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CHANGES/REVISIONS TO INTRODUCTION:

The content of this section changed minimally since the prior plan update. Information on
Community Lifelines was added. The format of the plan changed as maps and tables were
added to provide information, rather than narrative.

INTRODUCTION

McPherson County is located in North Central South Dakota. McPherson County has
determined that it is vulnerable to natural hazards that have the possibility of causing threats to
the health, welfare, and security of its citizens. The cost of response and recovery from potential
disasters in terms of potential loss of life, property or infrastructure can be reduced when
planning efforts focus on mitigating the impacts of a natural hazard before an event occurs.

Mitigation planning is a process which identifies the county’s vulnerabilities to natural hazards,
identifies areas of potential risk, and then creates a plan for mitigating those risks, in effort to
reduce the likelihood of loss of life and loss of property caused by natural hazards. With
increased attention to mitigating natural hazards, communities can reduce threats to existing
developments and prevent creating new risks by limiting and/or regulating future development.
Many mitigation actions can be implemented at minimal cost.

This is not an emergency response or emergency management plan. Certainly, the plan can be
used to identify weaknesses and/or refocus emergency response planning. Enhanced
emergency response planning is an important mitigation strategy. However, the focus of this
plan is to support better decision making directed toward avoidance of future risks and the
implementation of activities or projects that will eliminate or reduce the risks caused by natural
hazards.

PURPOSE OF THE NATURAL HAZARD MITIGATION PLAN

In October 2000, the Disaster Mitigation Act (DMA2K) was signed to amend the 1988 Robert T.
Stafford Disaster Relief and Emergency Assistance Act. Section 322 of the Disaster Mitigation
Act requires that local governments, as a condition of receiving federal disaster mitigation funds,
have a local disaster mitigation plan in place. The plan must:

1. Identify hazards and their associated risks and vulnerabilities.

2. Develop and prioritize mitigation activities; and

3. Encourage cooperation and communication between all levels of government and
the public.

The purpose of this plan is to meet the hazard mitigation planning needs for McPherson County
and participating entities. Consistent with the Federal Emergency Management Agency’s
guidelines, this plan will review all possible activities related to natural hazards to reach efficient
solutions, link hazard management policies to specific activities, educate and facilitate
communication with the public, build public and political support for mitigation activities, and
develop implementation and planning requirements for future hazard mitigation projects.

PURPOSE



The purpose of the local natural hazard mitigation plan is to fulfill federal, state, and local hazard
mitigation planning responsibilities; to promote pre and post disaster mitigation measures;
implement short/long range strategies that minimize suffering, loss of life, and damage to
property and infrastructure resulting from hazardous or potentially hazardous conditions to
which citizens and institutions within the county are exposed; and to eliminate or minimize
conditions which would have an undesirable impact on the citizens, economy, environment, and
the well-being of the county. This plan will aid city, township, and county agencies and officials
in enhancing public awareness to the threat that hazards have on its citizens, property, and
infrastructure; and what can be done to help prevent or reduce the vulnerability to risks of each
McPherson County jurisdiction.

PLAN USE

First, the plan should be used to help local elected and appointed officials plan, design and
implement programs and projects that will help reduce their community’s vulnerability to natural
hazards. Second, the plan should be used to facilitate inter-jurisdictional coordination and
collaboration related to natural hazard mitigation planning and implementation. Third, the plan
should be used to develop or provide guidance for local emergency response planning. Finally,
when adopted, the plan will bring communities in compliance with the Disaster Mitigation Act of
2000.

SCOPE
1.  Provide opportunities for public input and encourage participation and involvement
regarding the mitigation plan.

2. Identify hazards and vulnerabilities within the county and local jurisdictions.

3.  Combine risk assessments with public and emergency management ideas.

4.  Develop goals based on the identified hazards and risks.

5. Review existing mitigation measures for gaps and establish projects to sufficiently fulfill the
goals.

6.  Prioritize and evaluate each strategy/objective.

7. Review other plans for cohesion and incorporation with the Natural Hazard Mitigation Plan.

8.  Establish guidelines for updating and monitoring the plan.

9. Present the plan to McPherson County and the participating communities within the county

for adoption.

LOCAL GOALS
These ideas form the basis for the development of the Plan and are shown from highest priority,
at the top of the list, to those of lesser importance nearer the bottom.

Protection of life before, during, and after the occurrence of a disaster;

Protection of emergency response capabilities (critical infrastructure);

Establish and maintain communication and warning systems;

Protection of critical facilities;

Government continuity;

Protection of developed property, homes and businesses, industry, education
opportunities and the cultural fabric of a community, by combining hazard loss reduction
with the community's environmental, social, and economic needs; and

e Protection of natural resources and the environment, when considering mitigation
measures.

LONG-TERM GOALS



¢ Eliminate or reduce the long-term risk to human life and property from identified natural
and man-made hazards;

¢ Aid both the private and public sectors in understanding the risks they may be exposed

to and finding mitigation strategies to reduce those risks;

Avoid risk of exposure to identified hazards;

Minimize the impacts of those risks when they cannot be avoided,;

Mitigate the impacts of damage as a result or identified hazards;

Accomplish mitigation strategies in such a way that negative environmental impacts are

minimized,;

Provide a basis for funding of projects outlined as hazard mitigation strategies; and

e Establish a regional platform to enable the community to take advantage of shared
goals, resources, and the availability of outside resources.

WHAT IS HAZARD MITIGATION?

Hazard mitigation is defined as any cost-effective action(s) that has the effect of reducing,
limiting, or preventing vulnerability of people, property, and the environment to potentially
damaging, harmful, or costly hazards. Hazard mitigation measures, which can be used to
eliminate or minimize the risk to life and property, fall into three categories: First are those that
keep the hazard away from people, property, and structures; second are those that keep
people, property, and structures away from the hazard; and third are those that do not address
the hazard at all but rather reduce the impact of the hazard on the victims, such as insurance.
This mitigation plan has strategies that fall into all three categories.

Hazard mitigation measures must be practical and cost effective, as well as environmentally and
politically acceptable. Actions taken to limit the vulnerability of society to hazards must not in
themselves be more costly than the value of anticipated damages.

Mitigation actions should be incorporated into the planning activities associated with capital
improvements with consideration given to areas with the greatest vulnerability to natural
hazards. Capital investments, whether for homes, roads, public utilities, pipelines, power plants,
or public works, determine to a large extent the nature and degree of hazard vulnerability of a
community. Once a capital facility is in place, very few opportunities will present themselves
over the useful life of the facility to correct any errors in location or construction with respect to
hazard vulnerability. It is for these reasons, that zoning and ordinances (which manage
development in high vulnerability areas) along with building codes (which ensure that new
buildings are built to withstand the damaging forces of hazards) are often the most useful
mitigation approaches local governments can implement.

In the past, mitigation measures have been the most neglected programs within emergency
management. Since the priority to implement mitigation activities is generally low in comparison
to the perceived threat, some important mitigation measures take time to implement. Mitigation
success can be achieved, however, if accurate information is portrayed through complete
hazard identification and impact studies, followed by effective mitigation management. Hazard
mitigation is useful for eliminating long-term risk to people, property, and infrastructure in South
Dakota.

This plan evaluates the impacts, risks and vulnerabilities of natural hazards within the
jurisdictional areas of the entire county. The plan supports, provides assistance, identifies and
describes mitigation projects for each of the local jurisdictions who participated in the process of
drafting the plan update. The suggested actions and plan implementation for local governments



could reduce the impact of future natural hazard occurrences. Lessening the impact of natural
hazards can prevent such occurrences from becoming disastrous but will only be accomplished
through coordinated partnership with emergency managers, political entities, public works
officials, community planners and other dedicated individuals working to implement this
program.

COMMUNITY LIFELINES

Mention has been given to Community Lifelines throughout the plan. These community lifelines
are the focus of FEMA'’s response to natural hazards. The creation of Community Lifelines
allowed FEMA to prioritize and deliver a concentrated response in mitigating effects in the event
of a natural hazard. These community lifelines are:

e Safety and Security: law enforcement/security, fire service, search and rescue,
government services, community safety

o Food, Water, and Shelter: food, water, shelter, agriculture

¢ Health and Medical: medical care, public health, patient movement, medical supply
chain, fatality management

e Energy (Power and Fuel): power grid, fuel

e Communications: infrastructures, responder communications, alerts, warnings, and
messages, finance, 911 and dispatch

e Transportation: highway/roadway/motor vehicle, mass transit, railway, aviation,
maritime

e Hazardous Materials: facilities, HAZMAT, pollutants, contaminants

These are recognized by FEMA as the basic services communities need to enable all other
aspects of society to function. This prioritization of resources focuses FEMA'’s efforts. Each
function is further broken into subcategories dedicated to prioritizing resources before and after
a natural hazard event. These community lifelines are essential to mitigating and addressing
natural hazard events and help focus response. By ensuring stability of community lifelines
through mitigation before a disaster, it allows the process of responding to a disaster to become
more efficient.
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GEOGRAPHIC BACKGROUND

The geographic area of McPherson County is 1,137 square miles of land and 15 square miles of
water. In March of 1884, Leola was made the county seat. Leola is situated at the intersections
of SD Highway 10 and SD Highway 45.

The main industry in the county is agriculture. Most businesses within the county are
agriculture-related or goods-related; necessary for serving the day-to-day needs of the rural
population base.

The central and western parts of McPherson County are on the Missouri Coteau. The contour of
the land is undulating to hilly. Many potholes or closed depressions exist in the central and
western parts of the county, and the drainage pattern is poorly defined. Spring Creek is the main
drainageway. It flows westward to the Oahe Reservoir. The eastern part of the county is on the
Drift Prairie part of the James River Lowland. Relief is dominantly level to undulating. The
drainage pattern is well defined. The two principal drainage ways are Foote Creek and Snake
Creek. They flow southeast to the James River. Land elevations range from 1,400 feet above
sea level in the southeastern part of the county to about 2,100 feet in the north-central part of
the county.

POPULATION DEMOGRAPHICS

Two or More Races 3%
T T T T Hispanic or Latino 2%
Statistic Location -
Median Income $58,529
Total area (sq miles) 1,137 From 2020 Decennial Census and 2022
2020 Population 2,411 American Community Survey 5-Year
<20 21% Estimates
20-29 11%
30 - 49 16%
> 65 31% Town Population
Population Density 2.12 Eureka 813
Households 872 Leola* 434
Avg Household Size 3.2 Long Lake 27
Percent with children 20% Wetonka 16
under 18 Hillsview 2
Race. Rural Population 1,119
White _ 94% Total 2,411
Native American 1% * County Seat
Black 0%

from 2020 Decennial Census

In addition to these communities, McPherson County also has four townships located in the
northeast part of the county and two areas of unorganized territory called West McPherson and
Central McPherson, as well as four Hutterite Colonies: Grassland Colony, Long Lake Colony,



Spring Creek Colony and Boulder Colony. The Hutterites are a communal people, living on
hundreds of scattered colonies throughout the prairies of northwestern North America.

The colonies tend to have relatively large populations in comparison to some of the organized
municipalities such as Wetonka, Long Lake, and Hillsview, ranging anywhere from 60 to 150
people in one colony. Typically, the colonies limit their populations and break off and create new
colonies when the cap is met because the colonies are only designed to sustain a limited
number of people. The exact population of the colonies is unknown.

ECONOMIC PROFILE
Agriculture is the principal enterprise in McPherson County. Corn, soybeans, wheat and hay are
the main crops while cattle, hogs and poultry make up the livestock raised in the county.

In 1975 there were 670 farms in McPherson County with the average size farm being 1,090
acres according to the United States Department of Agriculture. The trend is toward fewer and
larger farms. In 2022 the USDA Census of Agriculture, the estimated number of farms in
McPherson County was approximately 330 with an average acreage of 1,977 per farm.
Although there is a decline in the number of small farms along with a continuous trend in
declining population, McPherson County’s agriculture industry is surviving.

GOVERNANCE

McPherson County is governed by a five-member board of commissioners. The sheriff and
three deputies provide law enforcement for the entire county. The sheriff also acts as the
Emergency Manager for McPherson County. The City of Leola has an aldermanic government
made up of seven members. The City of Eureka has an aldermanic government with a six-
member board. Both Eureka and Leola contract with the sheriff’s office for law enforcement
within the city. Hillsview, Long Lake, and Wetonka all have a three-member board of trustees
that serves as the governing body. They do not have their own law enforcement officials but are
covered by the county sheriff’s office.

The colonies have their own form of governance within. For the most part they live peacefully
and tend to be self-sustaining and self-sufficient in most aspects of life. However, they do rely
on public resources for law enforcement, medical and ambulatory services, and fire protection
when necessary. McPherson County is required to provide those services to all areas that lie
within the boundaries of the county. The colonies have adapted equipment as a means for
hauling water to assist in fighting grassfires. FEM Electric provides power to all four of the
colonies.

Due to the extremely rural nature of the county, it is important to note that many of the residents
who serve in the public capacity are constantly stepping in and filling many other roles. For
example, the county sheriff not only works as law enforcement but also volunteers for the local
fire department as firefighter/emergency response personnel and serves in other capacities
such as participating in the mitigation planning efforts of the county and volunteering for other
local planning groups. While this is just one example, the general attitude of the people in
McPherson County is to step in and help out whenever and wherever necessary. Despite the
challenging expectations for those serving in many different capacities - taking on duties that in
other places would be considered several different full-time positions, McPherson County
residents are committed to helping their neighbors and take much pride in doing what they can
with limited resources. In McPherson County, being self-sufficient and resourceful is the way of
life.



CLIMATE

McPherson County is located in North-Central South Dakota, a place known to have some of
the largest temperature variances in the world, from 35 degrees below zero Fahrenheit in the
winter to 109 degrees Fahrenheit above zero in the summer. The annual precipitation average
is 19 inches, of this approximately 80 percent falls between April and September.
Thunderstorms occur approximately 36 days per year. The average seasonal snowfall is 35
inches. The prevailing wind is from the northwest with an average speed of 13 miles per hour.
However, the county has experienced strong winds with speeds near 100mph. Wind speed
tends to be the highest in the spring.

Sometimes the county experiences high precipitation and rapid snow melt which causes
localized flooding of roads, culverts, and bridges. Eureka and Leola also experience lowland
flooding within their communities during times of high-water table, excessive precipitation, and
rapid snow melt.

TRANSPORTATION

SD Highway 10 is the main East/West route through the county and SD Highway 45 is the main
North/South route through the county. In addition to Hwy 10 and 45, the county recognizes SD
Hwy 47, SD Hwy 247, and SD Hwy 239 as major routes through the county. Other than the
State and County road systems, no other transportation systems exist.

The Eureka City Airport has a single paved runway used by light private/general aviation and
crop spraying aircraft. The airport does not have any navigation aid, communications or flight
service capabilities.

The county has the Northern Border Pipeline main facility near Wetonka, and the pipeline
traverses southeast to northwest through the county. No towns are serviced by the natural gas
pipeline within McPherson County. The Dakota Access Pipeline, a crude oil pipeline also cuts
across the very southwest corner of the county. No towns are serviced by this pipeline within
McPherson County.
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CHANGES/REVISIONS TO PREREQUISITES:
One additional municipality (Long Lake) has expressed interest in adopting the plan for the 2025
update.

ADOPTION BY LOCAL GOVERNING BODY

The local governing body that oversees the update of the McPherson County Natural Hazard
Mitigation Plan (“Plan” or “Mitigation Plan”) is the McPherson County Commission. The
Commission has tasked the McPherson County Emergency Management Office with the
responsibility of ensuring that the Plan is compliant with Federal Emergency Management
Agency (FEMA) Guidelines and corresponding regulations.

