CHAPTER
INTRODUCTION

Background

This plan is an update of théharles Mix Counti?reDisaster Mitigation Planwhich was
approved by FEMA 008 andwhichthen expired in November 2013The purpose of the
plan is toprevent or reducelosses to people and property that may result from future
hazard eventsn Charles MibCouny. The plan identifieand analyzes theazards thathe
county is susceptible to, anmaroposes a mitigation strategy to minimize future damaigat
may becausedby those hazards The document will serve as a strategic planning tool for
use byCharles Mix Qunty in itseffortsto mitigate againstfuture disasterevents.

This is a muljurisdictional plan.All of themunicipalitiedocated within Charles Mix County
were invited to participate in the plan's development, and each had participated when the
current plan (that is, the plan now being updated) was being developed. Following is the
list of municipalities thatchose to participate in the plan's developmenity having a
representative attend theplanningmeetings providing input into the planand pasig a
resolution supporting and adopting the plan:

1 Charles MixCounty
Town of Dante
City of Lake Andes
Town of Pickstown
Cityof Platte

City of Wagner
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TheCity of Geddes and the Town of Raviwire not represented at the planning meetings,
nor did they participate in any other way in the planning process

Otherentitiesthat participated in the plan's developmebly having a representativattend
the planning meetings and/or contributing informatiém the plan included
1 Charles Mix Electric Association
Randall Community Water District
U.S. Army Corps of Engineers
Wagner Community Memorial Hospital
Platte HealthCenter(provided information, but did not attend meetings)
Platte Colony/Academy Fire Department
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Figure 1.1¢ CountyLocation
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Planning Process

The effort that led to the development of this plan should be viewed as a part of the larger,
integrated approach to hazard mitigation planning in South Dakota that is led by the South
Dakota Office of Emergency Management. Production of the plan wasultireate
responsibility of the Charles Mix County Emergency Management Director, who served as
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from a disaster mitigation planning team that was put together iy Emergency
Management Director and whose members are listed beloWahblel.1.

The plan itself was written by an outside contractor, Planning & Development District 11l of
Lhylid2ys {2dziK 5F120F% 2yS 2F ( Kd&ficethaslad SQa&
extensive amount of experience in producing various kinds of planning documents,
including municipalordinances, land use plans, and zoning ordinances, and it is an
acknowledged leader in geographic information systems (GIS) technologuyti [3akota.
Furthermore, its staff has written disaster mitigation plans for all sixteen of the counties in
the District's planning area, including Charles Mixd2y (i & Q dplailM\ZO@.A y | f

The following staff members of Planning & Development Distlicivere involved in the
production of the plan. John Clem, a Community Development Specialist, was the project
manager and author of the plan. Assisting Mr. Clem was Harry Redman, a Geographic
Information Systems Professional, who produced all the nfapghe plan, directed the
floodplain risk analysis (see next secdoand completed the county land cover analysis
described in the previous chapter. Additiomasearch and information gathering was
provided by Jen Moser, an administrative professionath Planning & Development
District IlI.

The initial planning stages for this plan update began in 20b8n an application was
submitted to FEMA for Hazard Mitigation Grant Program (HMGP) funds to help pay for the
update The HMGHunds were awarded to the County in February 20Ebllowing this,

John Clem anthe Charles Mix County Emergency Management Dirdmgan to develop

the methodology andstrategy to be used tapdatethe plan The firststepwas toorganize

the disaster mitigation planning team.This is the core group of individuals who attended
the planning meetings, provided information and various documents that were used to
produce the plan, proposed the mitigation actions included herein, reviewed drafts of the
plan as it was being assembled, and reviewed and approved the final version of the plan.

Invited to participate on the planning team were the following:

1 Charles Mix County staff (county commissioners, planning/zoning officials,
floodplain administrator, GIS staff, director of equalization, highway
superintendent)

1 Municipal epresentatives fromall Charles Mix Countgities and towns(city
council members, finance officers, public works staff, etc)

9 Utility providers
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Health care providers

Fire districtrepresentatives
Township officials

U.S. Army Corps of Engineers

Eachindividual on theplanning teamhad at least one of the following attributes to
contribute to the planning process:

1 Significant understanding of how hazards affect the county padicipating

jurisdictions.

T {dzoadl yaalt

1y2¢6f SR3S

27

iKS O2dzylieéQa

1 Resources at their disposal to assist in the planning effort, such as maps or data
on past hazard events.

1 The authority to help implement the mitigation strategy thaas developed.

Table 1.1 lists the planning team members, inciad their attendance at the planning
meetingsthat were held as the plan was being developed.

Tablel.1 ¢ Participation in Plan Development

Name Representing Position Meeting Attendance
Mtg 1 Mtg 2 Mtg 3 Mtg 4
5/29/14 | 6/26/14 | 7/24/14 | 9/25/14
John Clem Planning District || Planner(plan author) X X X X
Mike Kotab Charles Mix Co Emergency Mgmbir X X X X
Jack Soulek Charles Mix Co County Commissioner X X X
Keith Mushitz Charles MixCo County Commissioner X
Sherri Fuchs Charles Mix Co Auditor X
Noreen Strid Charles Mix Co GIS Administrator X X X X
Denise Weber Charles Mix Co Director of Equalization X X X
Jerry Horst Charles Mix Co Hwy Dept X
Douglas Kniffen | Charles MixCo Hwy Dept X X X
Janeece Weber | Charles Mix Co Equalization Office X
Karol Kniffen Charles Mix Co Treasurer X X
Randy Thaler Charles Mix Co Sheriff X
Dick Rysavy Town of Dante Mayor X X X X
Ann Rysavy Town of Dante Resident X
Mike Dangel City ofLake Andes Fire Dept wlunteer X X X X
Jigs Cole Town of Pickstown Finance Officer X
Rick Gustad City of Platte Mayor/Fire Dept Chief X X X
Brandon Semmler City ofPlatte Police DepChief X
DonHosek City of Wagner Mayor X
Larry Blaha City of Wagner Public Works Director X X X X
John Brooks Ch Mix Electric Assoc | Superintendent X X
Matt Anderson Randall Water District | Staff X X
Robert Durham | Randall Water District | Staff X
Chad Anderson | Randall Water District | Staff X
Cody Wilson Army Corps of Engineer| Staff X
Beverly dhns Wagner Hospital Administrator X X X X
David Kigne Wagner Hospital Facility Maintenance X X X X
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Name Representing Position Meeting Attendance
Mtg 1 Mtg 2 Mtg 3 Mtg 4
5/29/14 | 6/26/14 | 7/24/14 | 9/25/14

Claude Olson Platte Colony Member X
Albert Stahl Platte Colony Member X
KeithAnderson Platte Implement Co Employee X

Outread Effort

Throughout the plan's development, efforts were made to obtain publiolvement in the

plan. At the outset of the process, public involvement was encouraged through a press
releasethat was published prior to the first planning meetinglive WagnerPost the Platte
Enterprise and the Lake Ande&/ave The press release als@s posted on the following
websites as was the agenda feach ofthe planning meetings that were held

1 Charles Mix Countghttp://charlesmix.sdcounties.org/)

1 City of Platte (http://www.plattesd.org/)

1 City of Wagner (http://www.cityofwagner.org/)

1 Planning & Development District Iht{p://www.districtiii.org/)

Emergency management directorssaveralnearby countieslso wereinformed about the
plan at the outset of the planning processs was theSouth DakoteDffice of Energency
Management. SeeAppendix A for documentation of the public outreach effort.

A press release announcing the completion of the plan was published in the local
newspapers identified aboyeand the plan itself was madavailable for review and
commenton thewebsites listed above

Planning Meetings

To obtain information and input fahe plan,a series omeetings of the mitigatiomplanning
team washeld. Leadership and guidana the planning meetings was provided by John
Clem and the Emergency Management Directdn agenda wadistributed tothe planning
team membersprior to each meeting to help them prepare for the meetingsd the
meeting minutes were senbut afterward to keep everybody informed of what was
discussed and any decisions that were mati¢hen team members had questions about a
particular topic of discussin during the meetings either Mr. Clem or the Emergency
Management Director would step in.
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free-flowing discussionvas always encouragedNo subcommittees were formed, no votes
were taken or motions made, and decisions were made by mutual consensus of the
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voicing their opinion, and no one was made to farYy less important than anyone else.
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As theplanningteam was being assembled, arrangements were made for the first meeting
A meetingplace and time wasstablished, and a copy of the county's current hazard
mitigation plan was sent to each prospectplnning team member, along witln agenda

for the meeting.

Meeting 1- Introduction
The first meeting of the planning teafocused on the following topics:

1 Introdudngthe participants about thenitigation planning process;
9 Discussion of how the plamould be developed in the coming months;

1 Discussion of the various types of information that would be needed to develop
the plan;

1 Discussion of how to get broader input into the planning process, including the
involvement of the general public; and

1 Reviewof the county's current disaster mitigation plan.

During the discussion about input, the planning team discussed whether any other
individuals or entitiesiot already present shoulte involved in the planning procesad

also strategized about how tget more public input into the plan.No ideas were brought
forth, other than to continue press releases about the plan.

To conclude the meeting, the county's current hazard mitigation plan was reviewed, and
the planning team was asked for their generalropns ofthe plan. The consensus of team
members was that the plan could be improved in many areapecially the risk assessment
section

Meeting 2- Risk Assessment

The risk assessment phase began at the second planning meeting, starting rwith a
identification of the hazards that impact the countyThe teamreviewed the hazards
identified in the State of South Dakota Hazard Mitigation Plamiewedthe risk assessment
section of the county'surrent mitigation plan, andooked athistorical recods of hazard
events that have occurred in the countiollowing this reviewthe teamfinalized the list of
hazards itwvanted to focus on with this plan.

Information wasthen gatheredfrom each of the participating jurisdictions about how each
specifichazard affected their community. Discussion was augmented with a variety of
maps, including aerial photography apdrcel maps. During this discussion, a review was
made of the existing resourcesd capabilities in each community available to accomplish
hazard mitigationand for responding to emergenciesAs part of this process, the team
began identifying the most important community assets throughihg county. Particular
emphasis was placed on the critical facilities in each jurisdiction. The assdistedein
Chapter lllandshown on the hazard vulnerability msyncluded in that chapter.



With the hazards and community assets identified, the risk assessment couatwhijdeted.
Various methods to analyze risk were used, discussed i€hapter IlJ which was done
after the meeting byPlanning & Development District Btaff. The results of the risk
assessment were forwarded to the planning team for review prior to the next meeting. This
included a summary of the textual information presentedGhapter Il] maps showing
hazardprone areas, and tables showing the value of propeybtentially at risk in these
areas.

Meeting 3- Mitigation Strategy

The third meeting focused on development of the mitigation strategy. Formation of the
strategy began with a review of the results of the risk assessment, whach been
distributed tothe planning team prior to the meeting. This leddiscussion about the goals
and objectives to be achieved with the mitigation plan. The list of goals and objectives that
the planning team identified is included @hapter 1V

With the goals and objé¢iwes determined, the teanthen began the process of determining
the specific mitigation actions that could be takenenable the goals to be achieved. igh
process began with theeam reviewing the list of proposed actions included in the current
mitigation plan, with discussion follomg about the progress that had been made on
implementing the actions (a list summarizing the progress on the actions is included in
Chapter IV).

A wide range ofmitigation actions wasconsidered at the meetinghased on a list of
potential mitigation actions that was provided blye Planning & Development District Il
office for the team to review After lengthy discussigmonsensus was reached alothe
mitigation actions to include in the plan. Most of the information about the actions, such as
estimated cost, the party responsible for implementation, and potential funding sources,
was provided at the meeting.Prioritization of the actions in eh jurisdiction also was
determined, focusing on the benefits of each action versus the estimated cost.

Meeting 4- Plan Implementation and Maintenance

Prior to the final meeting of the planning team, the Planning & Development District Il
office completeda first draft of the completed pla which includedhe list of mitigation
actions identified by the planning teanThedraft was distributed to the teanmembers for
their reviewprior to the meeting

The meeting began with eeview of thedraft, and a few errors were pointed out by team
members, including the fact that some of the city limits showRigure 3.4through Figure

3.11 were inaccurate. Additional information about some of th@roposed mitigation
actionsalsowas provided at tis time such as cost estimates, and a final opportunity was
given for the jurisdictions to propose any additional actions. The final list of actions
proposed by the participating jurisdictions is preseniehapter I(seeTable 4.2.



Discussion then followed about how the plan will be implemented. The team considered
how the planwill be incorporated into the existing planning mechanisms at the county and
local levels; how the plan will be monitored, evaluated, and updated; and hewptilic

can be brought more into the planning process in the coming years. It was emphasized that
cooperation and communication between the county and the participating jurisdictions will
be very important going forward, and discussion occurred about Hus could best be
achieved. The Emergency Management Director emphasized the importance of ensuring
that no local decisions be made or actions taken contrary to the goals of this plan.

After the meeting,needed corrections were made to the plan and #iddal information

was added based on discussion at the meetidgpress release announcing the completion

of the plan was then published in the local newspapers, and the plan was made available for
review and comment on the county and local websitBe. comments were received during

the review period, which lasted one month After the review period, theplan was
submitted to the South Dakota Office of Emergency Manageémen
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(HAPTEHR
COMMUNITYPROFILE

Background

This chapter serves as a basic introduction of the cauritgpics addressed in this chapter

coverthe county'sphysical conditionsits population and sockeconomic characteristics,

utilities andinfrastructure,and services Following chapters are devoted to assessing risks
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will implement the plan.

