
Christian County, Missouri 

Multi-Jurisdictional Natural 

Hazards Mitigation Plan  

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

May 2011 

 

F-3 tornado damages along Zoller Road, May 5, 2003 

Photo courtesy of Phil Amtower, Christian County Emergency Management Director 



Christian County, Missouri 

Multi-Jurisdictional Natural 

Hazards Mitigation Plan  
 
 
 

 

 

 

 

May 2011 
 

 

 

             
             
             
         

     
     
     
     
     
     
     
     

    
    
    
    
    

Emergency Management Agency 
100 W. Church Street, Rm 100 

Ozark, MO  65721 
(417) 581-2368 

http://ema.christiancountymo.gov 
 

901 S. National Avenue 
Springfield, MO  65897 

(417) 836-6900 
http://smcog.missouristate.edu 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  i 

Table of Contents 
 
 
Executive Summary ......................................................................................................... xi 
 
Part I:  Introduction ...................................................................................................... 1-1 

Purpose of Plan ......................................................................................................................... 1-1 
Planning Authority .................................................................................................................... 1-2 
Assurance Statements of Compliance with FEMA................................................................... 1-2 
Plan Organization and Content ................................................................................................. 1-3 
Planning Process ....................................................................................................................... 1-4 
Plan Adoption ........................................................................................................................... 1-5 
Multi-Jurisdictional Planning Participation .............................................................................. 1-5 
Plan Preparation Methodology and Schedule ........................................................................... 1-7 
Plan Review and Update Process ............................................................................................ 1-12 
Acknowledgements ................................................................................................................. 1-13 

 
Part II:  Community Profile.......................................................................................... 2-1 

Location .................................................................................................................................... 2-1 
Development History ................................................................................................................ 2-2 
Form of Government................................................................................................................. 2-3 
Physical Characteristics ............................................................................................................ 2-4 

 Geology and Physiography ................................................................................................... 2-4  
 Hydrology and Drainage....................................................................................................... 2-6 
 Climate and Weather............................................................................................................. 2-9 

Demographics ........................................................................................................................... 2-9 
 Population Growth Trends.................................................................................................... 2-9 
 Age Characteristics ............................................................................................................. 2-10 
 Race .................................................................................................................................... 2-12 
 Income Characteristics........................................................................................................ 2-13 
 Educational Attainment ...................................................................................................... 2-14 
 Household Characteristics .................................................................................................. 2-15 

Economy, Employment, and Industry..................................................................................... 2-15 
 Labor Force Characteristics ................................................................................................ 2-15 
 Primary Industries............................................................................................................... 2-16 
 Access to Employment:  In-commuting and Out-commuting ............................................ 2-17 

Land Use ................................................................................................................................. 2-19 
 Existing Land Use Patterns................................................................................................. 2-19 
 Public Lands/Use Areas...................................................................................................... 2-19 

Development Trends ............................................................................................................... 2-21 
Housing ................................................................................................................................... 2-22 
Transportation Infrastructure .................................................................................................. 2-23 

 Roads .................................................................................................................................. 2-23 
 Airports ............................................................................................................................... 2-24 
 Public Transportation.......................................................................................................... 2-24 
 Railroads ............................................................................................................................. 2-24 
 MoDOT Maintenance Facilities ......................................................................................... 2-24 

Utilities.................................................................................................................................... 2-26 
 Water Supply/Services........................................................................................................ 2-26 
 Wastewater Treatment Systems.......................................................................................... 2-26 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  ii 

 Electric Service ................................................................................................................... 2-26 
 Telephone Service............................................................................................................... 2-26 
 Natural Gas Service ............................................................................................................ 2-26 
 Underground Utilities ......................................................................................................... 2-27 
 Solid Waste Disposal .......................................................................................................... 2-27 

Key Community Facilities and Services ................................................................................. 2-28 
  Law Enforcement................................................................................................................ 2-28 
  Fire Protection..................................................................................................................... 2-28 
  E-911 Emergency Communications ................................................................................... 2-29 
  Medical Facilities................................................................................................................ 2-29 
  Ambulance Services............................................................................................................ 2-30 

Other Key Facilities/Services.................................................................................................. 2-31 
Government Buildings ............................................................................................................ 2-33 
Centers of Large Population Concentration ............................................................................ 2-36 

  Education Facilities............................................................................................................. 2-36 
  Commercial/Recreation Centers ......................................................................................... 2-39 
  Major Employers ................................................................................................................ 2-39 
  Senior Centers..................................................................................................................... 2-41 
  Long Term Care and Adult Day Care Facilities ................................................................. 2-41 
  Child Care Centers.............................................................................................................. 2-42 

