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Section 1 - Public Planning Process 
 
1.1 Narrative Description 

Hazard mitigation is defined as any sustained action to reduce or eliminate long-term risk to 

human life and property from hazards. The Federal Emergency Management Agency (FEMA) 

has made reducing hazards one of its primary goals; hazard mitigation planning and the 

subsequent implementation of resulting projects, measures, and policies is a primary mechanism 

in achieving FEMAôs goal.  

The Multi-Hazard Mitigation Plan (MHMP) is a requirement of the Federal Disaster Mitigation 

Act of 2000 (DMA 2000). The development of a local government plan is required in order to 

maintain eligibility for certain federal disaster assistance and hazard mitigation funding 

programs. In order for the National Flood Insurance Program (NFIP) communities to be eligible 

for future mitigation funds, they must adopt an MHMP. 

In recognition of the importance of planning in mitigation activities, FEMA created Hazards 

USA Multi-Hazard (HAZUS-MH), a powerful geographic information system (GIS)-based 

disaster risk assessment tool. This tool enables communities of all sizes to predict estimated 

losses from floods, hurricanes, earthquakes, and other related phenomena and to measure the 

impact of various mitigation practices that might help reduce those losses. Southern Illinois 

University at Carbondale (SIU) and The Polis Center (Polis) at Indiana University Purdue 

University Indianapolis (IUPUI) are assisting Christian County with performing the hazard risk 

assessment.  

1.2 Planning Team Information 

The Christian County Multi-Hazard Mitigation Planning Team is headed by Mike Crews, who is 

the primary point of contact. Members of the planning team include representatives from various 

county departments, cities and towns, and public and private utilities. Table 1-1 identifies the 

planning team individuals and the organizations they represent.  

Table 1-1: Multi Hazard Mitigation Planning Team Members 

 
Name Title Organization Jurisdiction 

Greg Fuerstenau School Superintendent Christian County Christian County 

Mike Crews ESDA Coordinator Christian County Christian County 

Mickie Ryan Administrator Christian County 911 Christian County 

Robert Kindermann Sheriff 
Christian County Sheriff's 
Office 

Christian County 

Cliff Frye  
Christian County Highway 
Department 

Christian County 

Jim Jensen   City of Pana 

Brian Hile Deputy Chief Taylorville Police Department City of Taylorville 

Dave Herpstreith Chief Taylorville Police Department City of Taylorville 

Fred Ronnow President 
Greater Taylorville Chamber 
of Commerce 

City of Taylorville 

Lora Polley  Taylorville Memorial Hospital City of Taylorville 
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Name Title Organization Jurisdiction 

Rod Bland Chief Pana Fire Department City Pana 

Brad Sims Chief Pana Police Department City Pana 

Greg Hager 
Emergency Department 
Manger 

Pana Hospital Pana Hospital 

James Burnett 
Emergency Preparedness 
Coordinator 

Pana Hospital Pana Hospital 

Pam Olmstead City Clerk Village of Assumption Village of Assumption 

Allan Hays Mayor of Assumption Village of Assumption Village of Assumption 

William Stender  Edinburg Fire Department Village of Edinburg 

Guy Choate Assistant Fire Chief 
Midland Fire Protection 
District 

Village of Kincaid 

 

Pat Durbin 
Kinkaid Street 
Superintendent 

Village of Kincaid Village of Kincaid 

Bill OôConnell 
Morrisonville ESDA  
Coordinator 

Village of Morrisonville Village of Morrisonville 

Marcia Rosenthal Morrisonville ESDA Village of Morrisonville Village of Morrisonville 

Larry Minott Chief 
Mowequa Fire Protection 
District 

Village of Mowequa 

Alvin Mizeur Mayor of Owaneco Village of Owanceo Village of Owanceo 

Sharon Hill  Village of Palmer Village of Palmer 

Jim Hill Palmer Mayor Village of Palmer Village of Palmer 

Jeff Tumiati Super Public Works Village of Stonington Village of Stonington 

Travis Peden Chief 
Stonington Police 
Department 

Village of Stonington 

Margaret Puccetti Trustee of Tovey Village of Tovey Village of Tovey 

The Disaster Mitigation Act (DMA) planning regulations stress that planning team members 

must be active participants. The Christian County MHMP committee members were actively 

involved on the following components: 

¶ Attending the MHMP meetings 

¶ Providing available GIS data and historical hazard information 

¶ Reviewing and providing comments on the draft plans 

¶ Coordinating and participating in the public input process 

¶ Coordinating the formal adoption of the plan by the county 

An MHMP kickoff meeting was held at the Taylorville Memorial Hospital on February 11, 2010. 

Representatives from Southern Illinois University explained the rationale behind the MHMP 

program and answered questions from the participants. The Polis Center also provided an 

overview of HAZUS-MH, described the timeline and the process of the mitigation planning 

project, and presented Christian County with a Memorandum of Understanding (MOU) for 

sharing data and information.  