General Description

Charles Mix County is located in southeast South Dalaitaut 100 miles west of Sioux

Falls, the state's largest citgdeFigure 1.). Thecounty covers 1,098 square miles in area

Thee are sevenncorporated municipalitis located within the county Dante, Geddes,

Lake Andes, Pickstown, Platte, Ravinia, and Wagi&e county seat is located in Lake

Andes, andVagner has the largegtopulation. Figure 2.1showsii KS O2 dzy i & Qa 02 Y Y dz
and road network Unincorporated communities within the county include Academy,

Marty, and Greenwood.

There are alsoa number of other populated places located within Charles Mix County
which are shown irFigure 2.1 Ths includeshree Hutterite colonies each ofwhich has
approximately 1250 150 residents'. Also, there are everal recreational areas the
county that contain a mixture of permanent housingand seasonalbkpccupied private
camping areas The two largest recreational areas are North Point, which is located just
northwest of Pickstown(Figure 22), and Platte CreekFigure 23), located several miles
southwest of Platte. AppendixD providesbasicinformation about the campingreas.

Physical Characteristics

The landscape in Charles Mix County is mostly open, and the terrain is generally level,
except along the Missouri River, where wooded draws characterize the landscape. Much of
the land in the county iglevoted to agricultural prodction, primarily rowcrops such as
corn, soybeans, and wheat, and there is also a considerable amount of pastureland.

! Hutterite Colonies are rural, agriculturalbased communities occupied by descendants of German people
who cling to many of their traditional ways. There are more than 400 Hutterite colonies located in the north
central United States and Canada
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Figure 2.1¢ Political Map
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Figure 2.2; North PointRecreation Area
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Table2.1 provides a breakdown of the land cover in Charles Mix County. The table is based

off satellite imagery downloaded from the United States Geological Service at
http://www.mrlc.gov/, which was then processed using ArcGIS computer mapping
software. As the table shows, the predominant types of land cover in the county are
cultivated crops, pasture land, and grassland, which together comprise approximately 87
LISNOSyYy G 27F &KBeveldpedadnn gnekas up dhly a very small fraction of the

land area.Figure24A & | 3INI LIKA O NBLINBaASYylGlFGA2y 2F GKS

Table2.1 - Vegetative Land Cover

Cover Type Square % of Total

Miles Area
Cultivated crops 478.2 41.6
Pastureland 322.9 28.1
Grassland and Shrub/Scrub 197.1 17.1
Open water 58.2 51
Developed land (open space) 39.2 3.4
Forested land 25.8 2.2
Wetlands 24.5 2.1
Developed land (low to high intensity 3.7 0.3
Barren land 0.5
Total Area 1150.1

SourcelUnited States Geological Service

Most soil in the county is fertile and walrained, and therefore conducive to agriculture, as

long as there is sufficient soil moisture. Excessive slopes and rocky soils are rare. Drainage
is generally good, but therare many wetlands in the county, some of which are now used

as waterfowl or wildlife production areashile others have been drainefbr farming.

As in most bSouth Dakota, the climate of Charles Mix County is characterized dsisid

and continental, which means that summers are often hot and winters can be very cold.
There are no large bodies of water or mountain ranges to mitigate against these extremes.
Precipitation averages about 20 to 25 inches per year, and during drought years the amount
canbe much less. Most of the precipitation occurs during the spring and early summer;
winter snow is not frequent, but snow cover on the ground is fairly constant during many
winters. Blizzards are a definite hazard.

Following iclimate data irthe county as reported from th&Vagnerweather station.

Table 2.2- Monthly Climate Conditions in Charles Mix County (BX 2011)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Annual
Ave High 30.9| 36.2| 47.7| 62.7| 74.5| 84.0| 91.0| 88.7| 79.3| 65.7| 47.5| 34.6 61.9
Ave Low 8.9| 13.8| 23.7| 36.1| 475| 57.6| 63.5| 61.3| 51.2| 38.6 | 24.8| 13.9 36.7
Ave Precip 07| 09| 16| 27| 35| 38| 28| 27| 25| 17| 10| 0.8 24.7
Ave Snowfall 73| 79| 86| 34| 01| 00| 00| 00| 00| 09| 47| 7.9 40.8
Ave SnovbDepth 3 3 1 0 0 0 0 0 0 0 1 2 1

Source: High Plains Regional Climate Cehtgp://www.hprcc.unl.edu/data/historical)

The average high and low are in degrees Fahrentitprecipitationfiguresare in inches
13
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Figure2.4 - CountyLand Cover
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Socieconomic Description

Charles Mix Countg very sparsely populatedThe county had @ensus 2010 populatiarf
9,129 anda population density obnly 8.3 people per square mile In comparison,the
State of SouttDakota which is one of the least densely populated states in the nation, has
a population density o11.1 per square mile, anthe national figure is 89.5In addition to
being sparsely populatedzharles Mix Countizas beenexperiening a steady pojlation
declinefor the last several decades, &able 2.3shows andthe population is expected to
continuedecreasing

Table 2.3 PopulationChage

Entity Pop Pop Pop Pop Pop Pop Pop 2020| Pop 205
1920 1940 1960 1980 2000 2010 Projected | Projected
Charles Mix Co.| 16,256| 13,449| 11,785 9,680 9,350 9,129 8,712 8,463

Source: U.S. Census (http://factfinder2.census.gov/faces/navl/jsf/pages/index.xhtmlersity of South
Dakota Governmental Research Bureau

Table 2.4 provides Ilasic demographic information for the county aedch municipality

within the county The table shows that 35% of the county's population is composed of
minorities, primarily Native Americans, many of whom live in the communities of Lake
Andes and Wagneags wellas the unincorporated community of Marty.

Table2.4 - PopulationCharacteristics

Entity Pop Median Minority

2010 Age Population
Charles Mix Co. 9,129 39.0 35%
Dante 84 39.4 0%
Geddes 208 45.5 1%
Lake Andes 879 29.8 60%
Pickstown 201 447 32%
Platte 1,230 49.6 3%
Ravinia 61 14.1 57%
Wagner 1,566 42.1 46%

Source: U.S. Census (http://factfinder2.census.tam#s/nav/jsf/pages/index.xhtml)
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and manufacturing are naa significantpart of the local economyIn part kecause of the
lack of high wage occupations, income levels in the county are well belde fgjares, as
shown inTable2.5. Poverty and unemploymentates tend to be fairly high among the
county's Native American population, which also contributes to the county's lower than
average socioeconomic standing.
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Table2.5 - Socioeconomicharacteristics (2010)

Entity Median Family Households | Unemployment | High School | Bachelor's
Family Poverty Receiving Food Rate Grad or Degree or
Income Rate Stamps Higher Higher
Charles Mix Co{ $51,974 15.4% 16.1% 8.4% 85.2% 16.1%
South Dakota $62,967 8.7% 9.9% 4.9% 90.1% 26.0%
United States $64,585 10.9% 11.4% 9.3% 85.7% 28.5%

Source: U.S. Census (http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml)

Infrastructure and Utllities

Transportation

/| K N¥ $a aAE [/ 2dzyieQd YIAY GNIYaLRNIIGAZ2Y NP dz
Highway 281, SD Highway 44, and SD HighwayT4e surfacdype breakdown among

/| KI Ny Sa aAiE, ak @f dayfei2d 1S folldws: R &
9 Hard surface 358 miles
M1 Gravel 1,154 miles
9 Low maintenance 377 miles

There are no active railroad lines in the county, although there are plans to rehabilitate the
old Napa Rail Line that once connected the communities of Dante, Wagner, Ravinia, Lake
Andes, Geddes, and Riat It is not known when the railroad line might be reactivated.
Lake Andes, Platte, and Wagner each have a municipal airport suitable for small aircraft.
The Wagner airport has a runway long enough to accommodate small jets.

Utilities
Water service iprovided throughout Charles Mix County by the Randall Community Water
District. Thewater district serves ruratounty residentsindividually,including those in

Dante and Ravinjaand provides bulk water to the municipalitiesf Geddes, Lak&ndes,
Picksown, Platte, and Wagner.

Each of thetowns has its ownwastewater collection and treatment systenexcept for
Dante Residents there, and in all the rural areas of the courgly, onsepticsystems

Solid waste service is provided by tBeuthernMissouri Recycling and Waste Management
District, which operates a landfill located about 1.5 miles west of Lake Andes. Most of the
household waste generated within Charles Mix County ends up at the larid&Bignated
rubble sites are located outsidée larger townsn the county.

Electric power is provided taural county residents by the Charles Mix Electric Association,
which alsosupplies power to the Fort Randall Casino, a major power user. Weslern
Energy serves all municipal users, exddjoise in Pickstown, which has its own municipal
power sysém. Natural gas is not available anywhere in the county.
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Telephoneservice is provided by a variety of companies. Hoet Randall Telephone
Company serves Lake Andes, Pickstown, Ravinia, andeWagidstate Communications
serves Geddes and Platte; and the PrairieWave Community Telephone serves Dante.
Cellular phone service is available throughout the county, but therestilesome areas
where signals are weak or naxistent.

Services

Medical Services

Basic medical service is available within Charles Mix County at medical cliGesldas,
Lake AndesPlatte,and Wagner. More advanced service is available at the Pldéalth
Center and theWagner Community Memorial Hospital, both which are classified as
critical access hospitalsThe Indian Health Service operates a facility in Wagner, which is
available for Native Americans. People needing serious medical attemon be
transported to hospitals in Sioux Fadls elsewhere The following table summarizes the
medical services availabde the Platte and Wagner hospitals

Table 2.6- Medical Facilities

Facility Beds | Generator Notes
Size
Platte Health Center 65 | 350 kw Can serve as a losigrm shelter.
Licensed acute carfacility.
Wagner Community Hospitg 20 | 100kW, Cannot serve as a losigrm shelter.
125Kw Licensed acute care facility. Recer
completed major expansion.

Fire and Emergency Response

Several ife departmentsare basedin Charles Mix Countythey are located inAcademy,
Dante, Geddes, Lake Andd3latte, Ravinia, andWagner. Eachdepartment ha basic
firefighting and rescue equipment, and they all respond to structural fires, wildland fires,
and to accident situations. The Platte, Wagner, arkelAandes departments, being larger
than the others, have areater array of equipment and can respond to more serious
situations. SeeTable 3.30n page 8-37 for moreinformation on the departments.

There are two ambulance services in the county, dresed in Platte and one with
equipment in both Wagner and Lake AndeBhe Platte serviceurrently has 17 EMTs on
staff, and has two ambulance vehicleshe Wagner/Lake Andes service Z&SEMTs and
three ambulance vehicles.

Education

High schools areotated in Lake Andes, Marty, Platte, and Wagnerost-Becondary
educationis notavailable in the county, except for the Ihanktonwan Community College in
Marty, which is available for the Native American community.

17



CHAPTERII
RSKASSESSMENT

Background

The risk assessmeptocess providethe foundation forthe rest of the mitigation planning
process. It sets the stage for identifying mitigation goals and @asito help Charles Mix
Gounty become disaster resilient and keemunty residents safe and it answes the
following questionsWhat are thehazards that could affec€harles Mix Coun® What
could happen as a result of those hazardsfow likelyare the possible outcomes2Vhen
the outcomes occur, what are the likely consequenceslasses?

As outlined in the South Dakota Hazard Mitigation Plaime tFederal Emergency
Management Agency defines risk assessment terminology as follows:

1 Hazard A hazard is an act or phenomenon that has the potential to produce
harm or otherundesirableconsequences to a person or thing.
1 Vulnerabilityt Vulnerability is susceptibility to physical injury, harm, damage, or
economic loss. IRSLISYRa 2y |y [aasSiQa O2yailiNHzOGAZ2Y
value of its functions.
1 Exposure Exposure describes the peeplproperty, systems, or functions that
could be lost to dazard. Generally, exposure includes what lies in the area the
hazard could affect.

1 Risk Risk depends on hazards, vulnerability, and exposure. It is the estimated
impact that a hazaravould have orpeople, services, facilities, and structures in
a community. It refers to the likelihood af hazard event resulting in an adverse
condition that causes injury or damage.

1 Risk AssessmentRisk assessment is the process of measuring the potential loss
of life, personalinjury, economic injury, and property damage resulting from
hazards.

According to FEMA's mitigation planning guidandee basic components of the risk
assessment are: 1lentifying hazardsthat affect the community2) profiing the hazards

3) conducting an imentory of community assets and 4) estimang losses. This process
measures the potential loss of life, personal injury, economic injury, and property damage
resulting from natural hazards by assessing the vulnerability of peoplieidgs and other
property, and infrastructure to natural hazards.

For this plan update, the planning team decided to make some significant changes to the
risk assessment. The most important of the changes are as follows:
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1 The risk assessment has beenngamized to follow more closely the structure of
the South Dakota Hazard Mitigation PlanNotably, the loss estimation/
vulnerability assessment section for each hazard has been separated from the
hazard profile section.The planning team felt that this separation was a more
logical and clearer way to present the information.