MULTI-JURISDICTIONAL PLAN PARTICIPATION

Requirement 201.6(c)(5) For multi-jurisdictional plans, has the governing body of each
jurisdiction officially adopted the plan to be eligible for certain FEMA assistance?
Element F1-a. Does the plan include documentation of adoption?
Element F2-a. Did each participant adopt the plan and provide documentation of that
adoption?

This plan is a multi-jurisdictional plan which serves the entire geographical area located within
the boundaries of McPherson County, South Dakota. McPherson County has five incorporated
municipalities. Three of the municipalities located within McPherson County elected to
participate in the planning process and the update of the existing McPherson County Natural
Hazard Mitigation Plan. It is understood that any municipality that didn’t adopt the plan is
covered by the County’s adoption of the plan. The participating local jurisdictions include the
following municipalities:

New Participants Continuing Participants Not Participating
Long Lake Eureka Hillsview
Leola Wetonka

McPherson County

The non-participants include Hillsview and Wetonka. Both of these communities are extremely
small and have populations under 15 people.

The McPherson County Commission and each of the listed participating municipalities will pass
resolutions to adopt the updated Plan. The Resolutions of Adoption are included as supporting
documentation for the Plan. The dates of adoption by resolution for each of the jurisdictions are
summarized in Table 2.2.
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Jurisdiction Date of Adoption
McPherson County
Eureka
Leola
Long Lake

All of the participating jurisdictions were involved in the plan update. Representatives from
Eureka, Leola and Long Lake along with the County attended the planning meetings and
provided valuable perspective on the changes required for the plan. All representatives took part
in the risk assessment by reviewing the risk assessment worksheets, which are included in
Appendix E and by profiling the risks. They also provided additional details on the process for
development at the local level regarding building permits, regulations, and oversight which is
documented in further detail in Chapter IV of the plan.

Representatives also took information from the planning meetings back to their respective

councils and presented the progress of the plan update on a monthly basis. The Resolutions are
included as Appendix B of this plan.

12



CHANGES/REVISIONS TO PLANNING PROCESS:

The Planning Team conducted a Mitigation Survey of county residents to receive feedback on
hazards affecting residents.

Additional information was added for county commissioners and city council members who
participated and provided feedback during the planning process.

DOCUMENTATION OF THE PLANNING PROCESS

Requirement 201.6(b) An open and public involvement process is essential to the development
of an effective plan.
Requirement 201.6(b)(1) An opportunity for the public to comment on the plan during the
drafting stage and prior to plan approval.
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.
Al-a. Does the plan document how the plan was prepared, including the schedule or
time frame and activities that made up the plan’s development, as well as who was
involved?
A2-a. Does the plan identify stakeholders involved or given an opportunity to be involved
in the planning process and how each stakeholder was presented with this opportunity?

McPherson County made an effort to reach a wide variety of stakeholders and individuals in the
area, including vulnerable populations and underserved communities. Information about
planning meetings was published in the local newspapers; included in public agendas, which
are required to be posted 24 hours before a meeting; posted on social media; and sent out via
email. Other methods used to inform and invite the public to meetings included direct outreach.

Specific entities that received notice of the meetings include: municipal and county entities, all
fire and law enforcement departments in McPherson County, representatives from the local
hospital and nursing home, rural water providers, rural electric cooperatives, school
administrators, business leaders and others. The hospital and nursing home representatives
were specifically because they work with vulnerable elderly populations.

At each planning meeting, attendees completed the risk assessment worksheets; discussed
technical documents each jurisdiction had available; submitted information on crucial
facilities/infrastructure; and developed mitigation actions among other information. Public
representatives at the meetings then brought the information back to their respective
councils/commissions and presented the progress of the plan, at which the public also had an
opportunity to participate and comment on the plan.

Date Location Meeting Type Advertisement Stakeholders Represented

11/7/2023 McPherson McPherson Agenda McPherson County, Private
County County Business, Members from the
Courthouse Public

13



Commission

Meeting
9/16/2024 McPherson Planning MeetingNewspaper, Email McPherson County, Eureka,
County Leola, Long Lake,
Courthouse Healthcare
10/7/2024 Leola City Hall City Council Agenda City of Leola, Private
Meeting Business, Members from the
Public
10/7/2024 Meeting room Town Council ~ Agenda Town of Long Lake
in Long Lake Meeting
Bar
10/16/2024 Eureka City City Council Agenda Town of Eureka, Private
Hall Meeting Business, Library Board and

Members of the Public
10/21/2024 McPherson Planning MeetingNewspaper, Email McPherson County, Eureka,

County Leola, Long Lake,

Courthouse Healthcare
11/4/2024 Meeting room Town Council  Agenda Town of Long Lake

in Long Lake Meeting

Bar

Agendas are required to be posted 24 hours before the meeting at the principal office of
the jurisdiction and on the jurisdiction’s website. The agenda must be visible, readable
and accessible.

Agendas, Minutes and Sign In Sheets from the above meetings are included in Appendix A.

Al-b. Does the plan list the jurisdiction(s) participating in the plan that seek approval and
describe how they participated in the planning process?

Table 3.2 was derived to help define “participation” for the local jurisdictions who intend on
adopting the plan. Out of nine categories, each jurisdiction must have at least six of the
participation requirements fulfilled.

Nature of Participation McPherson Eureka Leola Long Lake
County

Attended Meetings or work sessions (a minimum of 1

meeting will be considered satisfactory). X X X X
Submitted inventory and summary of reports and plans

relevant to hazard mitigation. X X X X
Submitted Risk Assessment

Worksheet. X X X X
Submitted description of what is at risk (including local

critical facilities and infrastructure at risk from specific X X X X
hazards)

Submitted a description or map of local land-use

patterns (current and proposed/expected). X X X X
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Developed mitigation actions with an

analysis/explanation of why those actions were X X X
selected.
Prioritized actions emphasizing relative cost-

) X X X
effectiveness.
Reviewed and commented on draft Plan.

X X X

Hosted opportunities for public involvement (allowed
time for public comment at a city council/county X X X

commission meetings after giving a status report on
the progress of the Plan update)

The McPherson County Emergency Manager and staff from Northeast Council of Governments
led the development of the plan update. The core planning team members are listed in Table
3.3

Table 3.3: Plan Representatives for Local Jurisdictions

Jurisdiction Name Title
Eureka Nicole Frerk Finance Officer
Wendy Brockel Mayor
Glen Olene Eureka
Leola Sondra Waltman Finance Officer
Long Lake Donna Hoffman Finance Officer
McPherson County Dave Ackerman SherifffEmergency Manager
Brooke Mehlhaff Director of Equalization
Lindley Howard Auditor
Hunter Heinrich Assessor

At stakeholder planning meetings/work sessions, the local jurisdictions were represented by city
council members, finance officers and/or public works employees. The city councils and county
commissions discussed the progress of the plan at their council meetings.

The representatives from the municipalities were asked to share the progress of the plan at their
monthly council/commission meetings and to ensure that those attending the meetings were
aware that they are invited to make comments on and participate in the process of updating the
new plan. Comments provided by local residents at the city council meetings were collected and
incorporated into the plan.

Element A3-a. Does the plan document how the public was given the opportunity to be
involved in the planning process and how their feedback was included in the plan?

PUBLIC INVOLVEMENT

Public meetings were held on two different dates at the McPherson County Courthouse
throughout the planning process to inform the public about the required Mitigation Plan update.
The Planning Meetings were open to the public and were advertised in newspapers, email and
by direct outreach. County Commission Meetings and City Council meetings were another
location where members of the public could participate in the planning process. State law
requires Cities and Counties to publish meeting agendas at least 24 hours in advance of the
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meeting. Natural Hazard Mitigation Plan was included on the agendas so the public would be
notified.

See Table 3.1 McPherson County Meeting Dates for a list of all meetings open for public
involvement.

SURVEY

In addition to the planning meetings, county commission and council meetings, the planning
team decided to conduct a survey requesting feedback. The surveys asked about people’s
experiences with natural hazards, how they have been impacted, ideas for projects/actions that
could reduce impacts from hazards. It also asked about storm shelters, surviving without power
during a winter storm and who they trust to provide information on hazards.

The Eureka Chamber and Development and the City of Leola posted the survey link to their
Facebook pages. To make the survey process equitable, paper copies of the survey were also
made available in all towns for those who don’t have access to the internet or preferred a paper
copy. Paper copies were made available at planning meetings, they were also available at the
City Offices in Leola and Long Lake along with the Eureka Community Development Company
office. NECOG also met with the Eureka Senior Citizens (an identified vulnerable population) to
talk about mitigation process and ask them to complete the survey. The two newspapers in the
County also included information and a link to the survey in the newspaper and their Facebook
page. There were 84 surveys completed, which is 3% of the population in McPherson County.
Results of the survey are included as Appendix D.

The City of Eureka sent a text message alert to 223 people who have signed up for alerts,
asking them to complete the survey.

The City of Leola included information on the survey with their monthly water bill and also met
with the Leola Senior Citizens, who have been identified as a vulnerable population, to talk
about mitigation process and ask them to complete the survey.

NEIGHBORING JURISDICTION PARTICIPATION
Requirement 201.6(b)(2) Element A2. 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.

A2-a. Does the plan identify stakeholders involved or given an opportunity to be involved
in the planning process and how each stakeholder was presented with this opportunity?

At the beginning of the planning process, an email was sent to all neighboring emergency
managers in the counties of: Brown, Edmunds, and Campbell Counties, South Dakota and
Mclintosh and Dickey Counties in North Dakota giving them opportunity to participate in
McPherson County’s planning process and provide input on the plan’s content. After the plan
was drafted, it was emailed to all of the participants and to the emergency managers in the
neighboring counties. Everyone who received an email copy of the plan draft was allowed 30
days to comment on the draft.

TECHNICAL REVIEW OF EXISTING DOCUMENTS
201.6(b)(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and
technical information.
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Element A4-a. Does the plan document what existing plans, studies, reports and
technical information were reviewed for the development of the plan, as well as how they
were incorporated into the document?

The review and incorporation of existing plans, studies, reports and technical information was
completed by the local jurisdictions with assistance from NECOG. Each of the communities
were asked to provide a list of existing documents that they have available. Many of the smaller
communities do not have measures in place for planning activities, nor do they have staff
employed to handle planning measures.

The 2020 Plan was used as a resource for the new plan because most of the natural hazard
profile research had already been completed when it was drafted. A summary of the technical
review and incorporation of existing plans is included below.

REVIEW OF THE 2020 PLAN

Plan participants reviewed and analyzed the risk assessment and mitigation strategy sections of
the plan and new information was included wherever necessary. Much of the information from
the 2020 plan was still relevant. The plan author also used the 2022 Local Mitigation Planning
Policy Guide, the 2023 Local Mitigation Planning Handbook as well as the 2020 Gap Reports
provided by FEMA.

Each of the jurisdictions and all stakeholders at the planning meetings/work sessions were

provided information on previous risks, critical infrastructure, mitigation strategies and were
asked to review the information and provide any updated information available.
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Existing Technical Documents Plan Incorporation
Comprehensive Plan Development Trends; Intro-Profile
Local Emergency Operations Plan Assessing Vulnerability

Bridge Plan NA

City and County Zoning Ordinances Development Trends

Flood Damage Prevention Ordinance NFIP Sections

Building Code Development Trends
Drainage Ordinance NA

South Dakota State Hazard Mitigation Plan (2024) Risk Assessment; Hazard Identification
South Dakota Hazard Identification and Risk Assessment (2022) Risk Assessment; Hazard Identification
South Dakota Drought Mitigation Plan (2015) Risk Assessment; Hazard Identification
NOAA Storm Events Database Risk Assessment; Hazard Identification
National Inventory of Dams Risk Assessment; Hazard Identification
U.S. Drought Monitor Risk Assessment; Hazard ldentification
Existing Land Use maps Incorporated in Zoning Ordinance
McPherson County Hazmat Plan NA

Flood Insurance Rate Map (Eureka) Risk Assessment, Hazard Identification, Mitigation Strategy

Per South Dakota Codified Law, when any local unit of government in South Dakota has not adopted a building code ordinance, the
design standard shall be based on the 2021 edition of the International Building Code as published by the International Code
Council, Incorporated.

The use of existing policies and technical documents tends to be less involved than what might be seen in larger cities or

communities. For instance, while State Law requires that a comprehensive plan be adopted prior to incorporating zoning ordinances,
it is common for communities to have outdated comprehensive plans, some dating back to the late 1970’s.
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CHANGES/REVISIONS TO RISK ASSESSMENT:

The section was streamlined to list each hazard and the following sub-sections were included
under each hazard — hazard description, hazard history, future probability amidst a changing
climate and a vulnerability assessment for each hazard.

Presidential disaster declarations were added.

Information on Vulnerable Populations, including social vulnerability was added.

IDENTIFYING HAZARDS

Requirement 201.6(c)(2)(i). The risk assessment shall include a description of the type,
location and extent of all natural hazards that can affect the jurisdiction. The plan shall include
information on previous occurrences of hazard events and on the probability of future hazard
events.
Element B1-a. Does the plan describe all natural hazards that can affect the
jurisdiction(s) in the planning area, and does it provide the rationale if omitting any
natural hazards that are commonly recognized to affect the jurisdiction(s) in the planning
area?
Element B1-b. Does the plan include information on the location of each identified
hazard?
Element B1-c. Does the plan describe the extent for each identified hazard?
Element B1-d. Does the plan include the history of previous hazard events for each
identified hazard?
Element B1-e. Does the plan include the probability of future events for each identified
hazard? Does the plan describe the effects of future conditions, including climate change
on the type, location and range of anticipated intensities of identified hazards?

IDENTIFYING HAZARDS

A comprehensive list of hazards was evaluated and placed into three separate categories
depending on the likelihood of the disaster occurring in McPherson County. Hazards that occur
at least once a year or more were placed in the High Probability column; hazards that may have
occurred in the past or could occur in the future but do not occur on a yearly basis were placed
in the low probability column; and hazards or disasters that have never occurred in the area
before and are unlikely to occur in McPherson County any time in the future were placed in the
Unlikely to Occur column.

Due to the topographical features of the area and the nature of the natural hazards that affect
the geographical area covered by this plan, most areas of McPherson County have similar
likelihood of being affected by the natural hazards identified, unless otherwise noted. Only the
natural hazards from the High Probability and Low Probability Columns will be further evaluated
throughout this plan. Manmade hazards and hazards in the Unlikely to Occur column will not be
further evaluated in the plan.

Hazards were identified for this plan in several ways, including: observing development
patterns, receiving input from jurisdictions, holding public meetings, public survey, historical
occurrences, evaluating previous disaster declarations and consulting the 2024 State Hazard
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Mitigation Plan and South Dakota Hazard Identification and Risk Assessment 2022, NOAA
Storm Events Database, National Inventory of Dams, U.S. Drought Monitor, and direct outreach
to the State Fire Marshal’s Office.

Plan participants considered the following hazards but decided not to include them in this
analysis because they are unlikely to occur in the area and if they do occur, they rarely cause
damage: Earthquakes, Ice Jams, Landslides, Subsidence. They did note that a 3.2 magnitude
earthquake was reported in December 2020 just south of McPherson County. On the rare
occasion that earthquakes do occur in South Dakota, they rarely cause damage. Other hazards
that have never occurred in South Dakota and were not part of this analysis are: avalanches,
coastal erosion, coastal storms, hurricanes, tsunamis, and volcanoes.