Flood Plain Management/Wetlands ........................................................................................ 2-45 
 Wetlands ............................................................................................................................. 2-45 
 National Flood Insurance Program ..................................................................................... 2-45 

Environmental Concerns ......................................................................................................... 2-46 
Endangered Species ................................................................................................................ 2-47 
Historic Properties and Archeological Sites............................................................................ 2-47 
Building and Fire Codes.......................................................................................................... 2-47 
Community Plans .................................................................................................................... 2-49 

 Christian County Comprehensive Plan ............................................................................... 2-49 
  Christian County Emergency Operations Plan ................................................................... 2-49 
  Southwest Missouri Comprehensive Economic Development Strategy............................. 2-49 
  Community Comprehensive/Master Plans.......................................................................... 2-49 
  OTC Strategic Plan 2020 .................................................................................................... 2-49 

Community Partnerships......................................................................................................... 2-50 
Significant Cultural/Social Issues ........................................................................................... 2-51 
Public Awareness .................................................................................................................... 2-51 
Media Relations ...................................................................................................................... 2-51 
City/Village Profiles................................................................................................................ 2-52 
 

Part III:  Risk Assessment............................................................................................. 3-1 
Natural Hazard Identification/Elimination Process................................................................... 3-1 
Community-Wide Hazard Profile and Hazards Identified ........................................................ 3-1 
Hazards Not Included and Reasons for Elimination ................................................................. 3-2 
Hazard Event Severity Ratings ................................................................................................. 3-2 
Hazard Event Statement of Probability Rankings..................................................................... 3-3 
Hazard Profile Format............................................................................................................... 3-3 
Tornado ..................................................................................................................................... 3-4 
 Hazard Identification............................................................................................................ 3-4 
 Location................................................................................................................................ 3-4 
 Extent (Magnitude/Severity) ................................................................................................ 3-5 
 Past Occurrences .................................................................................................................. 3-9 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  iii 

 Probability .......................................................................................................................... 3-10 
Severe Thunderstorms (High Winds/Hail/Lightning)............................................................. 3-11 
 Hazard Identification.......................................................................................................... 3-11 
 Location.............................................................................................................................. 3-13 
 Extent (Magnitude/Severity) .............................................................................................. 3-13 
 Past Occurrences ................................................................................................................ 3-16 
 Probability .......................................................................................................................... 3-18 
Flood (Riverine and Flash)...................................................................................................... 3-18 
 Hazard Identification.......................................................................................................... 3-18 
 Location.............................................................................................................................. 3-19 
 Extent (Magnitude/Severity) .............................................................................................. 3-22 
 Past Occurrences ................................................................................................................ 3-23 
 Probability .......................................................................................................................... 3-25 
 NFIP Participation and Repetitive Losses.......................................................................... 3-26 
Severe Winter Weather ........................................................................................................... 3-27 
 Hazard Identification.......................................................................................................... 3-27 
 Location.............................................................................................................................. 3-28 
 Extent (Magnitude/Severity) .............................................................................................. 3-28 
 Past Occurrences ................................................................................................................ 3-32 
 Probability .......................................................................................................................... 3-35 
Drought ................................................................................................................................... 3-35 
 Hazard Identification.......................................................................................................... 3-35 
 Location.............................................................................................................................. 3-36 
 Extent (Magnitude/Severity) .............................................................................................. 3-36 
 Past Occurrences ................................................................................................................ 3-39 
 Probability .......................................................................................................................... 3-39 
Heat Wave............................................................................................................................... 3-40 
 Hazard Identification.......................................................................................................... 3-40 
 Location.............................................................................................................................. 3-40 
 Extent (Magnitude/Severity) .............................................................................................. 3-40 
 Past Occurrences ................................................................................................................ 3-44 
 Probability .......................................................................................................................... 3-45 
Earthquake .............................................................................................................................. 3-46 
 Hazard Identification.......................................................................................................... 3-46 
 Location.............................................................................................................................. 3-47 
 Extent (Magnitude/Severity) .............................................................................................. 3-47 
 Past Occurrences ................................................................................................................ 3-50 
 Probability .......................................................................................................................... 3-52 
Dam Failure............................................................................................................................. 3-53 
 Hazard Identification.......................................................................................................... 3-53 
 Location.............................................................................................................................. 3-55 
 Extent (Magnitude/Severity) .............................................................................................. 3-55 
 Past Occurrences ................................................................................................................ 3-57 
 Probability .......................................................................................................................... 3-58 
Wildfire ................................................................................................................................... 3-58 
 Hazard Identification.......................................................................................................... 3-58 
 Location.............................................................................................................................. 3-60 
 Extent (Magnitude/Severity) .............................................................................................. 3-61 
 Past Occurrences ................................................................................................................ 3-63 
 Probability .......................................................................................................................... 3-64 
Sinkhole Hazard ...................................................................................................................... 3-64 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  iv 