1 A section has been devoted to identifying community assefdthough the
previous plan had a chapter titled "Critical Community Facilities”, trepier
only consisted of a series of maps showing the location of critical infrastructure
and assets in each community.

1 More detailed information has been provided for many of the hazards regarding
the risk they pose to each jurisdiction. In particuldootling has been given
more attention, in part because of the historic and unprecedented flooding that
occurred along the Missouri River in 2011.

1 Droughtisanalyzed in tfs plan,whereas it was not included in the current plan.
Since drought is given d@gsificant level of planning consideration in the South
Dakota Hazard Mitigation Plan, the team thought it would be prudent to
consider this hazard as well.

1 More informative hazard vulnerability mapsve beerdeveloped.

1 The hazard profiles were updated with recent hazard events sincedhent
plan was completed. These events also are shovAppendixE

ldentifying Hazards

The planning team began theisk assessmenby reviewing theSouth Dakota Hazard
Mitigation Plan focusing on the hazards identified in that plaiihe team also reviewed the
risk assessment section of the countglgrent mitigation plan and decidedhat all of the
hazards discussed in that plan should als@balyzal in this updatgexcept that tornadoes

and high wind events are considered in this plan under the broader category of "summer
storms").

Following this, tke planning participants reviewekistoricalrecords of hazard events that

have occurred in the county, relyimgimarilyontheb F G A2yt [/ €AYl GAO 51 G}
Events Database Although its records only go back to 1996, detailed and useful
information isprovided for many of the eventsA list of thehazardeventssince 199@s

presented inAppendix E The Spatial Hazarlvents and Losses Database for the United

States (SHELDUS) was consultedcéstain unusual or dramatic hazael/entsoccurring

prior to 1996. A weakness of this source is that it providt#e useful information about

each event, nor angescriptivedetails so it is difficult to determine whether the event had

much actual impact in the county. For thsason it was decided not to includéhe

SHELDUS eventsAppendix E
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After reviewing these sourceshe planning teamsettled on thehazardsthey wanted to
address in this plan, those that they considered to pose a significant threat to the county
Following are the hazards addressed in this @larselected by the team

1 Winter storms (inclugsblizzards heavy snow, icingand high wind eventps
Summer storms (incluésthunderstorms,tornados, hail, andhigh wind events)
Flooding
Drought
Wildfire

= =4 =4 A

The planning team acknowledges tratditionalhazards could have been addressed in this
plan. High wind events, for instance, are not considered separate from winter storms and
summer storms. Following is a list obther hazards the team considered including in this
plan, but chose not towith a justification for their omission from this plan

1 Geologic hazards these hazards, which include earthquakes and landslides, are
given alimited level of plannin@nalysisn the South Dakota Hazard Mitigation
Plan The planning team felt justified in excluding them from this plan, because
there has never been a significaggologic hazard event in the recorded history
of Charles Mix County. According to the U.S. Geological Service Earthquake
Hazards Program website, of the 21,080 magnitude 3.5 or greater earthquakes
recorded in the U.S. bween 1974 and 2003, only ten occurred in South Dakota.
According to the South Dakota Hazard Mitigation Plalamage from
earthquakes in the state has been minatuck doors and windows, foundations
cracking, etc. The plan states that South Dakotaedagjically stable, and that
according to one estimate, there is only a 10 percent chance that a quake of at
least 5.1 magnitude will occur anywhere in the state in any 100 year périod
Regarding landslides,raview of the United States Geological Sén@a [ | YRat ARS
Incidence and Susceptibility Magioes indicate the patential of a landslide
occurring in the county along the Missouri Rivétowever any such event likely
would be localized, minor in scale, and located far from any populated areas.

1 Agricultural pests and diseasethis hazard igiven a moderate level of planning
analysis inthe South Dakota Hazard Mitigatiddlan However the planning
team considered the subject matter to be outside the scope of thir
responsibilities

1 Hazardousnaterials- this hazard igiven a moderate level of planning analysis
in the South Dakota Hazard Mitigation PlarBut again, the planning team
considered the subject matter to be outside the scope of this plan, as they
wanted to focuson natural hazards

% Earthquake magitude is calculated from the relative size of seismograph tracings, a measurement that has
been named the Richter scale. A magnitude 5 quake would cause doors to swing and objects to fall from
shelves, but significant damage would be unlikely to occur.
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HazardProfiles

In this section, ach of the hazardsilwe planning team chose to focus asdescribedin
GSN¥&a 27F (ogabon within Chide<ONlix County, itsxtent, the history of the
NRQ& 2 OO0dzNNE prébsbility of futiirk évent® andryelogalresauces

KET T
and capabilities available tomitigate against the hazard In addition, a background
description of each hazard is presentatcthe beginning of each hazard's profile

1 Locationis the geographic areas within the county that are affected by each of
the hazards. Hazard vulnerability maps are presefitethe end of this chapter
showingareas of the ounty and participating jurisdictiagvulnerable toflooding
and wildfires Snce the other hazardsaddressed in this plamare not
geographicallylefined, they are not mapped

1 Extentis the strength or magnitude of the hazard. Extent is described in a
variety of ways depending on the hazard, such as the value on an established
sdentific scale, such as EF1 on the Fujita Scale for tornadoes; other measures of
magnitude, such as wind speed; and the duration of the event.

1 A brief section on thehistory of each hazard's occurrence in the county is
presented, highlighting the most significant evenitsgluding events since the
last plan was completedA comprehensive list of weatheelated hazard events
impacting the county since 1996 presented inPAppendix E based on records
FNRY GKS blraAaz2ylf [/ EAYFGAO 5 Mablke 3.1 Sy SNNa
below shows all of the hazard events resulting in a Presidential Disaster
Declarations that have occurred in the countycluding informationon damage
amountsresulting from the events,

Table 3.1¢ Presidential Disaster Declarationsffecting Charles Mix County

Date Disaster Type Public Individual Damage to
Disaster Dec # Assistance | Assistance Charles Mix
Declared ClaimsFrom | ClaimsFrom Electric
County County Infrastructure

7/19/1984 | 717 | Severe Storms and Flooding
7/19/1993 999 Severe Storms, Tornadoes
5/26/1995 | 1052 | Severe Stormd;looding $36,000
1/05/1996 | 1075 | Severe Winter Storm $1,440,000
1/10/1997 | 1156 | Severe Winter Storm
4/07/1997 | 1173 | Severe Flooding
12/20/2005| 1620 | SeveréWinter Storm $1,533,950
7/09/2008 | 1774 | Severe Storms and Flooding
5/13/2010 | 1915 | Flooding $423,280
5/13/2011| 1984 | Severe Storms arfélooding $499,424 $28,357 $18,110

SourcesSouth Dakot@ffice of Emergency Managent; http://www.fema.gov/disasters/grid/statetribal-
government Charles Mix Electric Association

® Public assistance and Individual assistance claim information was provided ISotitle Dakota Office of
Emergency ManagementTheinformationwas notavailable for events prior to 201
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http://www.fema.gov/news/event.fema?id=1918
http://www.fema.gov/news/event.fema?id=2200
http://www.fema.gov/news/event.fema?id=2253
http://www.fema.gov/news/event.fema?id=651
http://www.fema.gov/news/event.fema?id=608
http://www.fema.gov/news/event.fema?id=625
http://www.fema.gov/news/event.fema?id=5565
http://www.fema.gov/news/event.fema?id=8105

91 Probability of occurrence ofa hazard impacting an area is the likelihood that

ddzOK +y S@Syid sAafft 200dzN® Ly GKA& LI IyZ

probability is one that is expected to occur at least five times over a ten year
LISNA2RZ | GY2RSNI (S¢ HidBeclr atldast dnée oK | T I
G6A0S Ay Fye 3IAGSYy GSy @SIN LISNAR2RZ
expected to occur fewer than once per ten year perid@ktermination as to the
probability of hazard events occurring in the future was based largeharo
analysis of the frequency of past hazard events.

1 Information about theexistingresources and capabilitieso mitigate against
each hazard is included. This includes plans and regulatory mechanisms,
administrative and technical resources, financial resosy@nd education and
outreach.

Winter Storm

Description

Winter storms historically occur from lafall to the middle of spring, varying in intensity
from mild to severe. Winter storms regularly destroy property and kill livestock and people.
Such storms are generally classified into four categories with some taking the characteristics
of several categries during distinct phases of the storm. These categories are freezing rain,
sleet, snow, and blizzard.

Freezing rain coats objects with ice, creating dangerous conditions. Sleet does not generally
cling to objects like freezing rain, but it does make ground very slippery, increasing the
number of traffic accidents and personal injuries due to falls. Heavy snow can make travel
difficult, and can collapse roofs.

Blizzards occur when snow is combined with high wind, producing blowing snow thlsresu

in low visibility. When such conditions arise, blizzard warnings are issued. These warnings
take effect when wind conditions are at least 35 mph and temperatures of 20 degrees
Fahrenheit or less over an extended period of time are expected. Severardliconditions

exist when heavy snow is accompanied by winds of at least 45 mph and temperatures of 10
degrees Fahrenheit or lower. Early blizzards in South Dakota were so devastating that the
state once had the dubious distinction of being called thez&rd State.

Winter storms can have a big impact on the power lines operated by rural electric
providers, especially when they are accompanied by high winds or freezing rain. They can
knock down power lines, which tend to be the most vulnerable elemeidtthe electrical

grid, and careven snaghe poles.

Location

The topography of South Dakota is such that no part of the state is immune from the effects
of winter storms. Farmland and grassland, which covers most of the state (including Charles
Mix County) offers little resistance to high winds and drifting snavd there are no large
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bodies of water or mountain ranges to mitigate against temperature extrenddisareas of
the county aresqually likely to be impacted.

Extent

The extent of winter storms in South Dakota can be quite substantial. In tersrsouffall,

many such events have included more than 10 inches of snow. Wind speeds in excess of 50
miles an hour also have been reported in association with winter storms. In terms of
duration, some winter storms in Charles Mix County have resulted irepoutages of over

a week in some rural locations (see below). In terms of onset, winter storms typically have
long warning times, giving people time to prepare.

History

As Table 3.1shows,since 1980 there have been three Presidential disaster dectarst
involving a winter storm that have affected Charles Mix County. These declarations were
made in 1996, 1997, and 2003 ppendix Hists all the significant winter storms that have
impacted the county sinc&996

One of the most serious winter storms to occur in the state happened between October 22
and 24, 1995, resulting in FEMA Disaster Declardt®fb, which wasleclaredin January
1996. As the storm moved eastward across South Dakoand five to 15 inas of wet

snow formed on electric lines, poles, and trees. Winds associated with the storm caused
lines to slap together and poles to snap, producing widespread power outages to large
portions of rural South Dakota, includi@harles Mix County. The daneagcluded broken
poles, broken wires, and substation failures due to transmission line damage. The storm
also forced major transportation delays because of snow accumulation on roadways and
poor visibility. The combination of power outages and traviiadilty resulted in numerous
cancellations and delays in school openings.

Statewide, the electric cooperatives lost nearly 9,500 poles and 170 transmission lines in
this storm, resulting in damage estimated at $10 million to $10.3 million. Total stdewi
damage from the event was estimated at over $13 million, and approximately 30,290
households were affected by the power outages. Some cooperatives did not get power
restored to all households until November 5. The power outages led to several rueal wa
system pumping stations to go dfhe, causing a loss of water service to members of rural
water systems. The National Guard was utilized to provide generators to power these
pumping stations, thereby restoring water service. Crews from electric exatipes in
neighboring states assisted local cooperatives with line repairs.

Another very serious wintestorm to impact Charles Mix County occurred in late November
2005 when heavy freezing rain coated roads and power lines with ice up to three inches
thick throughout much of southeast South Dakota. The storm resulted in FEMA Disaster
Declaration 1620. In the affected area, a total of 9,400 power poles were damaged, leaving
approximately 56,000 people without electricitgr varying amounts of time The Charles

Mix Electric Association lo&t100poles in the county due to the storntheir total damages

were over $1.5 millior{seeTable 31). Many roads were shut down for extended periods,
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and most schools and businesses were forced to clddee ®utheast part ofCharles Mix
Gounty suffered the most damage from this storm, with some households out of pdaver
up to a weelas power lines were beingpaired.

A very unusual latseason winter storm struck much of eastern South Dakota inApid

2013, resulting in FEMA Disaster Declaration 4115. Although Charles Mix was not one of
the designated counties in this disaster, the county did not escape from the effects of the
storm, which featured heavy, wet snow and icing that brought down power larestrees

in various locations.

Probability

Based on the historic evidence, the probability of a significant winter storm affecting
Charles Mix County in a given yeaarhigh. The probability of a winter storm causing
substantial damage (e.g. powkmes blown down) in any given year is at least moderate. It
is a certainty that winter storms will continue to affect the county.

Resources and Capabilities

Following is a description of the local resources and capabilities available for dealing with
winter storm events.

1 The county and each of the towns has equipment for dealing with winter storms.
A list of the equipment can be found in the Charles Mix County Local Emergency
Operations Plan, which is updateggularly

1 Following are the facilities in the county that can serveaashelterduring
extended power outage A few of the facilities have a generator, while the
others at least have transfer switch which enables the county to bring in its
portable generator (R0 kW, capable of single or thrgghase powey to provide
power. Each facility is shown in the maps at the end of this chapter.