According to the public survey conducted, 56% of the people responding to the survey said they
have been affected by a natural disaster in the last 5 years. Of those impacted, 50% said they
had been impacted by Severe Winter Weather; followed by Severe Summer Storms (35%),
Strong Winds (33%); Drought (22%); Extreme Temperatures (14%) and Flooding (6%). Less
than 5% of the respondents have been negatively impacted by Tornados, Wildfires or Other
Natural Disasters. Over 52% said that the natural hazard caused damage to personal property.
Twenty-four percent (24%) had to take an alternate route to work, school, etc. and 7% were
displaced from their primary residence for more than 3 days due to a natural disaster.

When asked which natural hazards were most likely to occur in their area, respondents ranked
the hazards as follows: Strong Winds, Severe Winter Weather, Severe Summer Storms,
Drought, Extreme Temperatures, Tornados, Flood and Wildfires.

When asked about mitigation strategies that could reduce impacts from natural hazards, many
respondents talked about the need for early warning systems (sirens), snow plowing, notification
and alert systems, maintaining electric service, and storm shelters.

Thirty one percent (31%) of respondents did not know where a storm shelter was located in their
area. However, ninety-one (91%) of respondents said they have a safe place to go in the event
of a tornado — mainly their basement or their neighbor’s basement.

Nearly 50% of all survey respondents indicated that they were age 65 and over. This shows the
planning team’s efforts to reach vulnerable populations in McPherson County (those 65 and
over) were successful.

Table 4.1 is a comprehensive list of natural hazards completed by plan participants located
within McPherson County.

High Probability Low Probability Unlikely to Occur
Blizzard/Winter Storm Dam Failure Avalanche
Drought Flash Flood Coastal Storm
Extreme Cold Flood Earthquakes
Extreme Heat Rapid Snow Melt Hurricane
Freezing Rain/Sleet/Ice Tornado Ice Jams

Halil Urban Fire Landslides

Heavy Rain Wildfire Subsidence
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Heavy Snow Volcanic Ash

Lightning Volcanic Explosion
Strong Wind Tsunami
Thunderstorms

Utility Interruptions** ** Utility interruptions are not a natural hazard

but often occur as a result of natural hazards
such as ice storms and strong winds.

Type of Hazard # of # of Probability Source
Days Years of Future
with Events, as a
Event %
Since
2014
Blizzards/Winter Storms 25 9 NOAA
Dam Failure 0 0 0 NIV and ADSO
Drought 18 5 NOAA and
Drought Monitor
Extreme Cold 25 10 NOAA
Extreme Heat 4 3 NOAA
Flash Flood 2 2 NOAA
Flood 8 4 NOAA
Freezing Rain/Sleet/Ice 4 4 NOAA
Hail 32 10 NOAA
Heavy Rain 1 1 NOAA
Heavy Snow 13 7 NOAA
Lightning 1 1 NOAA
Rapid Snow Melt
Strong/High Winds 29 9 NOAA
Thunderstorm 26 9 NOAA
(Thunderstorm
wind)
Tornado (incl. Funnel Cloud) 4 3 NOAA
Utility Interruption
Wildfire 122 State Fire
Marshal
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NATURAL HAZARDS IN THE PLAN JURISDICTION

Descriptions of the natural hazards likely to occur in the Plan Jurisdiction have not been changed
from the 2020 version of the McPherson County Natural Hazard Mitigation Plan. For the purpose
of consistency throughout the plan, additional definitions were included to reflect all of the hazards
that have a chance of occurring in the area and all of the hazards are alphabetized. Information
in the plan has been re-organized to include the hazard description, hazard history, future
probability, vulnerability assessment under each hazard subheading.

HAZARD PROFILE [8201.6(c)(2)(ii)]

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the type 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.

Most of the hazards identified, such as tornados, severe wind, thunderstorms, hail, winter
storms, blizzards, wildfires, etc. have the potential of occurring anywhere in the County.
However, certain hazards, such as flooding and dam failure are site specific. Previous
occurrences are listed individually by location in Appendix C.

Additionally, the hazard history, including extent (i.e., magnitude or severity) of each hazard,
information on previous occurrences of each hazard and the probability of future events (i.e.,
chance or occurrence) for each hazard are addressed in the following section. While the
planning committee reviewed all hazard occurrences that have been reported in the last 10
years, the list for some of the hazards was extremely long. The information provided in the
tables is not a complete history, but rather an overview of the hazard events which have
occurred over the last ten years. The planning committee felt the hazard trend for the last 10
years could be summarized in this section and decided to include any new occurrences that
have taken place since the previous plan was drafted.

There have been 3 presidential disaster declarations related to natural hazards in the last 10
years. They were all either related to flooding, severe summer storms, severe winter weather or
tornadoes. There were also 3 presidential disaster declarations related to the COVID-19
pandemic. Table 4.3 has more detailed information on the disaster declarations.

Declaration Incident Disaster Type Public Individual
Date Period Dec # Assistance Assistance
Cost Cost
2/1/2017  12/24/2016 - 4298 Severe Winter $9,834,694
12/26/2016 Storm
6/7/2019 3/13/2019 - 4440 Severe Winter $60,762,752 $2,154,577
4/26/2019 Storm, Snowstorm
and Flooding
3/13/2020 @ 1/20/2020 - 3475 Covid-19 Pandemic
5/11/2023
4/5/2020 1/20/2020 - 4527 Covid-19 Pandemic  $39,679,727 $9,820,077
5/11/2023
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8/2/2022  6/11/2022 — 4664 Severe Storm, $1,642,321  $0
6/14/2022 Straight-line Winds,
Tornadoes and
Flooding

Future Probability was created using historical data when applicable and consideration for future
climate change considerations.

Weather patterns can increase in magnitude and frequency due to climate change and its
effects on weather patterns. According to Laura Edwards, State of South Dakota Climatologist,
weather extremes will become more common as climate change shifts average temperatures
upwards. The swings from high to low precipitation will not be as gradual. Winters will become
warmer on average as the climate continues to shift.

DAM FAILURE

Hazard Description

Dams function to serve the needs of flood control, recreation, and water management. During a
flood, a dam’s ability to serve as a control agent may be challenged. An excessive amount of
water may result in a dam breach, simply an overflowing. Dams that are old or unstable, dams
that receive extreme amounts of water, or dams that get debris pile-up behind their face may
result in dam failure, a cracking and/or breaking. The County has nine dams but only one has
been identified as a significant hazard, the others are all classified as low-hazard dams.!

Dam breach or failure is of lesser concern for the citizens of McPherson County than flooding
due to the location of the dams in the County. Dam Failure is usually associated with intense
rainfall or a prolonged flood condition (rainy day), or it can occur anytime (clear day). Dam
failure can be caused by a variety of sources, to include: faulty design, construction and
operational inadequacies, outliving its useful life, intentional breaches, or a flood event larger
than the design. The greatest threat from dam failure is to people and property in areas
immediately below the dam since flood discharges decrease as the flood wave moves
downstream.

In general, Eureka Dam is in reasonably good structural condition. It is, however, seriously
inadequate hydrologically because the dam is capable of passing about thirty percent of the
Probable Maximum Flood (PMF).

The locations of the dams are found in Table 4.4:

4.4 Dam Locations in McPherson County

Name Owner Inspection Hazard Condition  Height Storage
Date Potential Assessment
Leola Dam SD School and | 10/20/2022 Low N/A 12 ft | 245 acre
Public Lands ft
Eureka Lake City of Eureka Significant N/A 15ft 594 acre
ft
Crompton SD School and | 10/20/2022 Low N/A 20 ft 1,225
Lake Public Lands acre ft

1 National Inventory of Dams. September 2024.
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Wolff Lake
Dohn Dam
Krein Dam
Perch Lake
Dam

Goebel Ranch
Dam

Kolb Dam

SD School and
Public Lands
Private

Private

US Fish and
Wildlife Service
Wetlands
American Trust
c/o Ducks
Unlimited
Private

National Inventory of Dams

Condition Assessment Definitions

Satisfactory
Fair

Poor
Unsatisfactory

Not Rated

05/31/2017

10/21/2020

Low

Low

Low

Low

Low

Low

N/A

N/A

N/A

Poor

N/A

N/A

20 ft

17 ft

10 ft

26 ft

12 ft

o ft

No existing or potential deficiencies are recognized
No existing dam safety deficiencies are recognized for normal
loading conditions. Rare or extreme hydraulic and/or seismic

events may result in a dam safety deficiency.

285 acre
ft
153 acre
ft
560 acre
ft
472 acre
ft
230 acre
ft

248 acre
ft

A dam safety deficiency is recognized for loading conditions
which may realistically occur. Remedial action is necessary.
A dam safety deficiency is recognized that requires immediate or

emergency remedial action.

This dam has not been inspected or has been inspected but not
rated.

Hazard Potential Definitions
High Hazard dams are those where failure or mis-operation will probably cause loss of human

life.

Significant Hazard dams are those where failure or mis-operation results in no probable loss of
human life but can cause economic loss, environmental damage, disruption of lifeline facilities or

other impacts.
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Hazard History

There have been zero dam failures or incidents in McPherson County according to the National
Inventory of Dams and the Association of Dam Safety Officials. Other than Eureka Lake, which
is located in the town of Eureka, and Leola Dam, which is just north of the town of Leola, the

other dams are located in rural areas away from populations centers.

In the public survey, no respondents said that dam failure is likely to occur in their county and no

one had been negatively affected by dam failure in the

Future Probability Amidst A Changing Climate

past years.

Heavy rainfall is increasing in intensity and frequency across the United States and globally and
is expected to continue to increase.? These heavy rainfall events increase the risk of dam failure,
such as that with the Hiddenwood Dam in Walworth County in 2018 (approximately 13 miles SW
of McPherson County). Flooding caused by heavy rains could create situations such as
overtopping. Future climate variations could have a greater impact on older dams, whose

construction wasn’t designed for more intense wet and dry weather patterns.

2 Wuebbles, D.J., et. Al. 2017: Executive summary. In: Climate Science Special Report: Fourth National
Climate Assessment, Volume | U.S. Global Change Research Program, Washington, DC.
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The frequency of extreme precipitation events has increased. Since 1990, South Dakota has
averaged 22% more 2-inch rain events compared to the long-term average. Annual precipitation
is projected to increase, with the largest increases occurring during spring and winter. Increases
in the frequency and intensity of extreme precipitation events are also projected, potentially
leading to increased runoff and flooding.®

Vulnerability Assessment

Most of the dams in McPherson County (other than Eureka Lake and Leola Dam) are in areas
where if failure occurred, there would be little damage to people or property. Eureka Lake is
considered a significant risk, which is defined as those where failure or mis-operation results in
no probable loss of human life but can cause economic loss, environmental damage, disruption
of lifeline facilities or other impacts. The classification is based on the potential of downstream
consequences of the dam failing, not the condition of the dam. The City of Eureka is not
required to have an emergency action plan in the event of a failure.

Vulnerable populations would be those with potential to be impacted by the downstream hazard,
such as homeowners or travelers on roadways. Crops and/or pastureland are also vulnerable to
a dam failure.

During the risk assessment activity at the planning meetings, participants in all jurisdictions
identified that they have a low vulnerability to dam failure, except for the City of Eureka because
of the dam that created Eureka Lake. If the dam were to fail, it could cause significant damage
to the houses, businesses and infrastructure in Eureka. However, they have recognized that the
probability of a failure of this dike is low. Because the Town of Long Lake is not located near
any dams, they have identified it is not a hazard to their jurisdiction.

DROUGHT

Hazard Description

According to the 2015 South Dakota Drought Mitigation Plan, drought is a complex and a gradual
phenomenon in South Dakota. Although droughts can be characterized as emergencies, they
differ from other emergency events in that most natural disasters, such as floods or forest fires,
occur relatively rapidly and afford little time for preparing for disaster response. Droughts typically
occur slowly, over a multi-year period, and it is often not obvious or easy to quantify when a
drought begins and ends.*

Drought is an extended period of months or years when a region notes a deficiency in its water
supply. Generally, this occurs when a region receives consistently below average precipitation. It
can have a substantial impact on the ecosystem and agriculture of the affected region. Although
droughts can persist for several years, even a short, intense drought can cause significant
damage and harm the local economy. Drought can have a widespread impact on agriculture.

According to the National Weather Service, “Drought is a deficiency in precipitation over an
extended period, usually a season or more, resulting in a water shortage causing adverse
impacts on vegetation, animals, and/or people. It is a normal, recurrent feature of climate that

3 NOAA National Centers for Environmental Information | State Climate Summareis 2022 150-SD
4 South Dakota Drought Mitigation Plan. 2015.
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occurs in virtually all climate zones, from very wet to very dry. Human factors, such as water
demand and water management, can exacerbate the impact that drought has on a region.” ®

Generally, this occurs when a region receives consistently below average precipitation. It can
have a substantial impact on the ecosystem and agriculture of the affected region. Although

droughts can persist for several years, even a short, intense drought can cause significant
damage and harm the local economy.

The fact that South Dakota's economy is closely tied to agriculture only magnifies the potential
loss which could be suffered by the state's economy during drought conditions. Table 4.5
identifies drought occurrences from the past 23 years.

The U.S. Drought Monitor measures the extent of a drought using the Drought Intensity on a
Scale:

DO - Abnormally Dry
D1 — Moderate Drought
D2 - Severe Drought

Hazard History

Location DO D1 D2 D3 D4
McPherson 20 11 7 3 0

US Drought Monitor Time Series. 2024.

McPherson County (SD) Percent Area in U.S. Drought Monitor Categories
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From the U 5. Drought Monitor website, https://droughtmonitor unl edw/'DmData/TimeSeries aspx, 9-11-2024

US Drought Monitor Time Series. 2024.

5 https://www.weather.gov/safety/drought. September 2024.
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Table 4.6 Hazard History and Future Probability

Event Type Abnormally Moderate Severe Extreme Exceptional
Dry Drought Drought Drought Drought

Number of Years

with Event 20 1 ! 3 0

Years of Data 24 24 24 24 24

Probability of

Future Event in 83% 46% 29% 13% 0%

Any Given Year

Probability 20/24 = 11/24 = — 500 _ 120 — Mo

Calculation 83% 46% 7/24=29% 3/24=13% 0/24=0%

In the public survey, Drought was ranked as the 4™ most likely hazard to occur in McPherson
County and 21% of respondents had been negatively affected by drought in the past ten years.

Major drought occurrences:

2017 — McPherson County experienced drought in the summer and through the Fall of 2017.
Most of the counties across central and north central South Dakota had enacted burn bans due
to the very high to extreme fire danger. Many counties, including McPherson, issued drought
declarations with the Governor declaring a statewide drought emergency. The South Dakota
Drought Task force was also activated. During that period, much of central and northern South
Dakota had only received 50 to 75 percent of normal precipitation. McPherson County enacted
a burn ban in June 2017.

2021 — McPherson County and much of South Dakota experienced drought from April —
October 2021. The Grassland Fire Danger reached high to very high several times with a
handful of grass fires occurring. Pasture and range conditions and livestock water sources were
rated very poor in quality. Statewide, South Dakota recorded its 4th warmest and its driest June
since record keeping began in 1895. Impacts from the ongoing and worsening drought include
below to much below normal stream flows, entirely dry or very low stock ponds, creeks and
marshes, and fire danger increased due to fuels that had begun to be or had already completely
cured. Additionally, crop and pasture and range conditions had been rated poor to very poor
across the board. South Dakota governor declared a statewide state of emergency for drought
conditions, and the USDA designated several counites as primary natural disaster areas. Many
comparisons were made to the 1988 drought. Historically dry fuels were observed in central and
north central South Dakota, with ERC/Energy Release Components above the 90th percentile
(ERC-measure of the fuel moisture related to potential fire intensity).