 Hazard Identification.......................................................................................................... 3-64 
 Location.............................................................................................................................. 3-66 
 Extent (Magnitude/Severity) .............................................................................................. 3-69 
 Past Occurrences ................................................................................................................ 3-69 
 Probability .......................................................................................................................... 3-71 
Disaster Declarations .............................................................................................................. 3-72 
Christian County Hazard Composite Map .............................................................................. 3-73 
Geographic Specific Hazards Composite Maps by Jurisdiction ............................................. 3-74 
Multi-jurisdictional Risk Assessment ..................................................................................... 3-80 
     Natural Hazards Risk Identification and Analysis by Jurisdiction..................................... 3-80 
 Vulnerability Assessment and Estimates of Potential Loss by Jurisdiction....................... 3-82 
 Area Wide Hazard Vulnerability Assessment Tables for Participating Jurisdictions ........ 3-87 
 Local Area Hazard Vulnerability Assessment Tables for Participation Jurisdictions........ 3-94 
 Vulnerability Assessment Tables for all Christian County School Districts.................... 3-101 
  

Part IV:  City/County Capability Assessment............................................................. 4-1 
Mitigation Management Policies.................................................................................................. 4-1 
Existing Plans ............................................................................................................................... 4-1 

Christian County Emergency Operations Plan ...................................................................... 4-1 
Christian County Comprehensive Plan .................................................................................. 4-1 
City of Nixa Comprehensive Plan ......................................................................................... 4-1 
City of Ozark Comprehensive Plan ....................................................................................... 4-2 

Mitigation Programs..................................................................................................................... 4-2 
 Tornado.................................................................................................................................. 4-2 
 Riverine Flooding .................................................................................................................. 4-2 
 Severe Winter Weather .......................................................................................................... 4-3 
 Heat Wave/Extreme Cold ...................................................................................................... 4-3 
 Drought .................................................................................................................................. 4-4 
 Earthquake ............................................................................................................................. 4-4 
 Dam Failure ........................................................................................................................... 4-5 
 Wildfire.................................................................................................................................. 4-5 
Capabilities and Responsibilities.................................................................................................. 4-5 
 County Commission............................................................................................................... 4-7 
 Law Enforcement/Sheriff’s Department................................................................................ 4-7 
 Common Road Districts/Special Road Districts .................................................................... 4-8 
 Fire Protection Districts ......................................................................................................... 4-8 
 Emergency Management Director ......................................................................................... 4-8 
 County Health Department .................................................................................................... 4-8 
 County Clerk.......................................................................................................................... 4-9 
 County Assessor .................................................................................................................... 4-9 
 County Coroner...................................................................................................................... 4-9 
 Ambulance Services and Hospitals........................................................................................ 4-9 
 Missouri Department of Social Services.............................................................................. 4-10 
 American Red Cross ............................................................................................................ 4-10 
 E-911 Emergency Communications Center/ Mobile Command Center.............................. 4-10 
 Advanced Warning Systems ................................................................................................ 4-11 
Assessment of Policies and Programs ........................................................................................ 4-13 
 Commitments to a Comprehensive Mitigation Program ..................................................... 4-13 
 Laws, Regulations and Policies Relating to Development in Hazard-Prone Areas............. 4-14 
 Laws, Regulations and Policies Related to Hazard Mitigation in General .......................... 4-15 
 How County Determines Cost-Effectiveness and Manages/Implements Programs ............ 4-15 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  v 

 Current Criteria Used to Prioritize Mitigation Funding....................................................... 4-15 
 Integration of Hazard Mitigation with City/County Department’s Plans ............................ 4-15 
 Mitigation Funding Options Including Federal, State, Local and Private ........................... 4-15 
 How Participation Jurisdictions Meet Requirements for Hazard Mitigation Funding......... 4-15 
 Recommendations for Improvement.................................................................................... 4-16 
 How Local Risk Assessments are Incorporated into Local Planning Mechanisms ............. 4-17 
 How Local Jurisdictions Have Incorporated Mitigation Strategies and Risk Assessments 

into Planning Mechanisms................................................................................................... 4-19 
 
Part V:  Mitigation......................................................................................................... 5-1 

Definition of Mitigation ............................................................................................................ 5-1 
Categories of Mitigation ........................................................................................................... 5-1 