0 Dante- CommunityAuditoriunyCity Hall

Geddes City Hall

Geddes CommunityCenter (former school gymnasium)

Lake AndesCommunity Centethas a generatgr

Lake AndesAndesCentral School

Marty - Marty Indian School

Pickstown Rainbow Roon€ommunity Center

Platte- Community Center/City Hall

Platte- Platte Health Centethas a generator

Platte- NationalGuard Armory

Wagner- Good Samaritan Centénas a generatgr

Wagner- National Guard Armory

(i < < < < I < B B B I o B et

1 The Charles Mix Electric Associatimaintains a list of priority projects in its
four-year work plan. ThAssociation's current work plan ends on December 31,
2014, and the new plan is now being developet@ihe Association & party to
the South Dakota Electric Cooperatives Mutual Aid Plan, which commits
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participating cooperatives to come to the aid of other cooperatives in times of
emergency.

1 The county partipates actively in public awareness campaigns in conjunction
with the State Office of Emergency Management and the National Weather
Service, as well as sponsoring local awareness activities.

1 The county LEPC plans for winter operations annually, which bekge a safe
and efficient response for people in need of emergency assistance.

Summer storm

Description

Summer storms can include heavy rainfall, hail, tornadoes, and thunderstorm activity.
These events usually are associated with unstable weatladitions. In Charles Mix
County, most damage from summer storms occurs because of high wind events and/or hail.
Hail is always closely connected with thunderstorms. Hailstones can b&izezh up to the

size of baseballs. Large hailstoreee dangeros to people and animals, but most hall
damage is typically suffered by crops or structures. Almost every year someQmaiiles

Mix County reports some kind of hail damage to crops or buildings.

Tornadoes are the most dramatic type of summer storm experienc&harles MixCounty,
and are a special source of TORNADO ACTIVITY IN THE UNITED STATES*
concern. They are one of—_ e e s M (o e i m
nature's most violent storms,s=<=== [ o7

capable of  tremendous ™ | =
destruction with wind speeds | *=.=
of 250 mph or more. Damagé':f'"'" -
paths can be a mile wide ands.o =]
can extend for more than 50  fum. *—
miles. Tornadoes mostly occunJ-_il e

in South Dakota during the |

[

months of May, June, and July. [ "
The greatest period of tornado .'f -
activity is between 4 PM and 6 =~ ™

P

Humber of Recorded

PM.  Tornadoes present a par3.700 Sq. M.
difficult mitigation challege, . =
since few structures can B3
withstand the violent winds of B —

a twister. ‘J:}’HAWMI
* Basad on NOAA, Storm Prediclion Coenter Statishcs

All of South Dakota, includinGharles MixCounty, is located in what is referred to as

Gid2NY I R2 bréphid This mad 8fShe country is particularly susceptible to

tornadoes in part because the terrain is relatively flat, which allows warm, humid air from

the Gulf of Mexico and cool, dry air from Canada to crash into each other, creating large

super cells.! OO0O2NRAYy3I (2 G4KS blradAraz2ylf hOSSgfmO I YR

Prediction Center, South Dakota ranked eighth in the nation in the frequency of tornadoes
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from 1950 to 1994, with a total of 1,139 tornadoes reported in the state (an average of 25.3
per year). During this period, there were 11 deaths in the stat&ibuted to tornadoes,

and 243 injuries. South Dakota ranked"2f the nation in tornado damage, with average
annual losses of $3.8 million.

Location
Summer storms are equally likely to occur in all paftgie county

Extent

The extent of summer storms can be measurednany ways. Irierms of wind speed

Appendix Eshows numerous records of storms occurring in the warmer months of the year

that produced wind speeds over 60 miles per hour, with one resulting in speeds over 80

miles per hour.The table also shows numerous events with hail over one inch in diameter,

including one event where a hailstone was measured at over six inches. Regarding
tornadoes, tlere are no Charles Mix County records of a tornado with a magnituebdey

than Flineitherthd I GA 2y € /€AYl GAO 51 (I oftBeySHENISE { G 2 N
database but the possibility of such a tornado certainly does exiBt terms ofonset,

summer stormstypically developwith a long warning time, althoughedain hazards

associated with such storms, such as hail or tornadoes, can develop more suddenly.

History

Charles Mix County has experienced many summer storms that have caused significant
damage.Table 3.1shows thatseveralof these storms resulted i Presidential disaster
declaration Appendix Es a comprehensive listing of all the significant summer storms that
have occurred in the county sinced®) includingseveral storms that were accompanied by
tornadoes TheSpatial Hazard Events and Losses Database for the (8tages (SHELDUS)

has records omany moretornadoes that occurred in the coungyrior to 1996

One of the more significant summer storms in Charles Mix County occurred in June 2003
when a stormaccompanied by kge hail caused severe crop damage in a 15-mitke area

over southern and easterparts of the ounty. About 60,000 acres of crops were damaged

or destroyedashail accumulated to a depth of several inches in places, with drifts asakigh
four feet in the Wagner area. The hail cracked windows and damaged siding in the Wagner
area.

In August 2007&a storm accompanied by hail impacted the Dante and Wagner areas. A state
record size hailstone certified at almost 7" in diameter occurreDantte.

Although there are no records of a truly devastating tornado event in Charles Mix County,
several tornadoes have caused significant damage. In 1962, several holsd®e Andes
were damaged by a tornado, and in the early 1970s a tornado damsge®® homes in
Platte.
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Probability

Based on the historical evidence, the probability of a summer stauosing minor damage
somewhere in the countyn a given year is high. However, the probability aftarm
causing significant damage.g. damaging hail or a tornadim) the county in a given year is
low to moderate.

Regarding tornadoes,data gathered by the National Oceanic and Atmospheric
Administration indicate that approximately 80 percent of South Dakota's land base (an area

that includes Charles Mix County) lies within an area expected to experience from one to

five tornadoes per year per 1,000 square miles. Given that Charles Mix County has a total

area of 1,098 square miles, it is reasonable to conclude that the county carctetpe

experience an average of one to fiternadoes per year. Records from theNational

I fAYFGAO 5FG1F / SydSNDa {dngdedéntodngobeslinge béeh G 61 a S
recorded in Charles MixCounty since 196 (see Appendix B, but it is likely thatmore

unreported tornadoedaveoccurred.

Resources and Capabilities
Following is a description of the local resources and capabilities available for dealing with
summer storms.

1 Outdoor warning sirens are located most of the populated areas ofCharles
Mix County, and are shown in the mapeesentedat the end of this chapter
Each siren is tested regularlgnd all but the Marty siren can be activated from
the 911 dispatch center in Lake Anddsollowing are details aboutéhsirens:

U Dante- one siren; has battery backup
U Geddes one siren; has battery backup
U Lake Andestwo sirens; one of the sirens has battery backup

U Marty - one siren; has battery backupan be activated from Marty
Indian School

U Pickstown one sirendoes not havéattery backup
U Platte- one sirenhasbattery backup
U Ravinia- one siren; has battery backup

U Wagner- two sirens; one siren has generator backup, the other has
battery backup

U Platte Creek Re&rea- one siren; has battery backup.
U North Point Rec Areathe State of South Dakota will install a siren
here in 2014. Testing is occurring now to determine the best location.

U Pease Creek Rec Arethe State of South Dakota will install a siren
herein 2015.

91 Designated storm shelterare located inmost of the communities as listed
earlier on page24. However none of the facilities is constructed to the
specifications required o& tornado safe room The basement of theounty
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courthouse in Laké&ndesis onepublic location where people could go to seek
shelterfrom a tornado.

1 As described above under the Winter Storm profile sectidre Charles Mix
Electric Associatiomaintains a list of priority projects in its foyear work plan,
and the Association ia party to the South Dakota Electric Cooperatives Mutual
Aid Plan.

1 Weather spotters are in place throughout the county.

1 The county participates actively in public aemaess campaigns in conjunction
with the State Office of Emergency Management and the National Weather
Service, as well as sponsoring local awareness activities.

Flooding

Description

Floods are among the most serious and costly disaster events. In Bakthta, there are

two main climatologic causes of flooding: runoff from rainfall and runoff from melting snow.
The water from rainfall or melting snow flows overland until it reaches a nearby river or
lake. If the river or lake cannot hold all of the wathat is entering it, some of the water

will begin to overflow, causing flooding. The size of the flood is influenced by such factors
as the intensity or length of the rainfall, melting rate of the snow, and the infiltration of the
water into the ground

Following is a description of the four types of flooding that have the potential of impacting
Charles Mix County, based on information in the Sdddikota Hazard Mitigation Plan

1 Flash flooding, which results from several inches or more of rain fatliagvery
short period of time. This high intensity rainfall is commonly caused by powerful
thunderstorms that cover a small geographic area. The flood that occurs as a
result of this runoff happens very rapidly, and is generally very destructive,
althoudh usually only a small area is affected.

1 Longrain flooding, which results after several days or even weeks of fairly low
intensity rainfall over a widespread area. This is the most common cause of
major flooding. The ground becomes "water logged,"” ahd water can no
longer infiltrate into the ground. The flooding that results is often widespread,
covering hundreds of square miles, and can last for several days or many weeks.

1 Flooding resulting from melting snow in the spring. This type has chardideris
of both flash floods and lonain floods. The area covered is generally not as
large as that covered by the lomgin flood, but is typically larger than that
covered by the flash flood. Generally, the flood lasts for several days, occurring
when krge amounts of snow melt rapidly due to warm temperatures. The
flooding can be made worse if the ground remains frozen while the snow is
melting, causing the melt water to run off to nearby rivarsd lakes rather than
infiltrating into the ground. Somef the largest floods in South Dakota have
been the result of melting snow and ice.
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1 Dam failure, resulting from natural or mamade causes. Charles Mix County is
vulnerable to this type of flood primarily because of the Fort Randall Dam, which
impounds tle Missouri River and is considered a high hazard dam. In addition,
there are several other smaller dams in the county classified as significant hazard
damg. The county also could be impacted by failure of any of the upstream
Missouri River dams, espeliyaBig Bend or Oahe (see below).

Location

In the past, the greatest flooding threat in Charles Mix Cowag along the Missouri River,
which flows soutlisoutheastward across South Dakota in a deep, wide channel, draining
almost the entire state Flooding along the river used to be an annual threat until a series of
huge dams along the river, including Fort Randall, was constructed in the 1950s. Now, most
of the Missouri River withirsouth Dakotaconsists ofa chain of reservoirs impounded by

the dams. From north to south, these dams are Oahe, Big Bend, Fort Randall, and Gavins
Point, which were built for flood control, to provide water for irrigation, and for the
generation of hydroelectricity. The Fort Randall Dam is located near Pickstowd @&n
impounds Lake Francis Case (Bagire2.1).

Because of the dams, the threat of flooding from the Missouri River has been greatly
reduced, although it has not been entirely eliminated. In 2011, significant flooding along
the river did occur, as described in theHistory section, damage was substantial. The
primary cause of the flooding was vengavy snowmelt at the river'source in the Rocky
Mountains along withextremely high spring rains throughout much of the river's drainage
basin The complicated politics concerningriver management also played a role in the
disaster that unfolded over the nekw months

In addition to land adjacent to the Missouri River, flood hazard zones are located along
some of the river's tributary streams, algrChoteau Creek, along an unnamed drainiage
Wagner and in the community of Mart{seemaps at end of this chapterOther lowlying
areas of the county also are vulnerable to floodimdnether or not they are located in a
designated flood zone. For instance, the small communitRav¥inia was impacted by
severe floodingn 2008 (sedHistorysection)

Extent

The extent of flooding in Charles Mix County magely been truly significant, with the
flooding thatoccurred in Ravinia in 2008 and the epic Missouri River flood of B8ith
notable exceptions As described irAppendix E the Missouri reached acord 8.8 feet
above flood stag@eearthe smallcommunity ofGreenwoodat the peak of the flooding

In terms of durationfloodingin the county after very heavy ragventsor during :iowmelt
after snowy winters can cause road closures lasting from less than a day to several months.

* A high hazard dam is one whose loss would cause major economic loss, and in which there are anywhere
from a few to hundreds of inhabited structures located in the predicted area of inundafiosignificant
hazard dam is one whose loss would cause apabdeieconomic loss, and in which there are one or two
inhabited structures located in thgredicted area of inundation.
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A typical example is 290th Street south Geddes, for which the County received Hazard
Mitigation Grant Program funding in 2012. In 2007 and in 2010, floodwater inundated the
roadway, causing it to be closed for over a mowthile the water receded and repairs were
made to the road.

History

Many flooding events have impacted the counffable 3.1shows those that resulted in a
Presidentialdisaster declarationwhile Appendix Eshows several other flood events that
have impacted the countyFollowing is a summary of some of the more sigaiit floods
the county has experienced.

Serious flooding 1984 resulted in FEMA Disaster Declaration 717, which caused almost
$4.5 million of damage in the affected counties.

Flooding in 1995 resulted in FEMA Disaster Declaration 1052. All of Sdkuabe Dend
above normal precipitation from January through May, with many weather stations in the
central and eastern portions of the state experiencing theirtiale wettest Spring.
Damage was caused by ground saturation and flooding due to very higtuagsi
groundwater tables from 1994, heavy winter snow and spring rain, and rapid snowmelt.
Many roads were under water due to high groundwater saturation, causing interruption of
emergency services. Damage also included power transmission and distrilbatitiies
owned by rural electric cooperatives. In the area impacted by the flood, surveys identified
over 3,000 homes with some type of damage, the majority caused by groundwater seepage
of one to three inches into basements. In many areas the wateletatse almost to the
surface, saturating septic drain fields and preventing proper treatment of wastewater. The
total damage estimate in the affected counties was over $35 million, which included $9.3
million in damage to public infrastructure.