A strong possibility exists for simultaneous emergencies during droughts. Wildfires are the most
common.

A history of Drought conditions can be found in Appendix C.
Future Probability Amidst A Changing Climate
The intensity of droughts is projected to increase. Droughts are a natural part of the climate

system, and because the projected precipitation increases are expected to occur during the
cooler months, South Dakota will remain vulnerable to periodic drought. Increases in
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evaporation rates due to rising temperatures may increase the rate of soil moisture loss and the
intensity of naturally occurring droughts.®

Vulnerability Assessment

South Dakota's economy is closely tied to agriculture which magnifies the potential loss which
could be suffered by the state's economy during drought conditions. The agriculture sector is
severely affected by the lack of vegetation and water for livestock. Crop and pasture yields can
be greatly diminished during periods of drought. All of McPherson County is very dependent on
agriculture, both livestock and crop production.

South Dakota’s Drought Mitigation Plan states that a decrease in the amount of precipitation
can adversely affect stream flows and reservoirs, lakes, and groundwater levels. With the lower
levels of moisture caused by drought, the chance of wildfire increases. Drought can also impact
many factors, both directly and indirectly. These factors include higher water and food prices,
water restrictions, air and water quality, and restricted access to recreational areas.

Increased dust is associated with droughts. Older adults (31% of McPherson County residents
are 65 or older) are more susceptible to air pollution such as dust, making them more vulnerable
to drought than the general population.

During the risk assessment activity at the planning meetings, participants in all counties identified
that they are moderately vulnerable to drought. While it may not occur every year, drought can be
devastating to the agricultural economy, damaging crops and grass available for livestock, as well
as the local economies that depend on agriculture and farmers/ranchers to keep the economy
growing. Small businesses in rural areas can be greatly impacted by drought if farmers/ranchers
aren’t spending money at these small businesses.

EXTREME TEMPERATURES

Hazard Description
Extreme temperatures in McPherson County are common occurrences.

Extreme Cold - What constitutes extreme cold and its effects can vary across different areas of
the country. In regions relatively unaccustomed to winter weather, near freezing temperatures are
considered “extreme cold,” however, northern South Dakota is prone to much more extreme
temperatures than other areas in the country. Temperatures typically range between zero to 100
degrees Fahrenheit, so extreme cold could be defined in the McPherson County planning
jurisdiction as temperatures below zero.

Extreme Cold temperatures often accompany a winter storm, so power failures and icy roads are
common occurrences. Whenever temperatures drop decidedly below normal and as wind speed
increases, heat can leave the body more rapidly. These weather-related conditions may lead to
serious health problems.

Extreme Heat, also known as a heat wave, is a prolonged period of excessively hot weather,
which may be accompanied by high humidity. According to information provided by FEMA,
extreme heat is defined as temperatures that hover 10 degrees or more above the average high

6 State Climate Summaries. 2022. NOAA National Centers for Environmental Information.
HTTPS://STATESUMMARIES.NCICS.ORG/CHAPTER/SD/
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temperature for the region and last for several weeks. Temperatures in McPherson County have
a very wide range typically between zero to 100 degrees Fahrenheit, therefore anything outside
those ranges could be considered extreme. The term is applied both to routine weather variations
and to extraordinary spells of heat which may occur only once a century.

Extreme temperatures in McPherson County are common occurrences. The information was
found on the NOAA website and can be found in Appendix C. It is possible that people in the area

NWS Heat Index Temperature (°F)
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Hazard History

Table 4.7 Hazard History and Future Probability

Event Type Extreme Cold Extreme Heat
Number of Days with Event 25 4

Number of Years with Event 10 3

Years of Data 10 10

Possible Number of Days with Event per Year 2.5 4
Occurrence Calculation 25/10=25 4/10= .4
Probability of Future Event in Any Given Year 100% 30%
Probability Calculation 10/10 = 100% 3/10 = 30%

In the public survey, Extreme Temperatures were ranked as the 5" most likely hazard to occur
in McPherson County and 14% of respondents had been negatively affected by Extreme
Temperatures in the past ten years.

Extreme Cold History

January 2014 - The coldest air in recent history moved into the region during the early morning
hours of the 5th and continued into the afternoon hours of the 6th. The combination of sub-zero
temperatures with north winds produced dangerously cold wind chills from 40 below to around
55 degrees below zero. Winds gusted to over 40 mph at times. Several area activities were
cancelled, as well as many schools on Monday the 6th. Some of the coldest wind chills include:
51 below in Leola.

December 2017/January 2018 - Extreme wind chills which began on December 30, 2017
across central and northeast South Dakota continued into January 1, 2018. Wind chills of 35 to
near 55 degrees below zero occurred off and on during this time. Record lows set on the
morning of January 1st were in the 30s below zero with even some 40s below zero.
Temperatures did not respond well for daytime highs on January 1st as several record low highs
in the single digits below zero occurred. Some of the most bitter wind chills on the 1st include
minus 45 degrees at Eureka.

January 2019 - Following in behind a high wind/blizzard event, bitter cold arctic air along with
northwest winds brought extreme wind chills to north central and northeast South Dakota. The
extreme wind chills began during the morning hours of the 29th and continued through the
morning hours of the 31st. Many record lows and record low maximums were set mainly on the
30th. Highs were in the teens below zero on the 30th across the east. Some of the record low
temperatures were 37 degrees below zero at Eureka.

Most schools along with college campuses and businesses across the region had late starts or
cancelled classes for two days. Mail service was also cancelled. Extreme wind chills from 35
degrees below to near 60 degrees below zero occurred. Some of the lowest wind chills include
47 degrees below zero at Aberdeen; 54 degrees below zero at Watertown; and 59 degrees
below zero at Sisseton.

February 2019 - Arctic air brought extreme wind chills to central and northeast South Dakota
from the early morning to around noon on the 8th. Wind chills ranged from 35 degrees below
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zero to nearly 50 degrees below zero. Many activities were cancelled and schools started late or
closed for the day. Some of the lowest wind chills included 47 degrees below Eureka.

March 2019 - Extremely cold arctic air dominated the weather across central and northeast
South Dakota from the late evening of the 2nd through the morning of the 3rd. Record lows in
the teens below and 20s below zero were set across the region. Most of the record lows
shattered the previous record lows by 5 to 10 degrees. In fact, Britton in northeast South Dakota
fell to 29 degrees below zero breaking the old record of 19 degrees below zero.

The arctic cold along with north winds brought dangerously cold wind chills ranging from 35
below zero to near 55 below zero across the region. Some of the extreme wind chills included
49 degrees below at Eureka.

February 2021 — A potent and persistent outbreak of Arctic air affected the entire region from
February 6th through the 17th. The coldest days of the outbreak for many occurred Valentine's
Day weekend, when high temperatures averaged around ten below zero, in northeastern South
Dakota, to the single digits above zero, in central South Dakota. On February 14th, low
temperatures dropped into the 20s to the 30s degrees below zero range. Extreme wind chills of
35 degrees to 55 degrees below zero also occurred on several days during the outbreak. The
magnitude of the cold during this outbreak was fairly rare compared to the past 50 years, at
least in terms of the persistence of the Arctic air. This was especially impressive considering the
lack of deep, fresh snow cover across most of the area. If there had been widespread deep,
fresh snowpack ahead of this Arctic outbreak, low temperatures would have been more severe
and more often approaching record territory.

Impacts from this extreme and persistent cold include many frozen and/or broken water pipes
(the limited snow depth did not help in this regard) and froze-over home sewer vents, dead
vehicle batteries, school delays, and church cancellations. The prolonged cold caused
significant strains to the power grid as demand spiked both locally and across several other
states. Thousands of customers were at least briefly without power locally, particularly during
the morning of Feb 16th. Concerns for rolling blackouts lingered for several days in this regard
due to the continued extreme demand/strain, and people were repeatedly asked to conserve
energy however possible.

December 2022 _- A series of Arctic air masses crossed the region over period of 6 days
beginning on Sunday, December 18th. Temperatures failed to even reach 5 degrees above zero
during this period, with temperatures consistently dropping into the teens below zero at night.
An unusually potent blast of cold air for December followed in behind a reinforcing Arctic front
Tuesday night, December 20th, into Wednesday, December 21st, along with a trace to as much
as 2 to 3 inches of new snowfall on top of the pre-existing snowpack. High temperatures on the
22nd were as cold as -12 F in Watertown and -10 F in Aberdeen and Mobridge. Wind gusts of
35 to 55 mph behind this front impacted the region from the 21st through the 23rd, resulting in
an extended period of life-threatening wind chills in the -35 to -60 degree F range and ground
blizzard conditions for many. The coldest measured wind chills from the 21st into the 22nd
include -minus 59 F at Eureka; the coldest on the 23rd include minus 52 F at Eureka.

The extreme cold made the threat to stranded motorists even more dangerous, as numerous

roads became impassable. Nearly the entire state was shut down, for the second time this
December, as roads were either deemed No Travel Advised or closed by the SDDOT.
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Numerous vehicle accidents and rescues occurred, and numerous schools closed throughout
the event.

Extreme Heat History

July 2016 - A very warm and abnormally large upper-level high pressure area along with high
dew points brought high heat indices to central and northeast South Dakota. High temperatures
were in the upper 80s to the 100s with overnight lows in the upper 60s to the mid-70s. A few of
the highest heat index values include: 110 degrees at Eureka.

July 2022 - Hot temperatures in the 90s and lower 100s, along with dew point temperatures in
the 60s and lower 70s, produced heat indices of 100 to near 110 degrees during the afternoon
of July 18th. Some activities were postponed or canceled due to the heat.

August 2022 - Hot and humid air with highs in the 90s and dewpoints around 70 degrees set up
across central and eastern South Dakota during the day Friday. This was just ahead of a front
that was slowly migrating southeast, though the frontal passage brought little relief as
temperatures on the north side of the front still topped out close to the century mark, with
dewpoints remaining in the 60s. Morning lows both Friday and Saturday remained in the 70s for
most of the area. Over 70 weather stations in central, north central and northeast South Dakota
reporting a heat index of 100 degrees or higher at some point during the day.

August 2024 - Another hot and humid airmass moved into the region in late August. 30 weather
stations across 16 counties in central and northeast South Dakota reporting a heat index above
105 degrees that afternoon. This was thanks to temperatures in the upper 90s and dewpoints
up to 80 degrees. Aberdeen would also see a record warm low temperature of 75 degrees that
morning.

Future Probability Amidst A Changing Climate

Extreme temperatures in the contiguous United States are projected to increase even more than
average temperatures (very high confidence). Both extremely cold days and extremely warm
days are expected to become warmer. Cold waves are predicted to become less intense while
heat waves will become more intense.’

According to The Climate Toolbox, the number of days with a Heat Index over 90F is expected
to increase in the future. @

7 Wuebbles, D.J., et. Al. 2017: Executive summary. In: Climate Science Special Report: Fourth National
Climate Assessment, Volume | U.S. Global Change Research Program, Washington, DC.
8 The Climate Toolbox. https://climatetoolbox.org/tool/Future-Climate-Dashboard. Accessed 11/27/2024.
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Local Projections: Heat Indices

Lower Emissions (RCP 4.5)
Eureka, SD (45.7694 ° N, 99.6196 ° W)
1990s 2025s 2055s 2085s
: i i |
17days /2days 29days /5days 40days /10days 47days /14days
Odays 2days 3days Sdays

The Climate Toolbox also predicts that average winter temperatures will also increase and that
the average coldest temperature will also increase in the future. °

Local Projections: Winter Temperatures

Lower Emissions (RCP 4.5)
Eureka, SD (45.7694 ° N, 99.6196 ° W)
1990s 2025s 2055s 2085s
25.4°F /6°F 28°F /9.5°F 30.6°F /12.6°F 31.3°F /13.5°F
-23.3°F /4b -18.8°F /5a -14.7°F /5b -13.8°F /5b

Vulnerability Assessment

Extreme cold is a dangerous situation that can bring on health emergencies for susceptible
people, such as those without shelter or who are stranded, or who live in a home that is poorly
insulated or without heat. Exposure is the biggest threat/vulnerability to human life; however,
incidences of exposure are isolated and thus unlikely to happen.

Severe heat waves have caused catastrophic crop damage, thousands of deaths from
hyperthermia, and widespread power failures due to increased use of air conditioning. Loss of
power, crop damage and harm to livestock are the largest vulnerability to the county during
extreme heat. All have an effect on quality of life, however, neither are detrimental to the
existence of the population in McPherson County.

9 The Climate Toolbox. https://climatetoolbox.org/tool/Future-Climate-Dashboard. Accessed 11/27/24.
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During the risk assessment activity at the planning meetings, participants identified that extreme
temperatures are highly likely to occur and that they have a medium vulnerability to extreme
temperatures.

The elderly and those without central air conditioning or adequate furnaces can be the most
vulnerable to extreme temperatures. Thirty one percent (31%) of McPherson County’s
population is over 65. According to Headwaters Economics Populations at Risk, age is the
single greatest risk factor related to illness or death from extreme heat.°

The agricultural sector, especially livestock, can be particularly vulnerable to extreme
temperatures. However, cattle do have the ability to acclimate to changing environmental
conditions. During periods of extreme cold, livestock can be particularly impacted during heavy
show or freezing rain conditions where their hides get and remain wet. Heat stress in livestock is
dependent on nigh time temperatures. Animals that don’t cool sufficiently at night are
candidates for increased heat loads the following day.**

FEMA'’s National Risk Index shows that there is a Relatively High Risk Index for Cold Waves
and a Relatively Low Risk Index for Heat Waves.

FLOOD (including Rapid Snow Melt and Heavy Rain)

Flooding is a temporary overflow of water onto lands not normally covered by water. Flooding
submerges land, produces measurable property damage, or forces evacuation of people and
vital resources. Floods can result in injuries and even loss of life when quickly moving water is
involved. Six inches of moving water is enough to sweep a vehicle off a road. Disruption of
communication, transportation, electric service, and community services, along with
contamination of water supplies and transportation accidents are very possible. Floods can
develop slowly as rivers swell during an extended period of rain, or during a warming trend
following a heavy snow. Even a very small stream or dry creek bed can overflow and create
flooding. Two different types of flooding hazards are present within McPherson County.

1. Inundation flooding occurs most often in the spring. The greatest risks are realized
typically during a rapid snowmelt before ice is completely off all of the rivers. Flooding is
a longer event than flash flooding. Flooding can last for days to weeks.

2. Flash Flooding typically occurs during the summer months. This flooding is primarily
localized, though enough rain can be produced to cause inundation flooding in areas
along rivers and streams or in town if the storm sewer system cannot handle the rainfall.
Heavy, slow-moving thunderstorms often produce large amounts of rain. The threat of
flooding is increased during times of high soil moisture. In addition, debris carried by
water can significantly compromise the effectiveness of otherwise adequately designed
bridges, dams, culverts, and other structures. Flash flooding is typically a shorter event
than inundation flooding.

3. Heavy Rain is defined as precipitation falling with intensity in excess of 0.30 inches
(0.762 cm) per hour. Short periods of intense rainfall can cause flash flooding while
longer periods of widespread heavy rain can cause rivers to overflow.