 Prevention Measures............................................................................................................. 5-1 
 Property Protection Measures ............................................................................................... 5-2 
 Natural Resource Protection Measures ................................................................................. 5-2 
 Emergency Services Measures ............................................................................................. 5-3 
 Structural Mitigation Measures............................................................................................. 5-3 
 Public Information Mitigation Measures .............................................................................. 5-3 

How Mitigation Differs from Preparedness, Response, and Recovery..................................... 5-4 
Mitigation Plan Benefits ........................................................................................................... 5-5 
Goals, Objectives, and Mitigation Actions ............................................................................... 5-5 

 Development Process............................................................................................................ 5-5 
 Actions Eliminated................................................................................................................ 5-6 
 STAPLEE Cost-Benefit Review and Prioritization .............................................................. 5-8 

Mitigation Program/Strategy Development ............................................................................ 5-14 
Analysis and Prioritization of Mitigation Actions .................................................................. 5-16 

 
Part VI:  Plan Maintenance ...........................................................................................6-1 
 
Part VII:  Appendices 

Appendix A:  Adoption Resolutions ........................................................................................ A-1 
Appendix B:  Repetitive Losses ................................................................................................B-1 
Appendix C:  Glossary ..............................................................................................................C-1 
Appendix D:  Acronyms .......................................................................................................... D-1 
Appendix E:  References...........................................................................................................E-1 
Appendix F:  Neighboring Agency Invitation List ................................................................... F-1 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  vi 

List of Tables 
 
Table 1-1 Record of Participation....................................................................................... 1-6 
Table 1-2 Hazard Mitigation Plan Meeting Attendance ................................................... 1-10 
Table 1-3 Updates by Section of the 2010 Christian County Hazard Mitigation Plan ..... 1-12 
 
Table 2-1 Christian County Local Governments ................................................................ 2-3 
Table 2-2 Population Change, 1990-2004 ........................................................................ 2-10 
Table 2-3 Christian County Age Specific Population, 2000............................................. 2-10 
Table 2-4 Christian County and Municipalities, Age 2000 .............................................. 2-12 
Table 2-5 Race and Hispanic Population, 2000................................................................ 2-12 
Table 2-6 Christian County Household Income, 1999 ..................................................... 2-13 
Table 2-7 Christian County Educational Attainment, 1990-2000 .................................... 2-14 
Table 2-8 Educational Attainment, Population 25 Years and Older, 2000....................... 2-14 
Table 2-9 Household Characteristics, 2000...................................................................... 2-15 
Table 2-10 Employment by Industry in Christian County, 2000........................................ 2-16 
Table 2-11 Christian County Businesses and Employees, 2002......................................... 2-17 
Table 2-12 Place of Employment, 2000 ............................................................................. 2-18 
Table 2-13 Public Lands in Christian County .................................................................... 2-19 
Table 2-14 Christian County Housing Characteristics, 2000 ............................................. 2-22 
Table 2-15 Christian County Housing Units in Structure, 2000......................................... 2-23 
Table 2-16 Mobile Home Parks in Christian County ......................................................... 2-23 
Table 2-17 Christian County Utility Service Providers...................................................... 2-27 
Table 2-18 Medical Facilities in Christian County............................................................. 2-30 
Table 2-19 Christian County Ambulance Services............................................................. 2-30 
Table 2-20 Government Buildings in Christian County ..................................................... 2-33 
Table 2-21 Schools in Christian County............................................................................. 2-37 
Table 2-22 Christian County Major Employers ................................................................. 2-39 
Table 2-23 Senior Centers in Christian County.................................................................. 2-41 
Table 2-24 Long term Care and Adult Day Care Facilities in Christian County................ 2-41 
Table 2-25 Child Care Facilities in Christian County ........................................................ 2-42 
Table 2-26 National Flood Insurance Program Participation ............................................. 2-45 
Table 2-27 Christian County National Flood Insurance Policies ....................................... 2-46 
Table 2-28 Threatened and Endangered Species in Christian County ............................... 2-47 
Table 2-29 Adopted Codes in Christian County................................................................. 2-48 
Table 2-30 Media Resources Serving Christian County..................................................... 2-52 
 