Floodingin 1997 resulted in FEMA Disaster Declaration 1173, which was declared for all
counties in South Dakota. At the time, the event was considered one of the top ten natural
disasters ranked by FEMA relief costs. From November 1996 through February ¥97, th
weather across the eastern part of the state was cold and very wet, with record setting
snowfall in many places. The persistent cold greatly limited snowmelt between storms,
which caused snow to pile up from 10 to 24 inches deep. An early April Oladded to

the snow pack, and heavy rain later in the month combined to further saturate the ground.
Prairie potholes turned into lakes, causing many people to be evacuated from their homes
and farms, and preventing farmers from planting thousands of aafeland. The flood
caused over $87 million in damage statewide, and took the lives of two people. In Charles
Mix County, many township roads were damaged and culverts in various places were
destroyed.

Flooding in 2008 resulted in FEMA Disaster Declaration 1774, which particularly affected the
southeast part of the county.The community ofRaviniawas especially impactedvith

many of the town's roadsinder water for a period ofbout ten days Thehigh water
caused thetown's sewage lift station to fail, which left residents without sewer service for
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several weeks and ®me houses suffered water damageBig pumping equipment,
including some provided by the U.S. Army Corps of Engineers, had to bébnoug deal
with the situation.

Flooding in the spring and summer of 2010 resulted in FEMA Disaster Declaration 1915.
Heavy rainfall of up to six inches caused widespread flash flooding of many county and
township roads, residences, and fieldSome esidences were damaged by the floodwater,
and some temporary evacuations were necessaryhe former Yankton Siouxtribal
administration building in Martguffered so much damage that it had to be abandoiied

had also suffered flood damage in 2007 an®@&0 SeeAppendix Efor more details about

this event.

The Missouri River flood of 20kthay have beerthe most notable flooding event ever to
occur inthe recorded history oSouth Dakota, resulting in FEMA Disaster Declaration 1984.
Although Charles Mix County did not suffer as mdelmageas some other parts of the
state, the county did feel the impact of the event. The flood began to develop in May and
increased throughouthe month as runoff from excessive upstream snowmelt and rain
reached the area. Lowland areas along the river began to flood, impacting recreational
facilities and some roads. By the end of June the river reached a record 8.8 feet above flood
stage neaiGreenwood where two households were evacuated and one house was lost to
floodwaters. A newly built cabin located near the river a few miles east of the North
Wheeler Recreation Arealso suffered some flood damage.Many local roads irthe
southeasternpart of the county in the vicinity of the Missousiere damaged, and a great
dealof farmland along the river was flooded slow drop in the river began in July and by
late September flooding finally ended.

Probability

Based on the historic evidencéyet probability ofminor flooding occurring somewhere in
the county in a given year msoderate but the probability of flooding resulting in gnificant
damage is low.lIt is a certainty tht flooding will continue to impact the county to some
degree, nanatter what mitigation actions are pursued.

Resources and Capabilities

An important resourceavailableto mitigate againstdamage from floodings managng
development infloodplainsand other areas prone to floodingCharles Mix County and
most of themunicipalities in the county participate in the National Flood Insurance Program
(NFIP)and have passedn ordinanceto reduce future flood risk. Eachflood ordinance
mandates that all construction, including both new construction and substantial
improvements, must have the lowest floor (including basement), elevated to at least one
foot above the base flood elevationMost of the ordinances also havequirements for
new construction and substantial improvements regarding anchoring, types ofraotisn
materials that may be used, and utility system$he Wagner ordinance mandates that
subdivision proposals must be consistent with the need to minimize flood damage.
following tableprovides information on NFIP participatiom the countyand participating
jurisdictions
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Table 32 ¢ National Flood Insurance Program Participati¢as of Dec 31, 2013)

Jurisdiction CID # NFIP Status FIRM Insurance | Amount of
Effective Policies | Insurance
Date in Place

Charles Mix Cq 460257 | Participating 6/02/2004 1| $140,000

Dante 465466 | Participating 6/02/2004 0 $0
Geddes 460113 | Not Participating

Lake Andes 460187 | Participating 2/07/1975 0 $0

Pickstown 465468 | Participating 6/02/2004 0 $0

Platte 460212 | Participating 6/08/1998 2| $102,500
Ravinia 465469 | Not Participating

Wagner 460224 | Participating 6/02/2004 5| $226,000

Sources: EMACommunity Status Book Repottp://bsa.nfipstat.fema.gov/reports/reports.html

Following is a description of other local resources and capabilities available for mitigating
damage from flooding.

1 The county passed a drainage ordinant2013. Therdinance is enforced by a
drainage board consisting of the county commission.

1 Inspection and maintenance of dams, culverts, and other drainage structures is
performed regularlyn the county.

1 The county keeps a supply of sandbags in reserve for flood fighting operations.

In regards to the threat of flooding along the Missouri River, the U.S. Army Corps of
Engineers hasin emergency preparedness plan in place for the Fort Rabdatt. The

Corps also hagurisdictional control over construction activity below the 1,365 foot
elevation mark around Lake Francis Case, which is considered the ordinary high water
(OHW) level. Any work below this elevation requires regulatory reviewpanditting, and

in no case would the Corps issue a permit for a habitable structure.

Drought
Description

Drought is a deficiency in precipitation over an extended period of time, usually a season or
more, resulting in a water shortage causing advenggacts on vegetatioranimals, and/or
people. It is a normal, recurrent feature of climate that occurs in virtually all clizatees.
Human factors, such as water demand and water managementexacerbate the impact

that drought has on a region.

Droughts can occur at any time of the year, but the consequences are worse during the
summer growing season, especially after winters with below normal precipita#tosmall
departure in normal precipitation during the months of June through August can have
significantly negative impact on crop productioithe demand for water for multiple uses
also impacts water availabilityRural water systems that were originally designed to supply
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water for people are now also being used for cattle and to figitdfires, taxing the limits of
the systems.

Drought in South Dakota is often accompanied by periods of extreme h&atording to

the National Weather Service, among natural hazards, only the cold of wintar
lightning, hurricanes, tornadoes, floods, earthquakes takes a greater tolbn human life
Between 1936 and 1975, nearly 20,000 people were Kkilled in the United States by the
effects of heat and solar radiatipmnd n the heat wave of 1980, more than 1,250 people
died. Elderly peple, small clidren, those with chronic illnessesnd those on certain
medications are particularly susceptible to heatess

Location
All areas othe county are equally likely to be impactbyg drought

Extent

Charles Mix County has experienced some sggpificantdroughts over the yearsin an

area that is so highly dependent on agriculture, the impact of a major drought can be
significant The dust bowl years of the 193C&e an obvious examplef what can happen
when the rain stops fallingAlthough agricultural practiceodlay are more advanced, and
most agricultural producersiow have crop insurancehe impacts of droughtan still be
very serious.

History

There are 19 drough¢ventsrecorded for the county in the Storm Events Databasace
1996 with seven events occurring in 201Zhe 2012 drought wasso devastating that the
State of SouttDakota activated a Droughitask Force Beyond the recent pasthe dust
bowl years ofthe 1930s were particularly severe for Charles Mix County, not to mention
much of the rest of the United States

Probability

Based oran analysis of the frequency of past hazard evegtite probability of a significant
drought occurring irCharles Mix @unty in any given year is moderate, expected to occur at
least once or twice in gen year period The probability of a truly severe drought impacting
the county, such as occurrad 2012, is low expectedto occur fewer than once per ten
years.

At the statewide level, he developers of th&outh Dakota Hazard Mitigation Plan ditee

ring researchspanning a period of about 400 yearslicating that multi-year droughts as
significant as the 1930s drought occur on average every 57 years in South DB&séal on
historical records, notable droughts have occurred somewhere in the state on average
about every 12 years.
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Resources and Capabilities

Resourcesat the local levein Charles Mix Countio mitigate the impacts of droughdre
limited. The Randall Community Water Distridbes have restrictions on the amount of
water that it will distribute to the communities it serveuring times of very high water
usage, as might occur during a summer drought when people are watering their lawns, the
townstherefore couldask their residents ta@ut back their usageHowever, this has never
happened before.

Resources available at the state or regional lewellude the State Drought Task Force
which was activated during the severe drougtit2012 Thegoal of tre task force is to
monitor drought conditions by gathering the most current data available and to make sure
that South Dakotans have access to that information as quickly as possSibke.group
coordinates the exchange of drought information @mg government agencies and
agriculture groups, fire managers, and wasepply organizationsAnother resource is the
Natural Resource Conservation Service, wihiat information available about how to deal
with droughts.

Wildfire

Description

Wildfires are uncontrolled conflagrations that spread freely through the environm&anth
fires that occur neapopulated areas pose threats not only to natural resources, but also to
human life and personal propertyWildfires arenot as serious a coeen in Charles Mix
County as in other morforested parts of the countrybut the opinion of the planning team

is that the hazard does warrasbmeattention in this plan.

Each of the locafire departments in Charles Mix Counsybmits reports to the South
Dakota Division of Wildland Firbout the fires they fight. The division compiles the
reports and produces eomprehensivalatabase of all the records, which the planning team
was able to obtairfor fires occurring between 2000 and 2Q18ccordirg to the database,
the most common specific cause of wildfires in Charles Mix County sinceh2@80bBeen
from debris that caught fire, followed closely by equipmehfat ignited vegetation.
Humancaused fires, such as fireworks, alsave beenfairly common. Lightning only
accounted for about three percent all fires reported

Location

Wildfiresin Charles Mix County are most likely to occur in large areastehsive brustor
unmanaged vegetation This includeshe hills and drawsalongthe Missouri Riverwhich
containsa significant amount of cedar trees and thick brudie location ofires affecting
ten acres or morén the county since 2000 shown inFigure 31.

Extent

Most of the wildfires reported from the countiyave been fairly small, impacting less than
an acre, but 19 of the fires since 2000 have covered 100 or more acresTaBke3.11on
page 56 foradditional details.
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Figure 31 - Locationof Wildfires in Charles Mix County
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History

Many notable wildfires have occurred in Charles Mix County, but nothing on a truly
destructive scale.The largest known fire to occur in the county was the Chalk Rock Fire of
1985, which consumed 1,800 acreSince 2000, the largest fire in the county affected 800
acres. There have been no firselated Presidential disaster declarations involving Charles
Mix County

Probability

Small scale dfires are likelyto occursomewherein the countyvirtually every year.They

are more likely to occur during extended dry periods, and are most dangerous when they
are spreadby high wing. Based on past history, the probability of a wildfire causing
significant damage in the county in a given yisdow.

Resources and Capabilities

Several fire departments are based in the countfach department has volunteer
firefighters who have had training in fighting wildfires; the level of training varies from basic
to advanced. The departments also have adequate equipment and protective gear for their
volunteers to handle most of the wildés they are likely to encounte®Various nutual aid
agreements also are in place whidtelps ensure that assistance is available during
particularly serious wildfires and other emergency everassummary of the capabilities of
eachfire department is pesented in the followingable.

Table 33 - Fire DepartmentResources an@€apabilities

Dept Vols Vehicles Special Equipment HazMat
Capability
Academy| 25| One Type 4 engine None

One Type 6 engine
One Type 6 tender
Dante 15| One Type 3 engine None
One Type #ngine

One Type 6 engine
Geddes 30 | Two Type 2 engines None
Two Type 6 engines

Three Type 2 tenders

L Andes 30 | One Type 1 engine Equipment for confineq None
Three Type 6 engines space; ropes for high ang
One Type 2 tender NB & OdzS T extemsipr(
One Light rescue ladder

Platte 34 | Two Type 1 engines Onetrailer-mounted 1,000| Operations
One Type S3 tender GPM pump Level

One Type S2 tender

Four Type 6 wildland engine
One Type 7 wildland engine
One 1Ton crew cab pickup
Ravinia 15| One Type 1 engine None
Two Type 6 engines
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Wagner 25| Two Type 1 engines Operations
Two Type 6 engines Level

One Type 2 tender
One Rescue vehicle

Following is ssummary of theother local resources and capabilitiasailable for dealing
with wildfires

1 The county has avildfire preparedness plan, which was developed with the
assistance of the South Dakota Dept of Agriculture.

1 The county adopted a burn ban ordinanceAugust 2012, uring the extreme
drought ofthat year, which prohibits open burning when the National Weer
Service's Grassland Fire Danger Index is at the Very High or Extreme level.

1 A requirementis in placethat those wanting to startcontrolled burnsmust
contact the E911 dispatctcenterin Lake Andes first.

Community Assets

Hazards can affect all parts of the community, but their impact on certain community assets
is particularly important to consider. In this section, the miagportant community assets

and facilitiesin Charles Mix Countgre identified. The section begirby identifying those
assets and facilities that would play a critical role in helping the community respond to a
hazard event. Following this, certain other important community assets are identified, and
the section ends with a brief discussion of soafghe most vulnerable populations in the
county.