10 Headwaters Economics. Populations at Risk. 2024.
1 spsu Extension: Cold Stress Impacts on Cattle and Heat Stress Impact on Cattle
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Floods present a risk to life and property, including buildings, their contents, and their use.
Floods can affect crops and livestock. Floods can also affect lifeline utilities (e.g., water, sewer,
and power), transportation, jobs, tourism, the environment, and the local and regional
economies. The impact of a flood event can vary based on geographic location to waterways,
soil content and ground cover, and construction. The extent of the damage of flooding ranges
from very narrow to widespread based on the type of flooding and other circumstances such as
previous rainfall, rate of precipitation accumulation, and the time of year.!?

Intervals Percentage

10 years 10% probability of occurring in any given year
25 years 4% probability of occurring in any given year
50 years 2% probability of occurring in any given year
100 years 1% probability of occurring in any given year
500 years 0.2% probability of occurring in any given year

Flood recurrence intervals: statistical expectation of inundation frequency (SD Enhanced Mitigation Plan
2024).

Hazard History

Event Type Flash Flood Flood Heavy Rain

Number of Days with 2 8 1

Event

Number of Years with 2 4 1

Event

Years of Data 10 10 10
(2014-2023) (2014-2023) (2014-2023)

Possible Number of Days 0.2 0.8 0.1

with Event per Year

Occurrence Calculation 2/10=0.2 8/10=0.8 1/10=0.1

Probability of Future 20% 40% 10%

Event in Any Given Year

Probability Calculation 2/10 = 20% 4/10 = 40% 1/10 = 10%

In the public survey, Flooding was ranked as the 71" most likely hazard to occur in McPherson
County and 6% of respondents had been negatively affected by Flooding in the past ten years.

McPherson County has been a part of a number of past flooding events that have hit the region.

May 2018 - An extreme rainfall event/severe weather occurred and dumped between 4 — 13
inches of rain over McPherson County causing flash flooding. The system also brought high
winds and golf ball sized hail. This is the same storm event that resulted in the failure of
Hiddenwood Dam in Walworth County, about 13 miles SW of McPherson County. Many roads
and cropland were flooded and damaged. Several roads had to be barricaded. There was some
sandbagging at some farmsteads with several homes receiving water in their basements.

12 2024 State of SD Enhanced Hazard Mitigation Plan
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The South Dakota governor requested a Presidential Disaster Declaration for Campbell,
Walworth, and McPherson counties. The total estimated damage in all three counties was
$3,115,000.

Some extreme rainfall amounts include, 3.96 inches at Eureka, 6.17 inches 11 miles southwest
of Eureka, 6.70 inches 5 miles west of Hillsview, 8 inches 5 miles west of Long Lake, 9 inches at
Long Lake, 9.5 inches 4 miles north northwest of Long Lake, and 13.15 inches 3 miles
northwest of Long Lake.

Severe weather with hail up to the size of golf balls along with winds gusting to near 80 mph
also brought damage to parts of central and north central South Dakota. The city of Eureka
reported significant roof and property damage due to large hail.

Spring 2019 - The winter of 2018-2019 had heavy snowfall totals and the snowstorms
continued into the Spring of 2019. The high snowfall and resulting melting contributed to
flooding in the County. On March 30, County Road 23, two miles south of Highway 10 went
underwater and was closed. All counties declared emergencies/disasters in March and April due
to the widespread flooding and March blizzard. South Dakota's governor declared a disaster for
the state in March. This declaration was followed by a disaster declaration by the President of
the United States.

July 2020 - Heavy rains caused the flooding of several secondary roads in southeast
McPherson County near the Long Lake Colony. One car stalled after driving into a flooded road.

A complete 10-year history of Flooding can be found in in Appendix C.

Future Probability Amidst A Changing Climate

The South Dakota State Hazard Mitigation Plan 2019 points out that the special flood hazard
areas are expected to increase nationwide by as much as 40%-50% over the next 100 years.
This is attributed not only to the increase in precipitation but also to the increased urbanization
of areas.

The frequency of extreme precipitation events has increased. Since 1990, South Dakota has
averaged 22% more 2-inch rain events compared to the long-term average.*®

The Northern Great Plains region is expected to see an increase in less frequent but more
extreme precipitation events accompanied by longer periods without precipitation. Flooding is
more likely to occur when drier soils are inundated with heavy amounts of water. As the region
sees drier conditions with periods of extreme precipitation, it is more likely the amount of flash
flooding events will also increase. Precipitation amounts vary from season to season. Over the
past decades, general precipitation has increased throughout the United States. The season
with the greatest increase was fall, which has had an increase of 15% since the twentieth
century. The winter months and summer months have shown a negative percent change over
time, in some areas as much as -5% to -10%.%4

Vulnerability Assessment

13 State Climate Summaries. 2022. NOAA National Centers for Environmental Information.
HTTPS://STATESUMMARIES.NCICS.ORG/CHAPTER/SD/

14 Wuebbles, D.J., et. Al. 2017: Executive summary. In: Climate Science Special Report: Fourth National
Climate Assessment, Volume | U.S. Global Change Research Program, Washington, DC.
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During the risk assessment activity at the planning meetings, there were varying results about
vulnerability to flooding within the County. Participants noted that flooding and flash flooding had
a low probability of occurring in the County.

Floods can result in injuries and even loss of life when quickly moving water is involved. Six inches
of moving water is enough to sweep a vehicle off a road. Disruption of communication,
transportation, electric service, and community services, along with contamination of water
supplies and transportation accidents are very possible.

Heavy Rain causes damage to property such as homes and roads. Often when heavy rains
occur in McPherson County it causes sewers to back up in homes due to excess water entering
the wastewater collection lines. The excess water sometimes has no place to go and thus
basements fill up with water which results in damage to water heaters, furnaces, and damage to
living quarters for people who live in basement apartments. Storm sewers are built for the
typical storm and therefore do not accommodate for excessive or heavy rains. Roads and
bridges can be washed out, thus causing traffic hazards for travelers and commuters. Many
times the roads have to be closed causing rural traffic to have to take alternate routes which can
sometimes be an additional 5-10 miles out of the way. All areas of the County are vulnerable
when heavy rains occur.

NATIONAL FLOOD INSURANCE PROGRAM PARTICIPATION

Requirement: 201.6(c)(3)(ii): [The mitigation strategy] must also address the jurisdiction’s
participation in the National Flood Insurance Program (NFIP), and continued compliance with
NFIP requirements, as appropriate.

Element C2-a. Does the plan contain a narrative description or a table/list of their
participation activities?

To be a participating community in the National Flood Insurance Program (NFIP), the
community must complete an application, adopt a resolution of intent to participate and
cooperate with FEMA, and adopt and submit a floodplain management ordinance that meets or
exceeds the minimum NFIP criteria. The floodplain management ordinance must also adopt any
Flood Insurance Rate Map (FIRM) or Flood Hazard Boundary Map (FHBM) for the community.

Eureka is the only city in McPherson County that participates in the National Flood Insurance
Program. The County and all the other jurisdictions do not participate in the National Flood
Insurance Program. Eureka has an identified Flood Hazard Boundary Map (FHBM) from 1978.

Training and information on NFIP have not been passed down as positions have turned over.
Since Eureka faces a lack of information and training, they have committed to adding a
mitigation strategy to improve their knowledge of, and capacity to implement, the NFIP program.

NFIP Policies and Claims

Requirement: 201.6(c)(2)(ii)): Does the plan include a summary of the jurisdiction’s
vulnerability and the impacts on the community from the identified hazards? Does this summary
also address NFIP-insured structures that have been repetitively damaged by floods?

Element B2-C. Does the plan address NFIP-insured structures within each jurisdiction
that have been repetitively damaged by floods?
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There are zero NFIP policies in place in McPherson County. There has never been a claim filed
or any repetitive loss properties or severe repetitive loss properties under the NFIP program in
McPherson County.
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Community = Curr Eff Map Entry Date Flood Implementation Adoption of Description of Community
Name Date Zone or  Desighee Floodplain Assistance
NSFHA Ordinance
Substantial
Implementation/ Damage/Improvement
Enforcement Provisions
Communities Participating in the NFIP
Eureka 10/01/1986 (L) 10/1/1986  Partial Finance Officer = The City adopted The City of Eureka has been
Zone A the floodplain a part of the NFIP since 1986.
(around ordinance in 1985.  They will enforce
Lake); The City owns all of development in floodplain
Majority the land located in  areas as necessary.
of City is the floodplain.
NSFHA New construction or

substantial improvements
must have lowest floor at BFE
Communities Not Participating in the NFIP

McPherson County

Leola

Long Lake

Wetonka

Hillsview

(L) Original FIRM by Letter

NSFHA — No Special Flood Hazard Area
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Community Rating System Program

The National Flood Insurance Program's (NFIP) Community Rating System (CRS) is a voluntary
incentive program that recognizes and encourages community floodplain management activities
that exceed the minimum NFIP requirements. As a result, flood insurance premium rates are
discounted to reflect the reduced flood risk resulting from the community actions meeting the
three goals of the CRS:

1. Reduce flood damage to insurable property;
2. Strengthen and support the insurance aspects of the NFIP, and
3. Encourage a comprehensive approach to floodplain management.

CRS is voluntary and up to each community. None of the jurisdictions within McPherson County
participate.

SUMMER STORMS (including Hail, Lightning, Thunderstorm Winds)

Hazard Description

Summer Storms are generally defined as atmospheric hazards resulting from changes in
temperature and air pressure which cause thunderstorms that may cause hail, lightning, strong
winds, and tornados. Summer storms are considered a weather event rather than a natural
hazard; therefore, summer storms are not evaluated as a natural hazard throughout this plan.

Hail is formed through rising currents of air in a storm. These currents carry water droplets to a
height at which they freeze and subsequently fall to earth as round ice particles. Hailstones
usually consist mostly of water ice and measure between 5 and 150 millimeters in diameter,
with the larger stones coming from severe and dangerous thunderstorms.

Lightning results from a buildup of electrical charges that happens during the formation of a
thunderstorm. The rapidly rising air within the cloud, combined with precipitation movement within
the cloud, results in these charges. Giant sparks of electricity occur between the positive and
negative charges both within the atmosphere and between the cloud and the ground. When the
potential between the positive and negative charges becomes too great, there is a discharge of
electricity, known as lightning. Lightning bolts reach temperatures near 50,000° F in a split second.
The rapid heating and expansion, and cooling of air near the lightning bolt causes thunder.

The extent or severity of lightning can range from significant to insignificant depending on where
it strikes and what structures are hit. Water towers, cell phone towers, power lines, trees,
buildings, and other structures all have the possibility of being struck by lightning. People who
leave shelter during thunderstorms to watch or follow lightning also have the possibility of being
struck by lightning.

Thunderstorms are formed when moisture, rapidly rising warm air, and a lifting mechanism such
as clashing warm and cold air masses combine. The three most dangerous items associated
with thunderstorms are hail, lightning, and strong winds. Thunderstorms and high wind
occurrences in the County are also very common. Appendix C denotes the extent and severity
of such hazards. The County continues to educate residents of the dangers of such storms
through public service announcements and other printed media.
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The NWS classifies hail by diameter size, and corresponding everyday objects to help relay
scope and severity to the population. Table 4.15 below shows the hailstone measurements
utilized by the NWS.

Hail Description Severity

Diameter

(inches)

1/4” Pea Non-Severe Halil

1/2” Marble/mothball Does not typically cause damage and does not

3/4” Penny warrant severe thunderstorm warning from NWS.

7/8” Nickel

1”7 (severe) Quarter Severe Hall

11/4” Half Dollar Research has shown that damage occurs after hail

11/2 Walnut/Ping Pong reaches around 1” diameter and larger. Hail of this
Ball size will trigger a severe thunderstorm warning from

13/4” Golf Ball NWS.

2’ Hen Egg/Lime

21/2” Tennis Ball

2 3/4” Baseball

3” Teacup/Large Apple

4’ Softball

41/2” Grapefruit

Source: 2024 State Mitigation Plan and NWS.

Lightning is measured by the Lightning Activity Level (LAL) scale, created by the NWS to define
lightning activity into a specific categorical scale. The LAL is a common parameter that is part of
fire weather forecasts nationwide. All areas of McPherson County are at risk of experiencing
lightning in any of these categories. The LAL is reproduced in Table 4.17.

Scale Description
LAL 1 No thunderstorms
LAL 2 Isolated thunderstorms. Light rain will occasionally reach the

ground. Lightning is very infrequent, 1 to 5 cloud to ground strikes
in a five-minute period

LAL 3 Widely scattered thunderstorms. Light to moderate rain will reach
the ground. Lightning is infrequent, 6 to 10 cloud to ground strikes
in a five-minute period

LAL 4 Scattered thunderstorms. Moderate rain is commonly produced.
Lightning is frequent, 11 to 15 cloud to ground strikes in a five-
minute period

LAL 5 Numerous thunderstorms. Rainfall is moderate to heavy.
Lightning is frequent and intense, greater than 15 cloud to ground
strikes in a five-minute period

LAL 6 Dry lightning (same as LAL 3 but without rain). This type of
lightning has the potential for extreme fire activity and is normally
highlighted in fire weather forecasts with a Red Flag warning
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Lightning is common in this county; it is evident that the information reported on the NOAA
Storm Event Database is inaccurate and incomplete as it only shows one lightning incident in
the past ten years. That one incident did result in lightning striking a garage and putting a hole in
the garage roof. NOAA only counts lightning strikes that were significant enough in some way to
be reported; the actual number of lightning strikes is undoubtedly far higher. Earth Networks
tracks lightning data and Table 4.18 shows the number of lightning pulses that occurred in the
area in 2020.

The complete history of summer storm hazards can be found in Appendix C.

Event Type Hail Lightning* Thunderstorm Wind

Number of Days with 32 1 26

Event

Number of Years with 10 1 9

Event

Years of Data 10 10 10
(2014-2023) (2014-2023) (2014-2023)

Possible Number of

Days with Event per Year £ . 2L

Occurrence Calculation 32/10=3.2 1/10=0.1 26/10=2.6

Probability of Future 0 Ok 0

Event in Any Given Year T S b

Probability Calculation 10/10 = 100% 9/10 = 90%

Earth Networks prepared a 2020 Lightning Report that included lightning data for South Dakota
throughout 2020. A lightning pulse is a surge of electric current in lightning usually accompanied
by a burst of light. Pulses are classified as In-cloud (IC) or Cloud-to-Ground (CG). Total humber
of thunder days in each county (the total number of days in the year when lightning was
detected by ENTLN) are also included. The period covered is January 1, 2020 to December 31,
2020.

County Total Lightning Pulses Total Thunder Days
McPherson 157,646 48

In the public survey, Summer Storms were ranked as the 3" most likely hazard to occur in
McPherson County and 35% of respondents had been negatively affected by Summer Storms
in the past ten years.

Obviously, with such a high number of occurrences it is reasonable to expect that at least some
property or crop damage was sustained in the communities during some of the occurrences,
even though the damage may not have been reported or recorded. Hail is common for this
region during the spring, summer, and fall and causes thousands of dollars of damage every
year. Unfortunately, the total damages for each event are not available but hopefully in the near
future a method for collecting this data will evolve so that it can be made available to local
governments for mitigation planning.
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The City of Eureka reported significant damage to roofs and other property due to large hail in a
May 2018 storm that generated 1.75-inch diameter hail. Another storm in Eureka in September
2018 with the same size hail resulted in reports of broken windows from hail damage.