Table 3-1 Cascading Hazards Resulting from Natural Disasters........................................ 3-2 
Table 3-2 SEMA Severity Ratings Table ........................................................................... 3-3 
Table 3-3  Definitions of Statement of Probability Rankings for Identified Hazards ......... 3-3 
Table 3-4 Fujita and Enhanced Fujita Tornado Damage Scale .......................................... 3-5 
Table 3-5 Enhanced Fujita Damage Indicators and Degrees of Damage ........................... 3-6 
Table 3-6 EMAP Impact Analysis: Tornadoes................................................................... 3-8 
Table 3-7 Probable Future Severity: Tornadoes ................................................................. 3-8 
Table 3-8 Tornado History – Christian County, 1954-2009............................................... 3-9 
Table 3-9 Likelihood of Future Tornado Occurrence....................................................... 3-10 
Table 3-10 National Weather Service Thunderstorm Wind Gust Legend.......................... 3-11 
Table 3-11 National Weather Service Non-Thunderstorm Wind Gust Legend.................. 3-12 
Table 3-12 Beaufort Wind Scale ........................................................................................ 3-13 
Table 3-13 TORRO Hailstorm Intensity Scale................................................................... 3-14 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  vii 

Table 3-14  EMAP Impact Analysis: Severe Thunderstorms.............................................. 3-15 
Table 3-15 High Wind, Hail and Lightning-Estimated Future Severity............................. 3-15 
Table 3-16 Thunderstorm Winds History – Christian County, 1994-2010 ........................ 3-16 
Table 3-17 Hail History – Christian County, 1955-2010 ................................................... 3-17 
Table 3-18 Lightning History- Christian County, 1955-2010 ............................................ 3-18 
Table 3-19 Likelihood of Future Thunderstorm Events Occurrence.................................. 3-18 
Table 3-20 EMAP Impact Analysis: Flooding ................................................................... 3-22 
Table 3-21 Flood Event Ratings, 1993-2010...................................................................... 3-23 
Table 3-22 Flood History – Christian County, 1993-2010 ................................................. 3-24 
Table 3-23 Summary of Flood Events by Jurisdiction ....................................................... 3-24 
Table 3-24 Flood Events by Month, 1993-2010................................................................. 3-25 
Table 3-25 Likelihood of Future Riverine and Flash Flood Events in Christian County ... 3-25 
Table 3-26 Food Event Probability by Month, 1993-2010................................................. 3-26 
Table 3-27 Flood Event Probability by Jurisdiction, 1993-2010........................................ 3-26 
Table 3-28 National Weather Service Extreme Cold Risk Legend .................................... 3-28 
Table 3-29 Wind Chill Definitions ..................................................................................... 3-30 
Table 3-30 Excessive Cold Threat Level............................................................................ 3-31 
Table 3-31 EMAP Impact Analysis: Severe Winter Weather ............................................ 3-31 
Table 3-32 Severe Winter Weather History – Christian County, 1994-2010..................... 3-32 
Table 3-33 Severe Winter Weather Events Details – Christian County, 1994-2010.......... 3-33 
Table 3-34 Monthly Snowfall Extremes, 1948-2001 ......................................................... 3-34 
Table 3-35 Likelihood Severe Winter Weather Events ...................................................... 3-35 
Table 3-36 Severity of Drought – Christian County........................................................... 3-36 
Table 3-37 Phases of Drought ............................................................................................ 3-38 
Table 3-38 EMAP Impact Analysis: Drought .................................................................... 3-38 
Table 3-39 Likelihood of Drought – Christian County ...................................................... 3-39 
Table 3-40 Risk Level Possible Heat Disorder................................................................... 3-41 
Table 3-41 Heat Wave Response Levels ............................................................................ 3-42 
Table 3-42 Heat Wave Severity Levels .............................................................................. 3-42 
Table 3-43 EMAP Impact Analysis: Heat Wave................................................................ 3-44 
Table 3-44 Christian County Regional Heat Waves, 1994-2010 ....................................... 3-44 
Table 3-45 Likelihood of Probable Severity – Heat Wave................................................. 3-45 
Table 3-46 Earthquake Probable Severity .......................................................................... 3-49 
Table 3-47 Probable Risk of Earthquake............................................................................ 3-52 
Table 3-48 Christian County Dams .................................................................................... 3-55 
Table 3-49 Classes of Downstream Environment Zone ..................................................... 3-57 
Table 3-50 Dam Failure Probable Severity ........................................................................ 3-57 
Table 3-51 Land Cover in Christian County ...................................................................... 3-59 
Table 3-52 Classification of Wildland Urban Interface...................................................... 3-60 
Table 3-53 Future Probable Severity of Wildfires.............................................................. 3-63 
Table 3-54 Christian County Wildfire Statistics by Cause 2005-2010............................... 3-63 
Table 3-55 Likelihood of Future Wildfire Occurrence....................................................... 3-64 
Table 3-56 EMAP Impact Analysis: Land Subsisdence/Sinkholes .................................... 3-69 
Table 3-57 Likelihood of Future Risk – Sinkhole Hazard.................................................. 3-71 
Table 3-58 Disaster Declarations – Christian County 2002-2009 ...................................... 3-72 
Table 3-59 Overall Summary of Hazard Vulnerability by Jurisdiction.............................. 3-82 
Table 3-60 Critical Facilities, Definitions and Examples................................................... 3-85 
Table 3-61 Critical Facilities and Infrastructure by Jurisdiction ........................................ 3-86 
Table 3-62 Area Wide Hazard Vulnerability Table: Unincorporated Christian County .... 3-87 
Table 3-63 Area Wide Hazard Vulnerability Table: City of Clever................................... 3-88 
Table 3-64 Area Wide Hazard Vulnerability Table: City of Fremont Hills ....................... 3-89 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  viii 