Hazard Response

Theassetdisted belowwould play an especially critical role during a hazard event, helping
the community respond t@nd recover from the event. The assare shown in themaps
locatedat the end of this chapter

Equipment and personnel
1 Charles Mix County Emergency Management Office
Dante Fire Dept
Geddes Fire Dept
Lake Andes Fire Dept
Pickstown Fire Dept
Platte Fire Dept
Wagner Fire Dept

=4 =2 =4 48 A A

Major Medicalfacilities

1 PlatteHealth Center
1 Wagner Community Memorial Hospital
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Sheltes

=

=2 =2 =4 =4 -4 45 5 -4 4 -5 -9

Dante- Community Auditorium/City Hall
Geddes Community Center/City Hall

Geddes CommunityCenter (former school gymnasium)

Lake AndesCommunity Centerh@s a generator
Lake AndesAndesCentral School

Marty - Marty Indian School

Pickstown Rainbow Roon€ommunity Center
Platte- Community Center/City Hall

Platte- Platte Health Centelh@s a generator
Platte- National Guard Armory

Wagner- Good Samaritan Centends a generator
Wagner- National Guard Armory

Notification

=

=4 =2 =4 -4 45 48 48 2 9 -2

Dante warning siren

Geddes warning siren

Lake Andes warning sir€two)

Marty warning siren

Pickstown warning siren

Platte warning siren

Ravinia warning siren

Wagner warning sire(two)

Platte Creek Recreation Argaarning siren

North Point Recreation Area (to be installed in 2014)
Pease Creek Recreation Area (to be installed in 2015)

Other Important Assets

Included in this category arassetsand facilities that aremportant to the basiceveryday
functioning of communities. However, th@ould not necessarily be critical in helping the
community respond to a particular hazard, although they could play a pére schoolspf
example, could be used to shelter people during lbergn power outages Includedhere
are some of the largebusinessesn the county the closure of which following a major
disaster could have a significant economic impact on the oahomy. Each of the assets
except for the businesseis shown in the maps located at the end of this chapter.

Governmental offices

1
1

Charles Mix County Courthouse
Dante city office
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Geddes city office

Lake Andes city office

Pickstown city office

Platte city office

Wagner city office

Yankton Sioux Trib&lffice (Wagner)

= =4 =4 4 A A

Educational Facilities
AndesCentralSchoolLake Andegk-12)
Platte CommunitySchool (KL2)
WagnerCommunitySchool (KL2)

Marty Indian School (K2)
IhanktonwanCommunityCollege arty)

=4 =2 =4 - A

Major Businesses

1 Buche's Food (Wagner)

1 Commercial State Bank (Wagner)

1 Dakota Manufacturing Company (Platte)

1 Fort Randall Casino (located between Pickstown and Wagner)
1 Meyerink Farm Service (Platte)
1 Platte Food Center
1 Platte Livestock Market
1 Wagner Building Supply

Other Important Facilities
1 U.S. Army Corps of EngineéPsckstown)
1 Charles Mix Electric Associati@ffice in Lake Andes)
1 Randall Community Water Distrig@ffice in Lake Andes)
1 Charles Mix County-H building (Lake Andes)

Vulnerable Populations

Theissue of vulnerable populations important to considerbecause such populations may
be particularly vulnerable to disaster eventsVulnerable populations include the very
young the elderly, ttose with physical or mental disabilities, and the very podhey can
also includepopulations that tend to beisolated in some way from the rest of the
community,such aghose who arenot fluent in English.

The South Dakota Hazard Mitigation Plan includes a section on social vulnerability, using the
Social Vulerability Index for the United States. This index, compiled by the University of
South Carolina Hazards and Vulnerability Research Institoteasures the social
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vulnerability of all counties in the nation to environmental hazard$ie indexsynthesizes

30 socioeconomic variables, which research suggests contribute to reduction in a
O2YYdzyAGeQa |oAfAGe G2 LINBLI NB TFehelimayb a L32 y R
variables arerace and class, wealtlpercentage ofelderly residents, Hismic ethnicity,

special needs individuals, Native American ethnicity, and service industry employment.
According to the index, Charles Mix County is in the top 208teahost socially vulnerable

counties in the nation to environmental hazards, rengk 11th among South Dakota

counties.

In the context of this plan,a specificpopulation of concern is the agewho tend to be
more vulnerable to the effects of hazard everttecause of their physical or mental
condition, or other factors Many of the agedive in nursing homes and assisted living
facilities. There arethree such facilities in the countyhe Lake Andes Nursing Home, the
Platte Nursing Homeand the Wagner Good Samaritelome,which are shownin the maps
at the end of this chapter.Each facility has a generator available for use whewer is
disrupted

Estimating Losses

This section assesses thellnerability of Charles Mix County and the participating
jurisdictions to the hazards profilegarlier in this chapter Vulnerabilityis defined as the
extent to which people and property are exposed to harm or damages created by a hazard.
Much of the vulnerability analysis wagione by the Planning & Development District I
office, including research on local disaster events that hamiiwed since tk original plan

was developed.

The method of determining vulnerability varies thye type ofhazard and the availability of
data, but each methodology is based either potential for loss or actual losse&ollowing
is a description oéachspecificmethodolog/ used.

Potential Loss Methodologies

1 FEMA'SHAZUS loss estimation softwaneas usedto estimate potential losses
from floodingin each community HAZUSroduces a flood polygon and floed
depth grid that represents the 10@ear floodplain with losses calculated using
national baseline inventories (buildings and population) at the census block level
The maps generated by HAZUS are not as accurateEd\'s Flood Insurance
Rate Maps, nor is theesulting dataput HAZUS is still lselpful planning ool for
communities that have not been mapped by the Matl Flood Insurance
Progrant.

®A major limitation is thénadequacies associated with the hydrologic and hydraulic modelfitge HAZUS
model, especially in sparsepopulated areas where census blockifie basis of the loss calculationsre
large. The softwareassumeghe population and building inventory to be evenly distributed over the census
blocks, whereas in reality flooding may occur only in a small pathe block where there aréew buildings or
people. Also,HAZUS usalefault national databasethat may not be applicable at the local level.
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1 FEMA Flood Insurance Rate Maps were used to identifyy&80 floodzones in
the county. Using GIS, these flood zones were overlaid on parcel layer data to
provide estimates of loss potentiat the community level

1 Data on the population living imildfire threat zoneswas used to estimate
potential wildfire losses This methodologyfrom the SILVIS Lab at the University
of WisconsigMadison, wasnot used when the current plan was being
developed.

1 The value of buildings within the county was used to estimate potential losses
due to winter storms and summer stornfsuilding exposurg

1 Population density within the county was used to estimate potential losises
to winter storms and summer storms.

ActualLoss Methodologies

 Thebl GA2yLt [/ EfAYIGAO 5FdF MwayeonSukddfor { 02 NY 9
historical information regardingweatherrelated events back to 1996 (see
Appendix B
1 The Spatial Hazard Events and Losses Database for the United States (SHELDUS)
was consulted for information orertain hazard events prior to 1996. As
mentioned earlier, anajor weakness of this source is that it providesry little
useful information aboutachevent, nor anydescriptive detailsso it is difficult
to determine whether the event had much actual impact in the county

1 Damage amourst were obtained forthose disastes that impacted the county
and resulted ina Presidential disaster declaration. Information was obtained
from the South Dakota Office of Emergengdanagemen and from the Charles
Mix Electric CooperativiseeTable 3.).

1 Information from the National Drought Mitigation Center'®rought Impact
Reporterwas used to assess the local impact of droughts

9 Data from the South DakotBivision ofWildland Fire was used to assess the
historicalimpact of wildfires in the county.

1 Data from the U.S. Dept of Agriculture Risk Management Agency was used to
assess crop loss due to a variety of natural hazards.

At the conclusion othe vulnerabilityassessment floeach hazard, evelopment trends are

analyzed to determine whether th®2 dzy (1 @ Q& @dzf y S Nmight inckedse ini 2 G KS
the futured C2NJ AyadlyoSs RS@St2LISyd Ay | Tf22
vulnerability to flooding, and it can also increase the proligbof flooding elsewhere as

former permeable surface areas are converted to impermeable surfdn&gmation on

development trends in the county was obtained by the following:

1 Analysis of population trends and projections

1 Analysis obuilding permits issued i€harles Mix CountyFigure 32 shows the
location of each permit issued since 2008 quick glance at the map shows that
much developmentis occurring at the North Point and Platte Creek Recreation
Areas, with growth alsooncentrated around Platte and Wagner.
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At the end of the chapter, a map of each community is presented showing the important
community assets discussed in the previgestion. The mapslso show thenapped 100

year flood zones in #gncommunities as well as areaentified by theHAZUS softwaresa
being flood prone

Winter Storms

All areas of South Dakota are vulnerable to winter storraed Charles Mix Qunty is
certainly no exception.The consequences of winter storms can be great. Theylisanpt

the power supply when electrical lines are brought down by high winds, falling trees, or
extreme ice buildup. Everyday activities can be significantly disrupted when road conditions
deteriorate because of snow cover or precipitation that freebesroad pavement. In
extreme situations, roads can be closed because of accumulated snow for days or even
weeks. Winter storms also can cause significant crop losses when they occur early in the
growing season.

The rural areas of the countyay be someWwat morevulnerable to winter stormshan the
towns. One of the primary reasons for this is the fact that electricity is brought touted
areasby many miles of rural power lines, which are vulnerable to being brought down by
storms accompanied by Higwinds or freezing rain (high winds can snap power poles, and
freezing rain and sleet forms ice on the lines, making them heavy and more susceptible to
being blown down). The rural elderly are at particular risk at these times, because they
cannot as edly withstand extremes in temperature, and because they are more likely to
depend upon certain lhome health care systems that require electricity to operate.

Isolation also increases thaulnerability ofpeople living inthe rural areasof the county.
For instance, if rural roads are blocked by snow for extended periods of time, people cannot
travel into town for groceries, medical supplies, or other important items.

To assesthe county'svulnerabilityto winter storms the methodology that was used in the
South Dakota Hazard Mitigation Plamas essentially followed for this plan.hé following
factors wereconsidered

1 The number of prior winter storm evenia the county

1 Past @mage amounts

1 The county'duilding expsure

1 Population density
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Figure 3.2 BuildingPermit Activity in Charles Mix County
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Prior Bvents

Appendix Eshows all the significant winter storms that have been recorded in Charles Mix
Countysince 1996.The information is taken fromthe G A2yt / ft AYF GAO 51 Gl
Events databaseand it includes some descriptive detail about the events where available.

The table showsiumerouswinter stormeventshaveoccurred in the county In addition,

the Storm Events databaskas records of several high wind events in the county that

occurred in the months of November through February

PastDamageAmounts:

Winter storms have the potential to cause significant amounts of damage. Trstoice
that occurred in November 200&aused arestimated $1 million dollars giroperty damage
in Charles Mix Countyand many other winter weather events have causagnificant
amounts ofdamagein the county as shown i\ppendix E

Given Charles Micounty's agriculturaldpased economy, another method to determine
vulnerability is to look at the impact of winter storms on the county's agricultural producers.
Farmers typically protect themselves from the impacts of adverse weather and other
natural hazards by insuring their cre@gainst losses through mujperil crop insurance,
which is underwritten by the Risk Management Agency, a part of the U.S. Dept of
Agriculture. Data on indemnity payouts for crop loss in Charles Mix County due to various
types of winter weather events between 2000 and 20das obtained from the Risk
Management Agency, and is presented belowlable3.4. As the table shows, 20Gihd

2013 were particulaty difficult years. Virtually the entire amount of the payouter both
yearswas attributed to winter wheat (wheat that is planted in the fall and lies dormant over
the winter) that was lost due to very cold winter conditions. HEw 2000 through 203
period of analysis, winter weatheelated payouts represented abo@®o of all indemnity
payouts in Charles Mix County.

Table3.4 ¢ CropLoss Due to Winter Weather

Year Frost Freeze Cold Winter Cold Wet
Weather
2000 $0 $0 $39,746 $0
2001 $0 $0 | $2,153,449 $69,357
2002 $9,043 $6,871 $49,019 $4,429
2003 $0 $0 $318 $0
2004 $46,546 $37,281 $11,405 $1,438
2005 $9,643 $557 $7,339 $0
2006 $0 $572 $1,744 $0
2007 $14,625 $2,612 $113,639 $33,727
2008 $0 $0 $70,469 $7,695
2009 $0 $0 $490,004 $12,636
2010 $0 $0 $1,904 $66,952
2011 $0 $12,901 $15,099 $242,264
2012 $5,694 $0 $0 $5,008
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2013 $0 $29,734| $2,877,250 $57,147
Totals $85,551 $90,528| $5,831,385 $500,653
Source: USDA Risk Management Agéhttp://www.rma.usda.gov/data/cause.htnl

BuildingExposure:

The total value of buildings in Charles Mix Countgpproximately $920,018,000, according
to the South Dakota Hazard Mitigation Plawhich ranks the county 18th of the state's 66
counties The median figure for South Dakota counties is $580,276,00bie ounty's
building exposurean be considered moderate

PopulationDensity:

Charles Mix County is very sparsely populateith an average of only 8.3 people per
square mile less than thestate figure of 10.7 people per square mil&iven that South
Dakota is itself considered to be very rural, Charles Mix County would have to be rated low
in terms of population density.