Future Probability Amidst A Changing Climate

As the atmosphere warms further due to climate change, the increased heat in the atmosphere
provides more energy for severe storms. The frequency of severe weather events has
increased steadily over the last century. The number of weather- related disasters during the
1990s was four times that of the 1950s and cost 14 times as much in economic losses.
Historical data shows that the probability for severe weather events increases in a warmer
climate.®®

Vulnerability Assessment

During the risk assessment activity at the planning meeting, participants identified that they have
a medium to high vulnerability to summer storms and corresponding hazards such as hail, heavy
rain, lightning, and thunderstorms.

Warning time for summer storms is normally several hours, sufficient for relocation and
evacuation if necessary. However, tornadoes may occur with little or no warning.

Hail causes damage to property such as crops, vehicles, windows, roofs, and structures.
McPherson County is vulnerable to hail, like most other areas in the State due to the nature of
the hazard. Mitigating for hail is difficult and is usually found in the form of insurance policies for
structures, vehicles, and crops.

Lightning often strikes the tallest objects within the area. Water towers, cell phone towers,
power lines, trees, and common buildings and structures all have the possibility of being struck
by lightning. In towns trees and poles often receive the most strikes. In rural areas, shorter
objects are more vulnerable to being struck. Electrical lines and poles are also vulnerable
because of their height and charge. In addition, many streetlights function with sensors. Since
thunderstorms often occur during hours of darkness, lightning strikes close to sensored lights
cause the lights to go out, causing a potential hazard for drivers. Flickering lights and short
blackouts are not at all uncommon in the county.

One of lightning’s dangerous attributes includes the ability to cause fires. Since the entire county
is vulnerable to lightning strikes and subsequent fires, these fires will be treated under the fire
section of this plan.

Often associated with summer storms are utility problems. Electrical transmission lines are
susceptible to breaking during high winds and hail. Tall trees located near electrical lines can be
broken in wind or by lightning strikes and land on electrical lines, severing connections. Any
electrical complications bring associated risk of food spoilage, appliance burnout, loss of water,
and potential harm to in-house life support dependents. Limited loss of power is common on an
annual basis. Typical power interruptions last around 1 to 3 hours. Most residents are prepared
to deal with this.

Lightning strikes are known to cause wildfires.

15 State of South Dakota Hazard Mitigation Plan. 2024.
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Thunderstorms cause lightning and sometimes large amounts of rain in a small timeframe. The
entire county experiences thunderstorms on a regular basis and is only vulnerable when
weather events outside the norm occur.

TORNADO

Hazard Description

Tornados are violent windstorms that may occur singularly or in multiples as a result of severe
thunderstorms. They develop when cool air overrides warm air, causing the warm air to rapidly
rise. Many of these resulting vortices stay in the atmosphere, though touchdown can occur.

Tornados occur most often in South Dakota during the months of May, June, and July. The
greatest period of tornado activity (and actually all of the tornadoes in the last ten years) is from
12:00 pm to midnight. Within this time frame, most tornadoes occur between 4 pm and 6 pm.

The Enhanced Fujita Tornado Damage Scale categorizes tornadoes based on their wind speed:

EF Rating 3 Second Gust (mph)
FO 65-85 mph

F1 86-110 mph

F2 111-135 mph

F3 136-165 mph

F4 166-200 mph

F5 Over 200 mph

National Weather Service

Hazard History

The annual risk for intense summer storms is very high. Warning time for summer storms is
normally several hours, sufficient for relocation and evacuation if necessary. However,
tornadoes may occur with little or no warning. Appendix C includes the tornado history in
McPherson County over the course of the past 10 years. There have been four occurrences of
tornados in McPherson County in the last ten years.

Event Type Tornados Magnitude
Number of Days with Event 4 All EFO
Number of Years with 3
Event
Years of Data 10

(2014-2023)

Possible Number of Days 40
with Event per Year '
Occurrence Calculation 4/10 = .40
Probabm_ty of Future Event 30%

in Any Given Year
Probability Calculation 3/10 = 30%

- 45 -



Figure 3-64
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Midwest Regional Climate Center. Tornado data from the National Weather Service Storm Prediction

In September 2014, a quick moving thunderstorm produced a brief tornado touchdown. A weak
tornado touched down quickly northwest of Long Lake with no damage reported.

In July 2015, a weak upper-level low pressure trough along with a surface warm front brought
numerous thunderstorms to the region. Large hail, damaging winds, flash flooding, along with a
few tornadoes occurred. A small rope tornado touched down briefly in an open field.

In July 2020, after some early morning severe thunderstorms produced large hail and severe
winds, an outflow boundary descended southeast across north central and northeast South

16 https://mrcc.purdue.edu/gismaps/cntytorn
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Dakota during the evening producing more severe thunderstorms for the region. Severe wind
gusts up to near 100 mph, large hail up to golf balls, along with an EF2 tornado brought significant
damage.

A tornado touched down 3 miles north northwest of Wetonka causing significant damage to the
Grassland Hutterite Colony. A large machine shop lost the roof and wall. A large, empty, anchored
grain bin was completely removed from its base and the adjacent feed mill was significantly
damaged. A 400 foot by 80-foot turkey barn was completely destroyed along with a smaller
outbuilding. Debris from these two buildings was scattered in many directions. A trailer was
flipped, freight storage unit rotated and two other outbuildings had complete loss of roof panels.
Roof and siding damage occurred to many of the residential buildings. Tree and crop damage
had also occurred. The tornado tracked over 2 miles southeast, crossing McPherson County
Highway 23 and ending about one mile north northeast of Wetonka. Debris from the Grassland
Colony was dispersed along the entire track of the tornado.

The information provided illustrates how several tornados can occur very close together in the
same area. While the 10-year history for McPherson County does not indicate that tornados occur
very often and when they do the tornados many times do not touch down, or cause any damage;
however, many of the neighboring counties have had severe damage caused by tornado so it is
reasonable to expect that similar tornado events can occur in McPherson County.

In the public survey, Tornados were ranked as the 6" most likely hazard to occur in McPherson
County and 4% of respondents had been negatively affected by Tornados in the past ten years.

Future Probability Amidst A Changing Climate

There presently is not enough data or research to quantify the magnitude of change that climate
change may have related to tornado frequency and intensity. NASA’s Earth Observatory has
conducted studies which aim to understand the interaction between climate change and
tornadoes. Based on these studies meteorologists are unsure why some thunderstorms
generate tornadoes and others do not, beyond knowing that they require a certain type of wind
shear. Tornadoes come from about 1 percent of thunderstorms, usually supercell thunderstorms
that are in a wind shear environment that promotes rotation.’

Vulnerability Assessment

During the risk assessment activity during the planning meetings, jurisdictions had different
views on how likely a tornado was to occur in their area. However, most everyone agreed that if
a tornado does occur, their area is highly vulnerable to damage. The National Risk Index rates
McPherson County as Very Low Risk Index for tornados.

Often associated with summer storms are utility problems. Electric services have historically
buried powerlines in the county. High voltage electrical transmission lines run the length of
McPherson County. These lines are susceptible to breaking during high winds and hail. Tall
trees located near electrical lines can be broken in wind or by lightning strikes and land on
electrical lines, severing connections. Any electrical complications bring associated risk of food
spoilage, appliance burnout, loss of water, and potential harm to in-house life support
dependents. Limited loss of power is common on an annual basis. Typical power interruptions
last around 1 to 3 hours. Most residents are prepared to deal with this.

17 State of South Dakota Hazard Mitigation Plan. 2024.
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When evaluating new methods of warning systems, the county and towns should evaluate that
warning systems consider different vulnerable populations, such as those without access to
technology, language barriers, and cognitive disabilities.

According to Headwaters Economics’ Populations at Risk report, in McPherson County, only 4%
of all occupied housing units are mobile homes, which are highly vulnerable to tornados and
other extreme weather events..'® During planning meetings, it was confirmed that there are not
many areas of the County where mobile homes are common. Most homes in the County have
basements for residents to seek shelter.

WILDLAND FIRES

Hazard Description

Wildland Fires are uncontrolled conflagrations that spread freely through the environment. Other
names such as brush fire, bushfire, forest fire, grass fire, hill fire, peat fire, vegetation fire, and
wildland fire may be used to describe the same phenomenon. A wildfire differs from the other
fires by its extensive size; the speed at which it can spread out from its original source; its ability
to change direction unexpectedly; and to jump gaps, such as roads, rivers, and fire breaks.

Fires start when an ignition source is brought into contact with a combustible material that is
subjected to sufficient heat and has an adequate supply of oxygen from the ambient air. Ignition
may be triggered by natural sources such as a lightning strike or may be attributed to a human
source such as “discarded cigarettes, sparks from equipment, and arched power lines.

Wildfires occur primarily during drought conditions. Wildfires can cause extensive damage, both
to property and human life and can occur anywhere in the county. Even though wildfires can
have various beneficial effects on wilderness areas for plant species that are dependent on the
effects of fire for growth and reproduction, large wildfires often have detrimental atmospheric
conseguences, and too frequent wildfires may cause other negative ecological effects.

A large part of the county is comprised of pasturelands. Wildfires that occur on this land type
can spread quickly, especially during periods of high winds. There are no urban interface areas
in McPherson County, so the likelihood of occurrence is not more prevalent in any part of the
County. Property at risk includes all public and private land and structures in the fire’s path.
Most fires occur in the summer months, but wildfires can occur any time of the year. Major fire
events are more likely to occur during or after conditions of prolonged drought, high winds,
widespread tree damage often caused by severe storms, and insect infestations. The
magnitude of wildfires depends upon several different factors such as base fuel, terrain, and
weather conditions.

Compared to the rest of the country, FEMA’s National Risk Index scores McPherson County
with a very low risk. The occurrence of major fire events is heightened when there is prolonged
drought or severe storms affiliated with widespread tree damage. With a predicted decrease in
precipitation and an expected higher frequency of drought conditions, the intensity and
frequency of wildfire events are expected to increase.

18 Headwaters Economics. Populations at Risk. 2024.
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Hazard History
Information on past events was taken from two primary sources — the State Fire Marshal’s
Office and the National Interagency Fire Council.

The State Fire Marshal’s information is derived from the reports submitted by the local fire
departments who respond to the fires. For the purpose of this plan, we have used the numbers
provided by the State Fire Marshal’s Office as a point of reference in determining the likelihood
of fire hazard occurrence within the jurisdictions. The cause of the other fires is not listed, so it is
not known for certain whether all or some of these fires are result of a natural occurrence or as
a result of human behavior. Additionally, information was provided about the number of injuries
and fatalities reported as a result of these fires and total dollars lost. A summary of the fire
incident reports is provided by county in Table 4.12.

Structure Fire 31

Vehicle Fire 36

Other Fire 122

Total Fires 189
Civilian Injuries 2

Civilian Fatalities 3

Fire Service Injuries 1

Fire Service Fatalities 0

Total Fire Losses $2,498,850

State Fire Marshals’ Office

Human Caused

Lightning

Undetermined

Total Fires Reported
National Interagency Fire Council

~N O OoON
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National Interagency Fire Council

Information from the State Fire Marshal’'s Office does not indicate the extent (size) of the fires.
All fires reported from the National Interagency Fire Council noted the extent of the fires.

USDA Forest Service wildfire class include the following:

Wildfire Class Size Number of Occurrences
Wildfire Class A <1 acres 5
Wildfire Class B 1-9.9 acres 1
Wildfire Class C 10-99 acres 1
Wildfire Class D 100-299 acres 0
Wildfire Class E 300-999 acres 0
Wildfire Class F 1,000-4,999 acres 0
Wildfire Class G 5,000-9,999 acres 0
Wildfire Class H 10,000-49,999 acres 0
Wildfire Class | 50,000-99,999 acres 0
County McPherson
Number of Days with Event 6
Number of Years with Event 2
Years of Data 10
(2014-2023)
Possible Number of Days with Event per Year .60
Occurrence Calculation 6/10 = .60
Probability of Future Event in Any Given Year 20%
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Probability Calculation 2/10 = 20%

In the public survey, Wildfires were ranked as the 8" most likely hazard to occur in McPherson
County and 3% of respondents had been negatively affected by Wildfires in the past ten years.

Future Probability Amidst A Changing Climate

Wildfire conditions across South Dakota and the western United States in general are likely to
worsen in the future due to climate change. This is due to increasing temperatures, an increase
in annual precipitation, and drought as a regular occurrence. The increase in temperatures can
dry out fuels more rapidly. The increase in moisture can provide favorable conditions for fuel
(vegetation) growth.®

Vulnerability Assessment

During the risk assessment activity during the planning meetings, jurisdictions had different
views on how likely a wildifre was to occur in their area. However, most everyone agreed that if
a wildfire does occur, their area has a medium vulnerability to wildfires. The National Risk Index
rates McPherson County as Relatively Low Risk Index for wildfires.

Older adults (31% of McPherson County residents are 65 or older) are more susceptible to air
pollution such as dust, which is associated with wildfires, making them more vulnerable to
drought than the general population.

Since there are no remote forested regions in McPherson County, wildfires can be easily
spotted and are capable of being maintained. Fire interference with traffic on highways is not a
major concern.

Moisture amounts have the biggest impact on fire situations. During wet years, fire danger is
low. More controlled burns are conducted and less mishaps occur. During dry years, severe
restrictions are placed on any types of burns.

Hunting season brings thousands of hunters to the area. Shots have the potential to ignite dry
grassland, hay bales, or storage areas. This is a risk that is addressed in hunting education and
safety.

The most important factor in mitigating against wildfires continues to be common sense and
adherence to burning regulations and suggestions disseminated by the County.

The McPherson County Commission has adopted an Open Burning Regulation Ordinance
permanently defining when open burning is prohibited. No person shall set any open fire in
McPherson County when the National Weather Service has declared the Grassland Fire Danger
Indes to be in the very high or extreme category or a Red Flag Warning has been issued in
McPherson County. The County Commission may also prohibit open burning if the above
conditions aren’t met but climactic conditions pose a fire threat to the public health and safety.
The full ordinance is included as Appendix G.

WIND — HIGH/STRONG

19 State of South Dakota Hazard Mitigation Plan. 2024.
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Hazard Description

Strong winds are usually defined as winds over 40 mph, are not uncommon in the area. Strong
winds can cause destruction of property and create a safety hazard resulting from flying debris.
Strong winds also include severe localized wind blasting down from thunderstorms. These
downward blasts of air are categorized as either microbursts or macrobursts depending on the
amount geographical area they cover. Microbursts cover an area less than 2.5 miles in diameter
and macrobursts cover an area greater than 2.5 miles in diameter.

The magnitude and severity of wind events can be measured by the Beaufort Wind Scale. The
replication of the scale only reflects land-based effects. Beaufort Level 12 events have occurred
in McPherson County.

Force  Speed (mph) Description Specifications (for use on land)

0 0-1 Calm Calm; smoke rises vertically

1 1-3 Light Air Direction of wind shown by smoke drift,
but not by wind vanes

2 4-7 Light Breeze Wind felt on face; leaves rustle; ordinary
vanes moved by wind

3 8-12 Gentle Breeze Leaves and small twigs in constant
motion; wind extends light flag

4 13-18 Moderate Breeze Raises dust and loose paper; small
branches are moved

5 19-24 Fresh Breeze Small trees in leaf begin to sway; crested
wavelets form on inland waters

6 25-31 Strong Breeze Large branches in motion; whistling

heard in telegraph wires; umbrellas used
with difficulty

7 32-38 Near Gale Whole trees in motion; inconvenience
felt when walking against the wind

8 39-46 Gale Breaks twigs off trees; generally
impedes progress

9 47-54 Severe Gale Slight structural damage occurs
(chimneypots and slates removed)

10 55-63 Storm Seldom experienced inland; trees

uprooted; considerable structural
damage occurs

11 64-72 Violent Storm Very rarely experienced; accompanied
by widespread damage

12 72-83 Hurricane

Past Events

Event Type High Wind Magnitude
Number of Days with Event 29 40-96 mph
Number of Years with Event 9
Years of Data 10

(2014-2023)
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Possible Number of Days with Event per

2.9
Year
Occurrence Calculation 29/10=2.9
Probability of Future Event in Any Given 90%
Year
Probability Calculation 9/10 = 90%

It is universally agreed that high winds are highly probable in McPherson County and NOAA
data confirms that agreement. Severe wind events are common in eastern South Dakota.
Several times a year the residents of McPherson County can expect to experience strong winds
in excess of 40 mph. Gusts of wind in excess of 80 mph have also been recorded for the area.
NOAA shows 29 reports of high/severe wind during the last ten years. Many of the storm reports
state that there was property and tree damage, but no value is placed on the damage.