Table 3-65 Area Wide Hazard Vulnerability Table: City of Highlandville ....................... 3-90 
Table 3-66 Area Wide Hazard Vulnerability Table: City of Nixa...................................... 3-91 
Table 3-67 Area Wide Hazard Vulnerability Table: City of Ozark.................................... 3-92 
Table 3-68 Area Wide Hazard Vulnerability Table: City of Sparta ................................... 3-93 
Table 3-69 Local Area Hazard Vulnerability Table: Unincorporated Christian County.... 3-94 
Table 3-70 Local Area Hazard Vulnerability Table: City of Clever .................................. 3-95 
Table 3-71 Local Area Hazard Vulnerability Table: City of Fremont Hills....................... 3-96 
Table 3-72 Local Area Hazard Vulnerability Table: City of Highlandville ....................... 3-97 
Table 3-73 Local Area Hazard Vulnerability Table: City of Nixa ..................................... 3-98 
Table 3-74 Local Area Hazard Vulnerability Table: City of Ozark ................................... 3-99 
Table 3-75 Local Area Hazard Vulnerability Table: City of Sparta................................. 3-100 
Table 3-76 Tornado: School Districts Vulnerability Assessment..................................... 3-101 
Table 3-77 Severe T-Storm: School Districts Vulnerability Assessment......................... 3-101 
Table 3-78 Flood: School Districts Vulnerability Assessment......................................... 3-101 
Table 3-79 Winter Storm: School Districts Vulnerability Assessment ............................ 3-102 
Table 3-80 Drought: School Districts Vulnerability Assessment..................................... 3-102 
Table 3-81 Heat Wave: School Districts Vulnerability Assessment ................................ 3-102 
Table 3-82 Earthquake: School District Vulnerability Assessment ................................. 3-103 
Table 3-83 Wildfire: School Districts Vulnerability Assessments ................................... 3-103 
Table 3-84 Sinkhole: School Districts Vulnerability Assessment .................................... 3-103 
  
Table 4-1 City Plans and Regulations............................................................................... 4-17 
Table 4-2 Christian County Capability Assessment ......................................................... 4-18 
 
Table 5-1 Actions Removed from the Christian County Natural Hazard Mitigation Plan. 5-6 
Table 5-2  Progress Made by Christian County Jurisdictions Toward Mitigation Goals .... 5-7 
Table 5-3 Definitions of STAPLEE Criteria ...................................................................... 5-8 
Table 5-4  Prioritization Using STAPLEE and Simple Score ............................................. 5-9 
Table 5-5 Goals, Objectives and Actions ......................................................................... 5-10 
Table 5-6 Christian County Five-Year Action Matrix...................................................... 5-17 
  
Table B-1 Repetitive Losses................................................................................................B-1 
 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  ix 

List of Figures 
 
Figure 2-1 Christian County, Missouri ................................................................................ 2-1 
Figure 2-2 Physiographic Regions of Missouri ................................................................... 2-5 
Figure 2-3 Christian County Watersheds............................................................................. 2-8 
Figure 2-4 Christian County Population Density, 2000..................................................... 2-11 
Figure 2-5 Christian County Out-Commuting Patterns ..................................................... 2-18 
Figure 2-6 Christian County Land Cover........................................................................... 2-20 
Figure 2-7 Christian County Future Land-Use Map .......................................................... 2-21 
Figure 2-8 Nixa and Ozark Urban Service Area Future Land Use .................................... 2-22 
Figure 2-9 Christian County Transportation System ......................................................... 2-25 
Figure 2-10 Christian County Fire Districts and Fire Station Locations ............................. 2-29 
Figure 2-11 Christian County Key Facilities ....................................................................... 2-32 
Figure 2-12 Government Buildings in Christian County ..................................................... 2-35 
Figure 2-13 Christian County School Districts .................................................................... 2-36 
Figure 2-14 Life Sciences and Technology Center at the Richwood Valley Campus ......... 2-38 
Figure 2-15 Christian County Vulnerable Facilities ............................................................ 2-44 
 