Winter Storm Vulnerabilitbummary

Considering all these factor§harles Mix County'sulnerability to winter storms can be
considered moderatelt is a certainty that winter storms will continue to impact the county
in the future.

Development Trends arkuture Vulnerability

AsTable 2.3showed, the population of Charles Mix County has been declining for the last
severaldecadesand nomajor development has occurred anywhere in the county since the
current plan was approved in 2008ittle growth is expected in the futurandicating that

the county' vulnerability to most hazards is not likelygieeatlyincrease in the future.

One area of concermhowever,is the development that is occurringt the campground/
recreation areas scattered throughout the county. Figure 32 illustrates where
development is occurring in the county, much of which is concentrated in and around the
North Pointand Platte CreelRecreation Ares. Much of the developmenbccurring at
North Pointand Platte Creekonsists of modest homes artdhilers that are only occupied
during the summerbutthe North Cottage Bagnd Svatos Additiodevelopmens at North
Pointand the subdivisions at Platte Crele&ive several homes valued at $500,060more.
People living in thee areasare somewhat morevulnerable to winter storms than those
living in the cities and towns, where more services anfichstructure are available.

Summer Storms

All areas ofCharles Mix County are vulnerable to summer storms, especially those that are
accompanied byornadoes, lightning, or large hail. Typical damage from summer storms
includes blown down power lines, crop damage from hail and high wind, and flooding as the
result of heavy rain. Like the rest of the Great Plains, Charles Mix Coustgspecially
vulnerable to summer storms accompanied by high wind. This is because the landscape is
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open and there is little topographic relief to block the wind. Infrastructure and facilities
located at higheelevations, such as the bluffs along the Missouri River, lbeagarticularly
vulnerableto high wind events TheMissouri River luffs are only lightly settled, but they

do contain a number of communication towers and one significant structure, the Fort
Randall Casino (séggure2.1).

To assesthe county'svulnerability to summer stormsthe methodology used in the South
Dakota Hazard Mitigation Plawas adopted for this plan (where that plan analyzed
tornadoes and windstorms separately, they are combined here). The following factors were
considered

1 The number of priosummerstorm eventsn the county
1 Past @mage amounts

1 The county'suilding exposure

1 Population density

Prior events:

Appendix Eshow all the significardummerstorms that have been recorded in Charles Mix
County since 1996. These stirms include hail events, thunderstorm$ightning, and
tornadoes. The information is taken fromthe I G A2y € / ft AYFGAO 51 Gl
database, and it includes some descriptive detail about the events where available. The
table showsnumeroussummerstorm events In addgtion, the Storm Events databadeas
severalrecordsof highwind events in the county that occurred in the months of March
through October.

Sevenof the summer storm in the Storm Eventslatabaseincluded a tornadp which is
typical for mostSouth Dakota countiegthe South Dakota county average for this time
period is 8.7 tornadoes).The Spatial Hazard Events and Losses Database for the United
States (SHELDUISs records ofmany additionaltornadoesthat occurredin Charles Mix
County prior to 1996, but it cannot be determined from that source whether any of the
tornadoes caused any significant damage in the couilgither database has a record @f
tornado occurringin Charles Mix County withraagiitude greater thanF1.

Past DamagAmounts:

Summerstorms have the potential to cause significant amounts of damagesummer

storm in July 1998 that was accompanied by hail causeelsimated $1 million dollars of
property damage in Charles Mix County, and $2.2 million dollars of crop danfadnmeil

storm in August 1996aused an estimated $500,000 of crop damagAs shown in

Appendix E manyother summer storm events have causedgder amounts of property
and/or crop damagén the county

As with winter stormsanother method to determinghe county'svulnerabilityto summer
storms & to look at the impact obuch storms on the county's agricultural producers.
Summer storms carcause a lot of damage to crigmd, especially when tey are
accompanied by hailData on indemnity payouts for crdpss in Charles Mix County due to
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hail as well ashigh wind eventsbetween 2000 and 2@®L.was obtained from the Risk
Management Agency, and is presented belowTable 3.5. For the 2000 through 2L

period of analysissummer stormrelated payouts representedess than 2% of all indemnity
payoutsin Charles Mix County.

Table 35 ¢ Crop Los®ue to Severe Summer Weather

Year Halil High Wind
2000 $413,489 $214
2001 $375,561 $16
2002 $64,077 $0
2003 $226,745 $0
2004 $3,200 $13,485
2005 $111,209 $3,481
2006 $14,582 $6,572
2007 $80,854 $89,411
2008 $62,213 $27,452
2009 $35,303 $3,066
2010 $87,868 $10,940
2011 $42,087 $4,093
2012 $0 $138964
2013 $0 $484,012
Totals | $1,517,188 $781,706

Source: USDA Risk Management Agéhttp://www.rma.usda.gov/data/cause.htnl

Building Exposure:

The total value of buildings in Charles Mix Coungpigroximately $920,018,000, according

to the South Dakota Hazard Mitigation Plan, which ranks the county 18th of the state's 66
counties. The median figure for South Dakota counties is $580,276,008. county's
building exposure can be considered moderate.

Population Density:

Charles Mix County igery sparsely populatedwith an average of onl{.3 people per
square mileevenless than the state figure of 10.7 peopl&iven that South Dakota is itself
very rural, Charles Mix Countgnbe rated low in terms of population density.

SummerStorm VulnerabiliySummary

Considering all these factors, Charles Mix Counyleerability tosummerstorms can be
considered mderate. This is not to minimize the impact that such storms can have on the
county, especially when they include tornadoes. It is a certainty that summer storms will
continue to impact the county in the future.

Development Trends and Futwelnerability

AsTable 2.3showed, the population of Charles Mix County has been declining for the last
several decades, and moajor development has occurred anywhere in the county since the
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current plan was approved in 2008. Little growth is expedatethe future, indicating that
the county' vulnerability to most hazards is not likelygreatlyincrease in the future.

However, the development occurrirag the North Point and Platte Creekcreation areas is
a concern regarding summer stormas is lhe expansion occurring at many of tle¢her
campground/recreation aas scattered throughout the countyso far in 2014, a total of 76
camping pads have been added to the campgrounds fggeendix D for details) These
recreational areas arparticularlybusy during thesummermonths with visitors and people
living in ther summer homes, m@ny of which are nothing more than modified trailers
offering little protection from tornadoesand other violent summer weatherThe lack of
warning sires and storm shelters at most of the argagts people at additional risk

Flooding

Like all counties in South Dakota, Charles Mix is vulnerable to floo@ngn the specific
nature of flooding, thecounty's vulnerability to flooding will be analyzédst on ageneral
countylevel basis, and then specifically for each community. Given the degree to which
flooding is geographicalyased, this approach made the most sense to the planning team.

GeneralFlood Vulnerability

Charles Mix County definitelis vulnerable to flooding.According tothe HAZUS analysis
that was run for theSouth Dakota Hazard Mitigation Plégsee Table 35 ofthat plan) the
potential building damage losom floodingin Charles Mix Qunty is $4,020,000 The
medianfigure for all South Dakota counties is approximately $2,800,0@verall, Charles
Mix ranks23rd out ofthe state's66 countiesn this measure of vulnerabilityThe potential
displaced populatiorin the cunty was determined to be 232 peopleompared to the
median for SoutlDakota counties of 255.

There are a total of ten National Flood Insurance Program policies in Charles Mix County,
with four claims having been paid since 1978 totaling $265,077. The number of claims
ranks Charles Mix 33rd among te&te's counties, and the amount paid ranks the county
19th. There is one repetitive loss property in Charles Mix Cotimeyformer Yankton Sioux
tribal administration building in MartyJaimswere madeon this property following flood
events in 2007, 2008, and 201dtaling $181,763.Damage was so severe in 2010 that the
building was abandonednd it sits vacant today

In addition to impacting buildings and other structures, a good deal of publig&audte
infrastructure throughout the county is vulnerable to flooding. Flaimagefrequently
involves washed out or damaged roads afrdinageculverts often occurring in thepring,
especially following winters with heavy snoviRoads and infrastructure in theécinity of
Choteau Creek, Mosquito Creednd Platte Creek typically experience the most damage
theseproblemareas are shown ikigure 33. Choteau Creek, which passes near Dante and
Wagner, has historically caused thaost trouble. Over the years it has beconamost
completely silted into the point where noweven a small amount of rain causes it to
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overrun itsbanks. There are no longer anlgouses or other structures located near the
creek so vulnerability is limitegrimarily to roads and public infrastructure

Flooding also has a big impact on agricultugpring flooding can delay farmers getting into
their fields to plant, and later in the growing season it can damage crdpata on
indemnity payouts for crop loss in Charles Mix County due to flooding, as well as excess
moisture/precipitation, between 2000 and 281lwvas obtained from the Risk Management
Agency, and is presentdzklow inTable3.6. For the2000 through 203 period of analysis,
flood-related payouts represented about 8% of all indemnity payouts in Charles Mix County,
second only to drought.

Table 36 ¢ Crop Los®ue to Flooding

Year Flooding Excess
Moisture/Precip

2000 $0 $82,550
2001 $5,245 $974,871
2002 $0 $73,376
2003 $2,569 $51,353
2004 $6,865 $33,176
2005 $0 $199,489
2006 $0 $33,175
2007 $602 $825,566
2008 $48,996 $2,187,792
2009 $3,201 $239,729
2010 $38,809 $2,372,014
2011 $793062 $2,641,241
2012 $0 $64,080
2013 $0 $59,443
Totals $899,349 $9,837,855

Source: USDA Risk Management Agéhitp://www.rma.usda.gov/data/cause.htnl

Before analyzing flood vulnerability at the local levisle issue of flooding alonghe
Missouri Riveneeds to be discussedAsmentionedearlier, it had once been thought that

the system of dams on the river, including the Fort Randall Dam near Pickstown, had
essentially eliminated the threat of flooding along the river. However, flooding did occur
along theMissouriin 2011, due to heavgnowmelt at the river's source in the Rocky
Mountains and extremely high rainfall throughout the river's drainage basin in the spring of
2011. Mismanagement of dam releases exacerbated the situation. Most of the flooded
area in Charles Mix County was pae or cropland but infrastructure and some property
also was impacted, as described eatrlier.
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Figure 3.3 RuralAreasof Charles Mix County Particularijulnerable to Flooding
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Local Flood Vulnerability

At the community level FEMA'SHAZUS loss estimation software whs primary method
used to estimate potential losses from floodingimilar to themethodology used in the
South Dakota Hazard Mitigation Plan, tlidldwingindicatorswere used to assegsotential
flood losses:

w Building structural damage

w Building damage loss ratithé percentage of the total bldinginventory in each
community that could be damaged from flooding in any given year

Building content loss
Debris generated
Populationdisplaced
Short term shelterneeds

e eegeg

Theresults of theHAZUSanalysis are showin Table 3.7  should be noted that the
HAZUS runs included land not only within each city's incorporated limits, but also in the
area sirrounding each community The flood prone areas identified by the softward_ake
Andes, Pickstown, and Ravinia actuallylocated outsidezach town'scity limits. The table
shows that Wagner is much more vulnerable to flooding than any of the other communities.
There is ao some vulnerability iDante,Lake Andegprimarily in an Indian Housing area
southeast oftown), andMarty. The HAZUS software failed to run@eddes and Platte,
presumably becausef the lack of significant drainage features in those communities.

Table 37 ¢ HAZUS Badgelood Loss Estimation Results

Community Building Building Building Debris Population | Short Term

Structural Damage Content Generated | Displaced Shelter
Damage | Loss Ratio Loss Needs

Dante $13,000 0.68% $6,000 17 tons 3 0

Geddes HAZUSAILED TO RUN

Lake Andes $70,000 0.7%% $35,000 72 tons 19 3

Marty $48,000 e $24,000 40 tons 6 0

Pickstown $1,000 0.01% $0 1ton 0 0

Platte HAZUS FAILED TO RUN

Ravinia $1,000 0.16% $0 1ton 1 0

Wagner $882,000 2.026| $1,557,000 745 tons 262 216

Source: FEMA HAZUS loss estimation softwzinarles Mix Countipirector of Equalization
*** Most of the property in Marty is tax exempt; therefore a realistic damage loss ratio cannot be determined

For those communities with a mappd®0-yearfloodplain(Dante, Marty, and WagngrGIS
was used to overlay th8oodplainson parcel datao determine the amount of residential
and commercial property potentially at riskTable 3.8below shows the result of the
analysis; note that the figures reflect only those parcels on which the structure 4tsetf
just part of the parcet is located within thefloodplain. The table shows thatvagner has
the mostamount of property located inthe floodplain,although the property loss ratio
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(amountof propertyat riskcompared to the total building inventoyys higher in Dante.No
analysis was done for Marty, sinck @ropertylocated in the floodplairthere is tax exempt.

Table 38 ¢ Valueof Property in 100Year Floodplain

Assessed Valud Assessed Value | PropertylLoss
(Residential) (Commercial) Ratio
Dante $225,800 $10,500 12.3%
Wagner $2,126,500 $1,191,400 7.6%

SourcesFEMA Flood Insurance Rate MaPharles Mix Count@lSAdministrator, Charles Mix County
Director of Equalization

Themaps presented athe end of this chapter Figure 34 through Figure 311 - show the
location of the areas identified by the HAZUS software as being prone to flomdewsrh
community Themaps forDante, Marty, and Wagner also show tmapped100-yearflood

zones. As would be expected, there is considerable overlap between the HAZUS areas and
the flood zones.