In the public survey, Strong Winds were ranked as the 1% most likely hazard to occur in
McPherson County and 33% of respondents had been negatively affected by Strong Winds in
the past ten years.

A complete 10-year history of High/Severe Winds can be found in Appendix C.

Future Probability Amidst A Changing Climate

According to the Fourth National Climate Assessment, there presently is not enough data or
research to quantify the magnitude of potential change that climate change may have on
windstorms. Future updates to the mitigation plan should include the latest research on how the
windstorm hazard frequency and severity could change.?®

Vulnerability Assessment

During the risk assessment activity at the planning meetings, participants agreed that high or
strong winds are highly likely to occur in the area. Participants viewed their area as having a
medium to high vulnerability to high or strong winds.

Strong Winds can be detrimental to the area. Trees, poles, power lines, and weak structures are
all susceptible and vulnerable to strong winds. When strong winds knock down trees, poles,
power lines, and structures it creates additional traffic hazards for travelers and commuters.
Strong winds are a common occurrence in all of McPherson County. Another area of particular
vulnerability would be those areas with dense tree growth where dead or decaying trees lose
their stability and can be blown over or knocked down easily. The farming community tends to
be vulnerable because many old farm sites have weak, dilapidated, or crumbling structures or
structures such as grain bins which can easily be blown over.

According to Headwaters Economics’ Populations at Risk report, in McPherson County, only 4%
of all occupied housing units are mobile homes, which are highly vulnerable to tornados and
other extreme weather events..?! During planning meetings, it was confirmed that there are not
many areas of the County where mobile homes are common. Most homes in the County have
basements for residents to seek shelter.

20 State of South Dakota Hazard Mitigation Plan. 2024.
21 Headwaters Economics. Populations at Risk. 2024.
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WINTER STORMS (including Blizzards, Freezing Rain/Ice, Heavy Snow,
Sleet, Snow, Winter Storms and Winter Weather)

Hazard Description

Generally winter weather can range from freezing rain to blizzard conditions and can occur
between October and April. Because of the multiple categories NOAA has for winter weather,
the probability of winter storms combines several hazards including blizzards, heavy snow, ice
storms, winter storms and winter weather.

Snow and ice storms are common in the plan jurisdiction. While such storms would be
considered extreme in many parts of the United States, the consistent nature of such weather
hazards are expected in this area. All types of winter weather are not unusual in the county.
Thus, planning and response mechanisms for snow and ice storms are vital to the County and
are routine procedures in the area due to the common nature of such storms.

Winter storms in South Dakota are known to cover large geographical areas, often an entire
county or multiple counties can be affected by a single storm. All of the storms identified in
Appendix C were considered to have occurred countywide. Due to the multiple occurrences of
winter storms each year, an exhaustive compilation is not possible.

Snow is a common occurrence throughout the County during the months from October to April.
Average snowfall in a season is about 38 inches. Accumulations in dry years can be as little as
5-10 inches, while wet years can see yearly totals up to 80 inches. Snow is a major contributing
factor to flooding, primarily during the spring months of melting.

Heavy Snow is snowfall accumulating to 4 inches or more in 12 hours or less. Or snowfall
accumulating to 6 inches or more in 24 hours or less.

Blizzards are snow storms that last at least three hours with sustained wind speeds of 35 mph or
greater, visibility of less than a quarter mile, temperatures lower than 20 degrees F and white out
conditions. Snow accumulations vary, but another contributing factor is loose snow existing on
the ground which can get blown around and aggravate the white out conditions resulting in limited
or zero visibility. These conditions are extremely dangerous to motorists and cause many traffic
accidents each year; many resulting in death. When such conditions arise, blizzard warnings or
severe blizzard warnings are issued. Severe blizzard conditions exist when winds obtain speeds
of at least 45 mph plus a great density of falling or blowing snow and a temperature of 10°F or
lower.

Freezing Rain/lce occurs when temperatures drop below 30 degrees F and rain starts to fall.
Freezing rain covers objects with ice, creating dangerous conditions due to slippery surfaces,
platforms, sidewalks, roads, and highways. Sometimes ice is unnoticeable and is then referred
to as black ice. Black ice creates dangerous conditions, especially for traffic. Additionally, a
guarter inch of frozen rain can significantly damage trees, electrical wires, weak structures, and
other objects due to the additional weight bearing down on them.

Severe Winter Storms deposit four or more inches of snow in a 12-hour period or six inches of
snow during a 24-hour period. Such storms are generally classified into four categories with
some taking the characteristics of several categories during distinct phases of the storm. These
categories include: freezing rain, sleet, snow, and blizzard. Generally winter storms can range
from moderate snow to blizzard conditions and can occur between October and April
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Sleet does not generally cling to objects like freezing rain, but it does make the ground very
slippery. This also increases the number of traffic accidents and personal injuries due to falls.
Sleet can severely slow down operations within a community. Not only is there a danger of
slipping, but with wind, sleet pellets become powerful projectiles that may damage structures,
vehicles, or other objects.

The extent rating of winter storms that cause issues in South Dakota includes storms forecasted
to be Winter Storm Warnings or Blizzard Warnings. The NWS issues a Winter Storm Warning
when conditions that can quickly become life threatening and are more serious than an
inconvenience are imminent or already occurring. Heavy snows, or a combination of snow,
freezing rain or extreme wind chill due to strong wind, may bring widespread or lengthy road
closures and hazardous travel conditions, plus threaten temporary loss of community services
such as power and water. Deep snow and additional strong wind chill or frostbite may be a
threat to even the appropriately dressed individual or to even the strongest person exposed to
the frigid weather for only a short period.

NOAA's National Centers for Environmental Information is now producing the Regional Snowfall
Index (RSI) for significant snowstorms that impact the eastern two thirds of the U.S. The RSI
ranks snowstorm impacts on a scale from 1 to 5, similar to the Fujita scale for tornadoes or the
Saffir-Simpson scale for hurricanes (see table below). The RSl is a regional index; a separate
index is produced for each of the six NCEI climate regions in the eastern two-thirds of the
nation. South Dakota is included in the Northern Rockies and Plains Region, along with
Nebraska, North Dakota, Wyoming, and Montana.9 RSI ratings from 1 to 5 are possible in
South Dakota.

Category Description
Notable
Significant
Major
Crippling
Extreme

abs wN k-

Hazard History

Event Type Blizzard Heavy Ice Storm Winter Winter
Snow Storm Weather

Number of Days 15 13 3 5 5

with Event

Number of Years 8 7 3 3 3

with Event

Years of Data 10 10 10 10 10
(2014-2023) (2014-2023) (2014-2023) (2014-2023) (2014-2023)

Possible Number 1.5 1.3 .30 .50 .50

of Days with

Event per Year

Occurrence 15/10=15 13/10=1.3 3/10=.2 5/10 = 0.5 5/10=0.5

Calculation
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Probability of 80% 70% 30% 30% 30%
Future Event in

Any Given Year

Probability 8/10=80%  7/10=70% | 3/10=30% 3/10=30%  3/10 =30%
Calculation

Complete Winter Storm History taken from the NOAA website can be found in Appendix C.

In the public survey, Severe Winter Weather was ranked as the 2nd most likely hazard to occur
in McPherson County and 50% of respondents had been negatively affected by Severe Winter
Weather in the past ten years.

April 1997 An ice storm that affected Edmunds and McPherson counties damaged 400 utility
poles and caused 1,500 wire breaks. FEM Electric customers on 600 meters were without
power for seven days. Business and economic impacts of this storm were estimated at
$3,000,000 and emergency repair and restoration costs were estimated at $1,000,000.

December 2016 - An intense surface low pressure area moved from northeast Colorado to
South Dakota from the 24th through the 26th. This storm was unusually warm for the region for
late December and produced record breaking heavy rain along with flooding in some cases.
Significant icing occurred across areas at or just below the freezing point, which resulted in
widespread tree and power pole and line damage to the area. Some downed branches and
trees fell onto homes across the region. This storm also brought high winds along with snow
and blizzard conditions to the region. This significant storm resulted in massive power outages,
stranded motorists and closed roads.

Ice accumulations were significant across central and northeastern South Dakota with over an
inch accumulation for some locations. High winds during this event increased the amount of
power pole, line, and tree damage. Those who did not see freezing rain accumulations had to
deal with ice as well. The ponding of the heavy rain froze overnight once much colder air moved
in. Roads and walkways became treacherous ice rinks and remained as such for many days.
There were numerous injuries from slips on the ice, as well as several vehicular accidents and
flight cancellations. Livestock were also affected, though most made it through the storm. Dairy
operations dealt with frozen drinking water tanks.

Precipitation amounts were very impressive for late December, as the system had near record
levels of atmospheric moisture to work with. Rain or freezing rain was the predominant
precipitation type for those roughly east of the Missouri River on the 25th. Some of the heaviest
rainfall amounts include: 0.99 inches at Eureka, 1.11 inches at Leola. From this rainfall, ice
accumulation amounts ranged from a quarter inch to nearly an inch and a half in places.

Rare thunderstorms, more indicative of spring than winter, were also widely reported on both
the rain and snow side of this system across the area on the 25th.

High winds gusting to over 70 mph impacted the entire region on the 25th and 26th. The
combination of snow and ice and high winds snapped or otherwise damaged hundreds of power
poles, downed several thousand miles of power lines, damaged several hundred transmission
structures and brought many substations down. Many roads were blocked by power lines.
Overall, more than one hundred linemen worked to bring the power back.
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Twenty-one counties encompassing 30 communities and 3 Indian reservations were impacted.
Entire communities, thousands of homes and businesses, and ultimately over 12,000 people
went without power. For some, power was not restored for 10 days despite tireless efforts. All
power was restored by January 4th, 2017. Water and sewer systems shut down for several
days for some communities and emergency shelters were necessary. County and city
governments were overwhelmed by ice accumulations and blizzard conditions and struggled
with maintaining accessibility even for emergency traffic. Road conditions deteriorated to the
point where it took up to several hours for emergency officials to respond to 911 calls. The
storm proved to be fatal when a Walworth County man fell, hit his head and succumbed to the
elements on Christmas Day.

Due to widespread significant impacts, the Governor of South Dakota declared a State of
Emergency on the 26th which helped facilitate the movement of out-of-state crews to aid with
power restoration. There was also a Presidential Disaster Declaration for damage to public
property. The total estimated damage was near $8 million for central and northeast South
Dakota.

March 2018 - An intense surface low pressure area brought scattered showers and
thunderstorms along with heavy snow to much of north central and northeast South Dakota from
the 5th to the 6th. The scattered showers and thunderstorms moved across the region during
the early morning hours of the 5th while heavy snow developed from the mid-morning to the
early afternoon. There were several reports of thundersnow across the region. Snowfall
amounts ranged from 6 to as much as 18 inches before it ended on the 6th. The very heavy
snow resulted in closed businesses, schools, government offices, difficult travel conditions with
several accidents reported, along with closed highways and Insterstate-29. Many activities and
events were also postponed or cancelled.

Some snowfall amounts from across the region include: 8 inches at Eureka, 11 inches at Leola.

Due to the track of the surface low pressure area, the western part of our region experienced
heavy snow and very strong northwest winds bringing blizzard conditions.

December 2018 - A large upper-level low pressure trough from the southwest United States
brought a couple rounds of snow to the region. The snow began in the morning hours of the
26th from midnight to noon and ended in the morning hours of the 28th. There was also mixed
precipitation including freezing drizzle with the first wave. Heavy snowfall amounts ranged from
6 to 13 inches. Northwest winds increased to 25 to 40 mph in the morning and afternoon with
gusts to over 50 mph on the 27th resulting in widespread blizzard conditions across much of the
region, ending in the morning hours of the 28th.

Travel was greatly affected or completely halted with no travel advised across much of the
region. Many reports of vehicles becoming stuck or ending up in the ditch occurred. There were
also many activities and events postponed or cancelled along with many businesses closed.

January 2019 - An intense clipper system followed by a powerful arctic boundary moved across
the region from northwest to southeast from the morning of the 27th to the morning of the 28th.
Fresh snowfall of 1 to 5 inches on the 27th was followed by high winds gusting from 55 to over
70 mph which brought ground blizzard conditions from the evening into the early morning hours.
Visibility was frequently down to zero in ground blizzard conditions. The winds and low visibility
hit quickly, catching many people off guard. Many people became stranded or went into the
ditch and had to be rescued. There was a no travel advisory for the area.
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The snowfall began between 10 am and noon and ended from 6 pm to 8 pm in the evening of
the 27th before the high winds/blizzard conditions came in. Some of the highest wind gusts
include 72 mph 13 miles east of Eureka. The ground blizzard was then followed by extreme
wind chills from the 29th through the 31st.

March 2019 - A record breaking surface low pressure area moved across the central plains and
brought rain, freezing rain, sleet, heavy snow and blizzard conditions to most all of central and
northeast South Dakota. In between the rain and snow, a band of freezing rain and sleet
occurred. Ice accumulation up to quarter to a half inch combined with high winds brought down
some power lines and poles bringing many power outages along with bringing treacherous
travel.

The heavy snow and strong winds also brought some cattle losses across the region along with
some damage to buildings. Nearly all schools were closed. The State B Basketball Tournament
in Aberdeen was also affected by the storm with a delay in the start time. Emergency
declarations were issued for many counties for the hazardous travel conditions and impassable
roads along with livestock losses and structure damage. The declarations included subsequent
flooding at the end of March. Agricultural producers were eligible for loans from the USDA who
incurred losses from the blizzard.

Some of the snowfall amounts include 10 inches at Eureka. Locations with a foot or more
include, 12 inches 13 miles west of Leola, and 9 miles south of Long Lake. The high winds and
heavy snow created 5-to-10-foot drifts.

April 2019 - A historic blizzard affected all of central and northeast South Dakota from April 11th
into the 12th. The storm came in two waves. The first wave brought a band of moderate to
heavy snow and thunder as it lifted from south to north across the region during the early
morning hours of the 10th. The thunder snow with this first wave brought snowfall rates of 2
inches or more an hour with initial snowfall accumulations of 2 to 10 inches. There were some
areas of light freezing rain from Pierre to Watertown in the early morning hours of the 10th.

The second wave of heavy snow and strong north winds were with the main surface low
pressure area moving across the central plains. The heavy snow in combination with winds
gusting to 35 to 50 mph brought widespread blizzard conditions along with heavy drifting. At the
storm's end, most locations received anywhere from 4 to 15 inches of snowfall with some
locations reporting extraordinary snowfall amounts of 16 to 30 inches.