The Christian County Multi -Hazard Mitigation Planning Committee met on February 11, 2010, 

March 16, 2010, May 20, 2010, July 13, 2010, and September 1, 2010. Each meeting was 

approximately two hours in length. The meeting minutes are included in Appendix A. During 

these meetings, the planning team successfully identified critical facilities, reviewed hazard data 
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and maps, identified and assessed the effectiveness of existing mitigation measures, established 

mitigation projects, and assisted with preparation of the public participation information. 

 

 1.3 Public Involvement in Planning Process 

An effort was made to solicit public input during the planning process, and a public meeting was 

held on September 1, 2010 to review the countyôs risk assessment. Appendix A contains the 

minutes from the public meeting. Appendix B contains articles published by the local newspaper 

throughout the public input process and a local radio announcement. 

1.4 Neighboring Community Involvement 

The Christian County planning team invited participation from various representatives of county 

government, local city and town governments, community groups, local businesses, and 

universities. The team also invited participation from adjacent counties to obtain their 

involvement in the planning process. Details of neighboring stakeholdersô involvement are 

summarized in Table 1-2. 

Table 1-2: Neighboring Community Participation 

 
Person Participating Neighboring Jurisdiction Organization Participation Description 

Jim Root Macon County 
Macon County Emergency 
Management Agency 

Invited to participate in public 
meeting, reviewed the plan 
and provide comments. 

Dina Holmes Montgomery County 
Montgomery County 
Emergency Service and 
Disaster Agency  

Invited to participate in public 
meeting, reviewed the plan 
and provide comments. 

David Butt Sangamon County 
Sangamon County Office of 
Emergency Management 

Invited to participate in public 
meeting, reviewed the plan 
and provide comments. 

Gary Bryant Shelby County 
Shelby County Emergency 
Service and Disaster Agency 

Invited to participate in public 
meeting, reviewed the plan 
and provide comments. 

1.5 Review of Technical and Fiscal Resources 

The MHMP planning team has identified representatives from key agencies to assist in the 

planning process. Technical data, reports, and studies were obtained from these agencies. The 

organizations and their contributions are summarized in Table 1-3. 

 
Table 1-3: Key Agency Resources Provided 

 
Agency Name Resources Provided 

Christian County Supervisor of Assessments Parcel Map, Tax and Structure Data 

Illinois Environmental Protection Agency Illinois 2008 Section 303(d) Listed Waters and watershed maps 

U.S. Census  
County Profile Information, e.g. Population and Physical 
Characteristics  

Department of Commerce and Economic Opportunity Community Profiles 

Illinois Department of Employment Security Industrial Employment by Sector 
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NOAA National Climatic Data Center Climate Data 

Illinois Emergency Management Agency 2007 Illinois Natural Hazard Mitigation Plan 

Illinois Water Survey (State Climatologist Office) Climate Data 

United States Geological Survey 
Physiographic/Hill Shade Map, Earthquake Information, 
Hydrology  

Illinois State Geological Survey 
Geologic, Karst Train, Physiographic Division and Coal Mining 
Maps  
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1.6 Review of Existing Plans 

Christian County and its local communities utilized a variety of planning documents to direct 

community development. These documents include land use plans, comprehensive plans, 

emergency response plans, municipal ordinances, and building codes. The planning process also 

incorporated the existing natural hazard mitigation elements from previous planning efforts. 

Table 1-4 lists the plans, studies, reports, and ordinances used in the development of the plan.  

Table 1-4: Planning Documents Used for MHMP Planning Process 

 

Author(s) Year Title Description Where Used 

FEMA 1978 
Christian County  
Flood Insurance 
Study 

Describes the NFIP program, which 
communities participates; provide flood maps 

Sections 4 and 5 

Supervisor of 
Assessments 

2009 GIS Database 
Parcel and Assessor Data for Christian 
County. 

Section 4 

State of Illinois 
Emergency 
Management 
Plan 

2007 
2007 Illinois Natural 
Hazard Mitigation 
Plan 

This plan provides an overview of the 
process for identifying and mitigating natural 
hazards in Illinois as require by the Disaster 
Mitigation Act of 2000. 

Guidance on hazards 
and mitigation measures 
and background on 
historical disasters in 
Illinois. 

City of Pana 2009 
Code of Ordinances, 
City of nana 

Contains City Ordinance Section 5 

City of 
Taylorville 

2009 
Taylorville City 
Codes 

Taylorville City Code contains city ordinance 
up to and including ordinance 3452 

Section 5  

City of 
Taylorville  

2006 
City of Taylorville 
Comprehensive Plan 

City of Taylorville Comprehensive Plan is a 
policy guide to decisions about the physical 
development of the community within in the 
next 10 to 20 years. 

Section 3 and 5 
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Section 2 - Jurisdiction Participation Information 

The incorporated communities included in this multi-jurisdictional plan are listed in Table 2-1. 

Table 2-1: Participating Jurisdictions 
 

Jurisdiction Name 

Christian County 

City of Taylorville 

City of Pana 

Village of Assumption 

Village of Edinburg 

Village of Kincaid 

Village of Morrisonville 

Village of Owaneco 

Village Moweaqua 

Village of Palmer 

Village of Stonington 

Village of Tovey 

2.1 Adoption by Local Governing Body 

The draft plan was made available on September 1, 2010 to the planning team for review. 