Figure 3-1 Wind Zones in the United States ........................................................................ 3-7 
Figure 3-2  Christian County 100-Year Floodplain ............................................................ 3-20 
Figure 3-3  Christian County Low Water Crossings........................................................... 3-21 
Figure 3-4 NWS Windchill Chart ...................................................................................... 3-30 
Figure 3-5 Palmer Drought Index March 2010.................................................................. 3-37 
Figure 3-6 Heat Index Chart (Temperature and Relative Humidity) ................................. 3-41 
Figure 3-7 Earthquake Shock............................................................................................. 3-46 
Figure 3-8  Projected Earthquake Intensities, 7.6 Magnitude ............................................. 3-49 
Figure 3-9 Wabash Valley, Central Illinois and New Madrid Earthquake Zones ............. 3-51 
Figure 3-10 Nemaha Uplift .................................................................................................. 3-52 
Figure 3-11 Observable Defects........................................................................................... 3-54 
Figure 3-12 Christian County Dam Locations ..................................................................... 3-56 
Figure 3-13 Types of Wildfire ............................................................................................. 3-59 
Figure 3-14  Wildfire Prone Areas in Christian County ....................................................... 3-62 
Figure 3-15 Bowl-shaped sinkhole ...................................................................................... 3-66 
Figure 3-16 Formation of collapse....................................................................................... 3-66 
Figure 3-17 Christian County Geologic Map Showing Locations of Sinkholes (CARES) . 3-67 
Figure 3-18 Christian County Geologic Map Showing Locations of Sinkholes (MEGA) .. 3-68 
Figure 3-19 Collapse Sinkhole in the City of Nixa.............................................................. 3-70 
Figure 3-20 Christian County Natural Hazards Composite ................................................. 3-73 
Figure 3-21 Billings Hazards Composite Map..................................................................... 3-74 
Figure 3-22 Clever Hazards Composite Map....................................................................... 3-74 
Figure 3-23 Fremont Hills Hazards Composite Map........................................................... 3-75 
Figure 3-24: Highlandville Hazards Composite Map ........................................................... 3-76 
Figure 3-25 City of Nixa Hazards Composite Map ............................................................. 3-77 
Figure 3-26  City of Ozark Hazards Composite Map ........................................................... 3-78 
Figure 3-27 City of Sparta Hazards Composite Map........................................................... 3-79 
 
Figure 4-1 NOAA Radio Transmissions Availability........................................................ 4-12 
 



Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan Table of Contents 
   

May 2011  x 

Executive Summary 
 
Overview 
 
Natural hazard mitigation is defined as actions or activities designed to reduce or eliminate losses 
resulting from natural disasters.  Historical records indicate that natural disasters have affected 
Christian County, causing injury, death, damages to property, and economic loss.  Tornadoes, 
high winds and floods in particular have adversely affected the county.  One of the most 
destructive events occurred on May 4, 2003 when a series of tornadoes touched down across the 
Ozarks.  In Christian County alone, one of these tornadoes caused one death and three injuries, 
destroyed 27 structures and damaged another 150, causing over $5 million in property losses.  
Christian County has also experienced fatalities and economic loss from flood events. In 
September 1993 heavy rainfall throughout the region caused flash flooding along Finley Creek, 
resulting in $5 million in damages to numerous businesses as the creek reached record levels. The 
effects of natural disasters are not isolated to only a portion of Christian County. Rather, hazard 
events have resulted in loss throughout urban and rural areas of the county.   
 
As Christian County’s population grows and development increases, so does the risk for natural 
hazards to affect more residents and property.  However, the impacts of natural hazard events can 
be lessened and injuries, loss of life and damages to properties can be reduced through prudent 
actions taken before hazard events occur.  The Christian County Multi-Jurisdictional Natural 
Hazards Mitigation Plan represents a collaborative effort between Christian County, its 
municipalities and districts to establish a guide for actions that can be undertaken to help reduce 
the adverse impacts of hazard events and make Christian County safer.    
 
The Federal Disaster Mitigation Act of 2000 (DMA 2000) required, that as of November 1, 2004, 
all local governments must adopt a natural hazards mitigation plan to be eligible for federal 
hazard mitigation funding.  The DMA 2000 provides for the preparation of multi-jurisdictional 
plans by local governments to meet these requirements.  The DMA requires that plans be updated 
every five years. The Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan is 
developed in conformance with the requirements of the DMA 2000 and is a multi-jurisdictional 
plan that has involved the participation of Christian County, incorporated communities and 
school districts.   
 