Additional detail gathered from the planning teanms provided below regardinghe
vulnerability to flooding in each of the communities.

1 Dante:Flooding is a persistent problem in Dante. The community was built on
low-lying ground near Choteau Creek, and rainwater runs across farmland north
and east of Dante on its way to the creelDuring the last several years the
situation has gotten worse, in part because much of the farmland surrounding
Dante has been stripped of its vegetation, which once helped slow runoff.
Without the vegetation, rainwater now rushes south toward 300the8tr(aka
Warren Avenue), where it overwhelms the ditches and spreads onto adjacent
property. Heavy rain events can cause significant damage as water overtops
300th Street and gets into basements.

1 GeddesThere is not much vulnerability to flooding in Geddes, nor any history of
any significant flooding ever occurring in the communifiooding in 2007 did
cause very minor damage to a county garbmmtedon the south side of town.

1 Lake Anded\No signifiant flood damage halseen known to occur within the city
itself. As indicated above, there is some vulnerability just outside the city limits,
especially in the Indian Housing area southeast of town

1 Marty: This community is situated in a lewing area ad is vulnerable to
flooding. In2010 a period of very heavy rain caused damage to several
structures, including the Yankton Sioux Tribe's central administration building.
Damage to the building was sextensivethat Tribal leaders determinedhat
repairing it would be too expensivdt now sits vacant

1 Pickstown:Located at the top of a ridge overlooking the Missouri River, there is
verylittle flood riskhere, and no history of any significant flood damage.

1 Platte: There is some vulnerability to smalttale flooding in Platte, especially in
the northeast and northwesparts of the community Figure 39 showsthese
areas, where sandbagging occasionally has been necessarily to prevent more
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extensive flooding.Thesituation is much better than it used to kadter a large
diameter storm sewer pipe was installed in the early 2000s under a natural
drainageway that runs through the communityurther drainage improvements
were made following minor flooding Rlatte in2011.

1 Ravinia: Standing water after heavy rain events is a problem in Ravinia, because
of the town's flat topography and lack of drainage infrastructuriehere are no
businesses in this small community, but several homes have been impacted by
flooding in the past, as has the town's utility infrastructure, as detailed in the
previous section.

1 Wagner:This community is vulnerable to flooding, particulartythe south side
of town. Several housesn this area ardocated in the flood zoneas shown in
Figure 3.11TheCityrecently completed groject using HMGP fundin install
larger culvertsunder Front Avenugo improve drainageand reduce floodingn
the area

Development Trends and Future Vulnerability

AsTable 2.3showed, the population of Charles Mix County has been declining for the last
several decades, and moajor development has occurred anywhere in the county since the
current plan was approved in 2008. Little growth is expected in the future, indicating that
the county' vulnerability to most hazards is not likelygreatlyincrease in the future.

The developrant that has been occurringt the recreation areasalong Lake Francis Case
may somewhatincreasethe vulnerability to flooding Fortunately, thereare regulations
governing work activity below the lake's ordinary high water (OHW) lefv&|365 feef as
describedearlier on page32. During the flood of 2011, the lake reached an elevation of
1,374feet, within one foot of thetop of the flood control poo) which isthe highest water
levelthe lake can hold withougoing over the spillway gatesfs mentioned earlier, a cabin
located about seven miles southwest of Geddes suffered flood damagg water got
within 20 feet of somehomesin the North Cottage Baylevelopmentat the North Point
Recreation Area

Anotherfactor that could increase the county's vulnerability to flooding isd¢baversion of

wetlands and other marginal lanab agricultural production thabhas been occurring over

the last several years as prices for corn, soybeans, and other commoditiesnbes@sed

Farming these marginal lands may increase gnebability and severity of floodingn

certain areass & (0 KS fFyRQ& Yyl 0dzNFt OF LI OAGE (G2 loaz2t
This development generally is happening far from bult areas, butthere could be
negativeimpact on rural roads andhfrastructure

Drought

Without question, Charles Mix County is vulnerable to droughs. shown imAppendix &
there are 19 drought records for the county in the Storm Events Datatiase 1996, with
events recorded in 1999, 2000, 2006, 2012, and 2013.
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The biggest impact of drought in Charles Mix County is in the agricultural sector. This is not
surprising, en the county's heavy reliance darming Data on indemnity payouts for

crop loss in Chés Mix County due to droughind heatbetween 2000 and 2@ was
obtained from the Risk Management Agency, and is presented beldwabie3.9. As the

table shows, the drought in 2012 was particularly seyardact, only three other counties

in South Dakota suffered more loss than @tiarles Mix County.For the 2000 through

2013 period of analysis, droughelated payouts accounted f@amost81% of all indemnity
payouts in Charles Mix County, far higher than arheotype of payout. Much of this was

due to the huge drought payouts of 2012, and it is not known if such a high percentage
would be reflected over a longer period of analysis. Regardless, it is safe to say that drought
is one of the costliest natural rards facing Charles Mix County farniers

Table 39 ¢ CropLoss Due to Drought and Heat

Year Drought Heat

2000 $3,975,006 $172,324
2001 $1,025,123 $40,178
2002 $14,953,511] $275,651
2003 $5,502,026 $485,110
2004 $6,066,001 $69,579
2005 $3,845,588 $498,974
2006 $6,728,369 $499,665
2007 $264,170 $122,117
2008 $713,654 $10,413
2009 $114,384 $12,252
2010 $177,754 $0
2011 $27,809 $104,207
2012 $57,689,233 $1,513,245
2013 $4,499,216 $123,371
Totals $105,581,844 $3,927,086

Source: USDA Risk Management Agéhitp://www.rma.usda.gov/data/cause.htnl

Following the lead of theSouth Dakota Hazard Mitigation Plan, vulnerabibigo was
assessed by reviewirigformation from the National Drought Mitigation CenteDyought
Impact Reporter As described othe Center'swebsite, theDrought Impact Reporteis an
interactive mapping tool designed to compile and display drought impact information
across the United States from a variety of sourssh as media, government agencies,
and the public. It considers impacts in a broad range of areas, includivg social,
economic, and environmental realms.

A summary of impacts from the Drought Impact Repofterthe period1950 through 2013
is presentedin the following table

® Droughtalso appears to be theostliest natural hazard statewide for South Dakota farmers. From 2000
through 2013, drought payouts accounted for just under 50% of all indemnity payouts in the state. The next
highest type of payout was from excess moisture/precipitation, representing about 30% of payouts.
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Table 310 ¢ Drought Impacts in Charles Mix County
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SourceNational Drought Mitigation CenterBrought Impact Reporter
(http://drought.unl.edu/MonitoringTools/DroughtimpactReporter.aspx

For some perspective on what these figures mean, it is useful to review the drought
assessment section of the South Dakota Hazard Mitigation Plan, which assessed drought
vulnerability among all counties in South Dakota. According to the plan, Charlean\ed

16th in total number of impacts among the state's 66 countiadicating that the county

may be somewhat more vulnerable to drought than most other counties in the state. Areas
where the countyhad significantlymore impacts than average were T@m & Recreation,
Water Supply, and Plants & Wildlife. The county's location along the Missouri River would
account for the high scores in the first two of these areas, while the Lake Andes National
Wildlife Refuge probably accounts for the high scorthePlants & Wildlife category.

The high score in thevater supplycategorymay not be a completely accurate reflection of
reality. This idbecause theRandall Community Water District, thgimary water supplier
for county residents, gets its water from thdissouri Riverwhich isa reliable source of
water even during drougist Several years ago the water intake structures were extended
farther out into the river to ensure that low watdevels would not impact the district's
ability to draw in water.

Development Trends and Future Vulnerability

The county's vulnerabilityo droughtis certain to continue for the foreseeable futuref |
anything, it may increase inoming yeardf current land use trends continue and more
marginalland isbrought into agricultural production

Wildfire

Charles Mix County isomewhatvulnerable to wildfire, especially during exteded dry
periodsand when winds are highOne way ulnerabilitycan be asessed is bynalyangthe
records ofwildfires reported from the county Thefollowing table simmarizesnformation
about the fires reported from thelocal fre departments to the South Dakota Division of
Wildland Fire Thetable showghat mostof the fires have been fairly smathostimpacting

less than an acré~igure 3.1on page 3 showsthe location of the fires thaaffectedten or
more acres).No injuries or deaths were associated with any of the fires. Information is not
availableon the dollar amount of damage caused by any of the wildfires reported.
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Table 311 ¢ Wildfires in Charles Mix County

Year Less 1t0o9 | 10to 24| 25to 99 100 Homes Homes
Than1 | Acres Acres Acres Acres | Threatened Lost
Acre Or
More
2000 3 7 3 0 2 0 0
2001 1 1 0 0 0 0 0
2002 30 9 4 4 1 0 0
2003 16 10 2 1 0 0 0
2004 8 3 1 0 0 0 0
2005 14 3 2 1 1 0 0
2006 22 10 4 3 6 0 0
2007 14 6 1 0 0 0 0
2008 9 3 0 1 1 0 0
2009 6 1 3 1 0 1 0
2010 22 3 1 3 1 1 0
2011 16 11 9 6 2 3 1
2012 50 18 6 16 5 2 0
2013 6 3 2 3 0 1 0
TOTAL 217 88 38 39 19 8 1

Source: South Dakota Division of Wildland Fire (based on reports from the local fire departments)

Wildfire risk alsocan be analyzed usinglata from the SILVIS Lab at the University of
Wisconsin. The SILVI

data is classified into
various categories
based onthe density

of housing and

vegetation in specific
areas Areas are
classified as High,
Moderate, or Low
Rsk threat zones.
High Rsk zones are
areas of moderate to
high density housing
within heavily

vegetated areas,
Moderate Rsk zones
are areas of lower
housing unit density
within areas of high vegetation, and Ld¥sk zones have either no vegetation, or very low
density housing.
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The map presented here, from th8ILVIS webgt shows theareas ofgreatest wildfirerisk
in the county. Following is an explanation of the various colors:

1 Gray (no shading): Areasth little vegetationother than crops There idittle to
no wildfire vulnerability in these areas

1 Dark green: ¥getated areas withno housing Since these areas are not
populated, there is no wildfirgulnerability.

1 Green: Vegetated areaswith low-density housing The wildfire riskin these
areasis low.

1 Yellow. Wildland-urban interface areas Here the risk igenerallymoderate
except in areas with very high density housing, where the risk is high

1 Red: htermix communities, defined as places where housing and wildland
vegetation intermingle, the vegetation being continuous and occupying more
than 50 percent bthe land, andthe housing densitybeing greater than one
house per 40 acredHere the risk isvildfire risk ishigh.

The map shows small areas of Charles Mix County in the High (red) or Moderate (yellow)
risk zones.The total population and number ¢iousing unitsn Charles Mix County in the
zonesis summarizedn the table below based on 2010 Census Block data.

Table 3.2 ¢ Population in Wildfire Risk Zonas Charles Mix County

Housing Total Median Home Total Home
Units Population Value Value
199 376 $67,700 $13,472,300

Source: State of South Dakota Hazard Mitigation Plan, based on data from the SILVIS Lab at the University of
WisconsigMadison

The population of 376 living in a High or Moderate Risk threat zone in Charles Mix County
represents about four percent of the county's total population of 9,1ZRutting things in
perspective,n the state of South Dakota as a whole about 26 percent of the population is
living in aHigh or ModerateRisk threat zonemost of them in the heavjlforested Black

Hills region. For further perspective, the median number of people living ikigh or
Moderate Risk threat zonamong the state's 66 counties is 745, which ranks Charles Mix
42nd. It seems safe taonclude therthat the overall vulnerability to wildfire i€harles Mix
Gountyislow.

This is not to say that there is no threat. Even in areas of the county without much woody
vegetation, widfires are possible. They can ocdarpastures and other types of grassland,
wetlands (many of which dry out in the summer), and wildlife production ard&® loss
potential from these firesis generally slight although @casionaldamage has been
reported. Wildfire impacts on theounty's agricultural producerare irsignificant data on
indemnity payoutsshow no payoutsfor crop lossdue to wildfirein Charles Mix County
between 2000 and 2(&
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Development Trends and Future Vulnerability

The development that is occurringt the recreation areasalong Lake Francis Carseof
someconcernregarding wildfire vulnerabilityas is the expansion of the campground$e
biggest concern is that theris no water supply on hand at any of the developments, so
water would have to be trucked ito fight a fire Another issue is thatome of the homes

are being built in areas prone to wildfires. For instance, Sand Dollar Cove at the North Point
Recreation Area borders a field thatusuallyplanted in wheat every other yegiwheat
stubble isquite prone to igniting, while other devepment is occurring invooded, brushy
areas Another problemis that much of theseasonahousingis being built in very close
proximity. Sand Dollar Cove exemplifies this trenifi one of the homesr garages there
caught fire, it could rapidly spread neighboring structures.

Reactivation of theNapa Rail Linalsocould slightly increase the county's vulnerability to
wildfires. It ispossible that sparks from trains could ignite vegetation along the tracks,
especially during hot, dry, and windpnditions. Vulnerability to wildfires is not expected

to increase elsewhere in the county.
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Figure 3.4 Dante
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