and fire department training on wildland-urban interface fires.
32. Improve coordination, planning, and investment in long-term water supplies to meet demands of ongoing growth and development.
33. Enhance existing GIS program to improve capabilities in mitigation, preparedness, and response for all hazards.

Sample Mitigation Actions Reviewed by the Harvey County Hazard Mitigation Planning Committee for potential inclusion into the plan.

34. Assess vulnerability of critical infrastructure and lifeline utilities, including water distribution systems, to identify and prioritize projects for
multi-hazard risk reduction.
35. Assess vulnerability of critical facilities, including police/fire stations, hospitals, schools, and others, to identify and prioritize projects for multihazard risk reduction.
36. Preserve open space in the floodplain through regulatory and non-regulatory methods.
37. Develop a program or system for supporting vulnerable populations during emergency events.
38. Develop a plan for supporting medically fragile and special needs students at each school site during emergency events.
39. Implement natural hazards review criteria for new development to improve long-term loss prevention.
40. Establish a livestock disposal plan and compost team to address livestock fatality during extreme heat events.
41. Update flood damage prevention ordinance to include new FEMA digital flood insurance rate maps.
42. Ensure the maintenance and enhancement of established disaster evacuation routes.
43. Improve lighting and traffic controls at critical intersections and roadways to improve safety during fog events.
44. Develop an awareness plan to educate people about the dangers of naturally-occurring diseases, such as influenza and vaccine-preventable
diseases.
45. Continue and enhance housing rehabilitation program.
46. Provide educational materials about natural hazards and risks in ________ County to customers in utility bills.
47. Conduct regular emergency preparedness drills for school children at all levels, including tornado drills, and fire evacuation drills.

Appendix Section B
x Wildfire Assessment
x Wellington Aquifer Map related to
Land Subsidence

Wellington Aquifer -- Land Subsidence Risk
Subsurface Void Space and Sinkhole/Subsidence
Area Inventory for the State of Kansas, November
2006. Kansas Department of Health and Environment