This plan only addresses natural hazards that may affect Christian County; man-made or 
technological hazards are not discussed.  The natural hazards addressed in the plan include: 
 

 Tornado and severe thunderstorm 
 Riverine and flash flood 
 Severe winter weather 
 Drought 
 Heat wave 
 Earthquake 
 Dam failure 
 Wildfire 
 Land Subsidence (Sinkholes) 
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Plan Organization and Content 
 
The Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan is presented in seven 
parts including, Introduction, Community Profile, Risk Assessment, Capability Assessment, 
Mitigation, Plan Maintenance, and Appendices: 
 

 Part I - Introduction:  An overview of the plan’s purpose and format, participating 
communities, assurances and authorities for development of the plan, and plan 
preparation timeline. 
 

 Part II - Community Profile:  The political, natural, cultural, demographic, socio-
economic and developmental characteristics of Christian County and its municipalities, 
including identification of critical facilities and services and populations vulnerable to 
hazard events. 
 

 Part III - Risk Assessment:  An analysis of the natural hazards addressed in the plan, 
including review of historical disaster events, evaluation of future risk, and assessment of 
vulnerability to future hazard events. 
 

 Part IV - Capability Assessment:  The current capabilities of Christian County and its 
municipalities to mitigate disaster events. 
 

 Part V – Mitigation:  An overview on mitigation and presentation of the mitigation goals, 
objectives and strategies developed by Christian County and its municipalities. 
 

 Part VI - Plan Maintenance:  The process and procedures to review and monitor 
implementation of the plan’s mitigation strategies. 

 
 Part VII - Appendices.  The resolutions of plan adoption by Christian County and the 

participating municipalities, repetitive losses to the National Flood Insurance Program, 
low water crossings inventory, acronyms, glossary, and references. 

 
 
Participants in Plan Development 
 
This plan was developed by the Southwest Missouri Council of Governments (SMCOG) under 
cooperative agreement with the Missouri State Emergency Management Agency and with the 
participation of local governments and public entities in Christian County.  A Plan Advisory 
Committee was established to encourage community participation in the planning process and to 
provide oversight and review to the development of the hazard mitigation plan.  The Plan 
Advisory Committee included elected officials and staff from the participating local governments, 
emergency services personnel at the county and municipal levels, school district administrators, 
and other community, governmental and educational outreach entities in the county.    
 
Citizens were invited to advertised public meetings to participate in the development of 
mitigation goals, objectives and actions to address the identified natural hazards.  A public open 
house was held on May 17th, 2010 to present the draft plan and to solicit additional review and 
comment from the public. The preliminary draft of The Christian County Multi-Jurisdictional 
Natural Hazard Mitigation Plan was further refined and updated after presentation to 
participating jurisdictions asking for reasonable assurance of adoption before the plan was 
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submitted to SEMA for approval. After FEMA approval, participating jurisdictions passed 
resolutions adopting the plan. Resolutions of local jurisdictions adopting the Plan are contained in 
Appendix A. 
 

 
Plan Goals, Objectives and Mitigation Actions 
 
The goals of the Christian County Multi-Jurisdictional Natural Hazards Mitigation Plan express 
the overall vision for mitigating the effects of hazard events on the Christian County community.  
The three goals of mitigation are: 
 

 Protect the lives and livelihoods of all citizens, 
 
 Reduce the potential impact of natural disasters on new and existing properties and 

infrastructure and the local economy, and 
 

 Ensure continued operation of government and emergency functions in a disaster. 
 
The mitigation actions determined through the planning process to achieve these goals fall within 
the following broad categories of mitigation: 
 

 Prevention 
 Property protection 
 Natural resource protection 
 Emergency services 
 Structural projects 
 Public awareness and education 
 

A five-year action matrix is included in the Part V: Mitigation.  This matrix summarizes the plan 
goals, objectives and mitigation actions; identifies the specific natural hazard(s) that would be 
addressed by the mitigation action; indicates the political subdivision to which the mitigation 
action might apply and lists the possible lead organizer for implementing the mitigation action.  
The matrix also sets forth priority ranking for each mitigation action and methods by which 
assessment of actual implementation of the mitigation actions would be made. 
 
Implementation, Monitoring and Evaluation  
 
Natural hazard mitigation planning is an on-going, dynamic process.  The success of the plan is 
dependent on implementation, monitoring, and evaluation of the outcomes.  The viability of the 
plan as an effective action guide will require that the plan be periodically reviewed and updated 
or revised as necessary.  A method to ensure regular review and update of the plan is provided, 
including public participation in the planning process.  Continued collaborative efforts, 
cooperation and communications between the county and local jurisdictions will enhance long 
term sustainability of the planning process and implementation activities to reduce the adverse 
impacts of natural disasters on Christian County, its municipalities and districts. 