The blizzard had wide ranging impacts across the region, mainly to cattle producers and
roadways. Countless roads were blocked or impassable. Thousands of ranchers were affected.
There were stranded herds of cows with countless calves buried in the snow (many lost). There
were also some spotty power outages. Most area roads were designated by the DOT as no
travel advised. Many vehicles became stuck across the region with several rescues taking
place. There were also several accidents reported. Schools were closed for two days along with
state offices throughout central and northeast South Dakota. With the ongoing flooding across
the region from the expansive snowmelt from the winter, the additional snowmelt water from this
blizzard would only exacerbate the widespread flooding across the region. Many counties
declared disasters in March with several more counties declaring disasters in April for the
flooding and the March blizzard.

Snowfall amounts include 7 inches at Eureka.
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October 2019 - A strong and rare winter storm brought heavy wet snow along with an initial
period of heavy sleet to central and northeast South Dakota. Snowfall amounts ranged from 6 to
13 inches with sleet amounts of 1 to 2 inches. Strong northwest winds of 25 to 35 mph with
gusts to 40 to 50 mph did bring some blowing snow creating lower visibility along with drifting
snhow. Travel was significantly disrupted or halted with a few accidents occurring. Many schools
were closed, and events were delayed or cancelled. The early heavy snow greatly affected
harvest along with damaging some of the crops.

Locations with a foot or more include, 12 inches at Eureka.

November — December 2019 - A deep low-pressure system tracked across the Northern Plains
in the days following Thanksgiving and produced widespread heavy snow across most of
central and northeast South Dakota. Areas of freezing drizzle occurred on Thanksgiving Day
and on Friday the 29th, bringing some spotty icy conditions. Heavy, wet snow then tracked from
south to north across the area from the late afternoon of the 29th persisting into Saturday the
30th. The snow then ended during the morning hours of December 1st. See November 2019
storm data.

Northwest winds gusting to 30 to 50 mph caused areas of blowing snow reducing visibilities,
affecting holiday travel. Road conditions deteriorated quickly through the event, with many No
Travel Advised statements. Several accidents occurred across the region. By the time the storm
let up in the morning hours of December 1st, anywhere from 6 to 17 inches of snow occurred.

Locations with more than a foot of snow include 16 inches at Eureka.

January 2020 - A strong surface low pressure system tracked from Wyoming across South
Dakota on Friday, January 17th and Saturday, January 18th. Two periods of snowfall occurred
with this system with the first snow event starting early to mid-morning Friday across northeast
South Dakota and ending by late afternoon. Moderate to heavy snowfall with south winds from
30 to 40 mph gusting to over 50 mph brought a period of blizzard conditions to northeast South
Dakota from the morning to the late afternoon on Friday. By Friday evening, a brief lull in the
winds allowed for improvements to the visibility.

A second quick period of snowfall occurred in the late evening and early morning hours with an
Arctic cold front coming in from the northwest. Northwest winds of 30 to 40 mph gusting to over
50 mph behind the front brought a second round of blizzard conditions from late Friday evening
into the early morning hours Saturday. Ground blizzard conditions then continued through much
of the day Saturday across northeast South Dakota. Very cold air moved in with the northwest
winds as well.

Some power outages occurred along with many vehicles in ditches. The Arctic front surge on
Friday evening caught a resident in McPherson County off guard. He left Long Lake in the late
evening where about 3 inches of snow had fallen with no wind. As he traveled to Highway 10
and turned west, the Arctic front hit with very strong winds and blizzard conditions. His pickup
went into the ditch only 3 miles from home. He was stuck through the night into Saturday
morning the 18th. He stayed with his vehicle and cleared his tailpipe every half hour. The pickup
heater quit working at 3 am and the windows iced up. Ground blizzard conditions remained into
Saturday when he was rescued about 1030 am. There was also another vehicle stranded about
100 yards away. On Friday, many schools were closed with nearly all activities canceled or
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postponed for the weekend. The governor closed state branch executive offices for Friday
afternoon.

Snowfall amounts ranged from 1 to 6 inches from the Missouri River east through northeast
South Dakota. The highest amounts included 3 inches at Sisseton, Webster, Aberdeen, Long
Lake, and Clear Lake; 4 inches at Eureka, Bowdle, and Faulkton; 5 inches at Clark, Roy Lake,
and Castlewood; and 6 inches at Summit, Milbank, and 3 miles east of Watertown.

October 2020 - The second of three rare October heavy snow events occurred across north
central and northeast South Dakota on October 21st and 22nd. An upper-level low pressure
trough from the northwest traversing over rare October cold air brought heavy snow of 6 to 13
inches to the region. Roads became snow covered and difficult to travel. Also, school starts
were delayed or were closed for the day.

Snowfall amounts from across the region include: 11 inches 11 miles southwest of Eureka and
12 inches 5 miles northwest of Leola.

The three rare heavy snow producing systems along with the abnormally cold air set numerous
temperature and snowfall records. Most locations across the region had both their top ten
coldest and snowiest Octobers on record. There were also numerous daily temperature records
set for many locations from the 19th through the 28th.

November 2022 - A low pressure system tracked from Colorado through southeast South
Dakota. Initially, a period of freezing drizzle resulted in hazardous travel conditions and at least
one request for No Travel Advised early on the morning of the 9th between the Missouri and
James River Valleys. Temperatures briefly moderated during the day for a few locations but
then fell back to near or below freezing during the course of the afternoon and evening on the
9th. The main push of moisture, which involved a mix of steady freezing rain and occasional
sleet, developed during the evening of the 9th and moved north through the overnight hours.
Widespread accumulations of freezing drizzle and freezing rain totaled between a quarter inch
and one-half inch of ice, with an estimated one inch of total ice accumulation in Gettysburg. The
combination of ice and strong winds that followed resulted in widespread tree damage and
power interruptions between the Missouri and James River Valleys. Well below average
temperatures moved in behind this system, which only prolonged impacts as temperatures
remained below 32 F for many days, preventing a natural thaw of the ice and snow. Additionally,
freezing drizzle changed over to heavy snow in far north central South Dakota. McPherson
county Sheriff requested a Local Area Emergency with no travel advised due to ice covered
roads resulting in hazardous travel conditions across the county.

December 2022 - A strong area of low pressure brought strong winds and periods of snow and
heavy snow over a 4 plus day period. The bulk of the snow across central South Dakota fell
between 6am on December 13th through 6am on December 14th, with more variability across
northeastern South Dakota.

The South Dakota Department of Transportation placed nearly the entire state under No Travel
Advised or had road closures by Thursday December 15th, as numerous roads had become
impassable. Numerous vehicle accidents and rescues occurred as well. Additionally, school was
cancelled for multiple consecutive days at numerous locations.

The snow and heavy snow were just one component of a highly impactful, major winter storm.
This storm was severe, widespread and prolonged in nature, and produced freezing rain, heavy
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snow and/or blizzard conditions from December 12th-16th across the region. A Major Disaster
Declaration was declared on February 27th by Governor Noem for several counties across
central and northeastern South Dakota for winter weather from December 12-25th. Six inches of
snow was recorded by 8am on the 14th 5 miles SE of Leola. Additional accumulating snow fell
thereafter.

December 2022 - An unusually potent blast of cold air for December followed in behind a
reinforcing Arctic front Tuesday night, December 20th, into Wednesday, December 21st, along
with a trace to as much as 2 to 4 inches of new snowfall on top of the pre-existing loose
snhowpack. Wind gusts of 35 to 55 mph behind this front impacted the region from December
21st through December 23rd, resulting in an extended period of life-threatening wind chills in the
-35 to -60 degree F range and ground blizzard conditions.

The extreme cold made the threat to stranded motorists even more dangerous, as numerous
roads became impassable. Nearly the entire state was virtually shut down, for the second time
this December, as roads were either deemed No Travel Advised or closed by the South Dakota
Department of Transportation. Additional impacts included numerous vehicle accidents and
rescues, as well as numerous school closures. Governor Noem declared a Winter Storm
Emergency on December 22nd, which activated the SD National Guard and allowed assistance
from the state to county governments as needed. Furthermore, a Major Disaster Declaration
was declared on February 27th by Governor Noem for several counties across central and
northeastern South Dakota for winter weather from December 12-25th.

Future Probability Amidst A Changing Climate

The winter season is warming at a faster rate than any other season in the Northern Plains
Region, and this is also true for South Dakota. Winter storms and blizzards, however, will
continue to be a severe weather hazard in the State. Warmer winter temperatures could mean
more ice and freezing rain events, which often impact electrical utilities and communication
systems, but can also affect agricultural livestock and roads and transportation. A warmer winter
climate could reduce energy consumption for heating in the long run, but there will still be some
periods of exceptional cold temperatures. The northern U.S. has experienced an increase in the
frequency of large snowfall events, where other places in the country have been decreasing.
Some analyses have shown an increase in winter storm frequency and intensity, with storm
tracks moving northward since 1950. There remains some uncertainty in projections for the
coming decades, but the rising trend of extreme precipitation events in general (including winter
season) will continue to be a hazard. According to the Fourth National Climate Assessment,
rising temperatures in the Northern Great Plains have resulted in shorter snow seasons and
rapid melting of winter snowpack.??

Vulnerability Assessment

During the risk assessment activity at the planning meetings, participants mostly agreed that
severe winter weather is highly likely to occur in the area. Participants viewed their area as having
a medium to high vulnerability to severe winter weather.

FEMA'’s National Risk Index scores winter weather risk in McPherson County as Relatively
Moderate.

While virtually all aspects of the population are vulnerable to severe winter weather, there are
segments of the population that are more vulnerable to the potential indirect impacts of a severe

22 State of South Dakota Hazard Mitigation Plan. 2024.
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winter storm than others, particularly the loss of electrical power. As a group, the elderly or
disabled, especially those with home health care services that rely heavily on an uninterrupted
source of electricity. Resident populations in nursing homes or other special needs housing and
those with inadequate housing or inadequate heating. may also be vulnerable if electrical
outages are prolonged. *

People that live in McPherson County are especially vulnerable to these conditions because
people tend to leave their homes to get places such as work, school, and stores rather than
staying inside. The greatest danger during winter weather is traveling because people often get
stuck, stranded, and lost when driving their vehicles which usually prompts others such as
family and or emergency responders to go out in the conditions to rescue them. Many
individuals venture out in inclement weather because they need to get to work or school; want to
observe the weather, or to rescue stranded family or friends. While it is difficult to quantify or
find historical data on those that have accidents or get stranded during severe weather events,
severe winter driving conditions raise the vulnerability of the commuting population.

Freezing Rain/Ice causes adverse conditions such as slippery surfaces and extra weight buildup
on power lines, poles, trees, and structures. The additional weight can often cause weak
structures to cave in and cause tree branches and power lines to break and fall. McPherson
County and the local jurisdictions within are susceptible to these conditions due to the types of
structures and surfaces that exist in the county that cannot be protected from freezing rain.
Traffic on the roads and highways tends to be the biggest hazard during freezing rain conditions
because vehicles often slide off the road which prompts emergency responders and others to
have to go out on rescue missions in adverse conditions.

Heavy snow can immobilize transportation, down power lines and trees and cause the
collapsing of weaker structures. Livestock and wildlife are also very vulnerable during periods of
heavy snow. Most storms can be considered to have occurred countywide.

Additionally, winter storms often result in some forms of utility mishaps. High voltage electric
transmission/distribution lines are prominent in the area. These lines are susceptible to breaking
under freezing rain and icy conditions and severing during high blizzard winds. Within the county
there are fiber optics associated with phone transmissions that are the lifeline to communications.
Any electrical complications bring associated risk of food spoilage, appliance burnout, loss of
water, and potential harm for in-house life support users. Limited loss of power is not uncommon
on an annual basis. A typical power interruption lasts from 1 to 3 hours. Most residents are
prepared to deal with this type of inconvenience.

Populations at highest vulnerability for this type of hazard are rural homeowners, which account
for approximately 46% of the district, and the elderly, which is 31% of the total population in
McPherson County. As with any weather event, those dependent upon healthcare supplies and
other essentials will also bear the brunt of highway closures and slowed transportation due to
snow and ice. Emergency services will also be delayed during winter storms. Some of the
critical facilities that could be utilized in disaster situations do not have backup generators. Also,
some facilities have generators that only power a portion of operations.

Severe Winter Storms have a high risk of occurrence. Heavy snow can immobilize

transportation, down power lines and trees and cause the collapsing of weaker structures.
Livestock and wildlife are also very vulnerable during periods of heavy snow.
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Snow Drifts are caused by wind blowing snow and cold temperatures. These drifts can be small
finger drifts on roadways causing cautionary driving, or 20-foot-high drifts that block entire
highways, roads, and farmyards for several days.

Snow removal policies and emergency response are at excellent performance and no projects
will be considered in this area. Generators provide back-up power to many critical facilities
within Redfield and in rural areas. However, some of the critical facilities that could be utilized in
disaster situations do not have backup generators. Also, some facilities have generators that
only power a portion of operations.

ASSESSING VULNERABILITY: OVERVIEW

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.

VULNERABLE POPULATIONS

Natural hazards can take a hard toll on vulnerable populations such as the elderly, young
children, individuals with low incomes and individuals with disabilities.

The National Risk Index is a dataset and online tool to help illustrate the United States
communities most at risk for 18 natural hazards. It was designed and built by FEMA in close
collaboration with various stakeholders and partners in academia; local, state and federal
government; and private industry.

Social Vulnerability

Social Vulnerability refers to a community’s capacity to prepare for and respond to the stress of
hazardous events ranging from natural disasters, such as tornadoes or disease outbreaks to
human cause threats such as toxic chemical spills. The CDC’s Social Vulnerability Index
(CDC/ATSDR SVI 2022) groups sixteen factors into four themes that summarize the extent to
which the area is socially vulnerable to a disaster. The factors include economic data as well as
date regarding education, family characteristics, housing, language ability, ethnicity and vehicle
access. Overall Social Vulnerability combines all of the variables to provide a comprehensive
assessment.

Table 4.25 CDC/ATSDR Social Vulnerability Index 2022

County Overall Socioeconomic Household Racial Housing Type/
Social Status Characteristics and Transportation
Vulnerability Ethnic
Minority
Status
McPherson | Moderately = Moderately High Low Moderately Low
Low Low

Socioeconomic Status includes those below 150% poverty, unemployed, housing costs burden,
no high school diploma and no health insurance. 13.2% of people in McPherson County are in
poverty. 4.8% of people in McPherson County are both in poverty and over the age of 65.

Headwaters Economics’ Populations at Risk report explains that natural disasters
disproportionally impact the poor because of factors such as inadequate housing, social
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exclusion, a diminished ability to evacuate, lack of property insurance, and more acute
emotional stress. Low-income people also are more likely to be overlooked during emergency
response following disasters. Low-income residents are also less likely to have adequate
property insurance, so they may bear an even greater burden from property damage due to
natural disasters.

Household Characteristics includes those aged 65 and older, aged 17 and younger, civilians
with disabilities, single parent household, and English language proficiency. As discussed
previously, 31% of McPherson County residents are over the age of 65. 17% of households are
made up of people who are over the age of 65 and live alone, which makes them more
vulnerable to many natural hazards.

Headwaters Economics’ Populations at Risk report explains that race and ethnicity are strongly
correlated with vulnerability to natural hazards.

According to Headwaters Economics Populations at Risk, older adults also are at increased risk
of compromised health related to environmental hazards and climate change. Age is the single
greatest risk factor related to illness or death from extreme heat. The elderly are more likely to
have pre-existing medical conditions or compromised mobility, which reduces their ability to
respond to natural disasters. Older adults are more susceptible to air pollution such as ground
level ozone, particulate matter, or dust. Increased dust is associated with drought, wildfires, and
high wind events.?