Comments were then accepted. The Christian County hazard mitigation planning team presented 

and recommended the plan to the County Commissioners, who adopted it on <date adopted>. 

Resolution adoptions are included in Appendix C of this plan. 

2.2 Jurisdiction Participation 

It is required that each jurisdiction participates in the planning process. Table 2-2 lists each 

jurisdiction and describes its participation in the construction of this plan.  

Table 2-2: Jurisdiction Participation 
 

Jurisdiction Name Participating Member Participation Description 

Christian County Mike Crews MHMP planning team member 

City of Taylorville Dave Herpstrenth MHMP planning team member 

City of Pana Rod Bland MHMP planning team member 

Village of Assumption Pam Olmstead MHMP planning team member 

Village of Kincaid Pat Durbin MHMP planning team member 

Village of Morrisonville Bill OôConnell MHMP planning team member 

Village Moweaqua Larry Minott MHMP planning team member 

Village of Owaneco Alvin Mizuer MHMP planning team member 

Village of Palmer Sharon Hill MHMP planning team member 

Village of Stonington Jim Hill MHMP planning team member 

Village of Tovey Margaret Puccetti MHMP planning team member 

Village of Edinburg William Stender MHMP planning team member 
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All members of the MHMP planning committee were actively involved in attending the MHMP 

meetings, providing available Geographic Information Systems (GIS) data and historical hazard 

information, reviewing and providing comments on the draft plans, coordinating and 

participating in the public input process, and coordinating the countyôs formal adoption of the 

plan. 
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Section 3 - Jurisdiction Information 

Christian County was formed from parts of Macon, Sangamon, Montgomery, and Shelby 

Counties in 1839. The name first given to the County was Dane, in honor of Nathan Dane, one of 

the framers of the Ordinance of 1787. A political prejudice led to a name change, and since a 

large percentage of early settlers came from Christian County, KY, the current name was 

adopted.  The City of Taylorville is the county seat. 

Christian County is located in the central Illinois. The county has total land area of 710 square 

miles. It is bordered by Macon County in the northeast, Shelby County in the southeast, 

Montgomery County in the southwest, and Sangamon County in the northwest.  Figure 3-1 

depicts Christian Countyôs location. 

Figure 3-1: Christian County, Illinois 

 

Sources:http://www.cyberdriveillinois.com/departments/archives/irad/Christian.html; 
http://www.fedstats.gov/qf/states/17000.html; http://factfinder.census.gov; http://www.genealogytrails.com 

3.1 Topography 

Christian County is situated in the Central Lowland Province of the Till Plains Section and lies 

entirely within the Springfield Plain physiographic division. Part of the countyôs northern border 

http://en.wikipedia.org/wiki/Crawford_County,_Illinois
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is defined by the Sangamon River. The Springfield Plain includes the level portion of the Illinois 

drift sheet in central and southern Illinois. It is characterized mainly by its flatness and by its 

relatively shallow entrenchment of drainage.  

 

 

3.2 Climate 

Christian County climate is typical of central Illinois. The variables of temperature, precipitation, 

and snowfall can vary greatly from one year to the next. Winter temperatures can fall below 

freezing starting as early as October and extending as late as April. Based on National Climatic 

Data Center (NCDC) normals from 1971 to 2000, the average winter low is 15.9° F and the 

average winter high is 40.2° F. In summer, the average low is 61.3° F and average high is 87.8° 

F. Average annual precipitation is 40.57 inches throughout the year. 

3.3 Demographics 

In 2000, Christian County had a population of 35,372. According to American FactFinder 

(2008), Christian County experienced a population decline of 1.03% from 2000 to 2008. The 

population is spread throughout 17 townships: Assumption, Bear Creek, Buckhart, Greenwood, 

Johnson, King, Locust, May, Mosquito, Mount Auburn, Pana, Prarieton, Ricks, Rosamond, 

South Fork, Stonington, and Taylorville. The largest community in Christian County is 

Taylorville, which has a population of approximately 11,427. The breakdown of population by 

township is included in Table 3-1. Townships containing incorporated communities are marked 

with an asterisk (*). 
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Table 3-1: Population by Township 

 
Township 2000 Population % of County 

Assumption* 1,509 4.27 

Bear Creek* 575 1.63 

Buckhart* 1,868 5.28 

Greenwood 232 0.66 

Johnson 680 1.92 

King* 264 0.75 

Locust* 1,856 5.25 

May* 1,436 4.06 

Mosquito* 362 1.02 

Mount Auburn* 1,031 2.91 

Pana* 6,860 19.39 

Prarieton* 492 1.39 

Ricks* 1,272 3.60 

Rosamond 400 1.13 

South Fork* 2,969 8.39 

Stonington* 1,180 3.34 

Taylorville* 12,659 35.79 

Source: American FactFinder, 2000 

3.4 Economy 

American FactFinder reported for 2000 that 76.5% of the workforce in Christian County was 

employed in the private sector. The breakdown is included in Table 3-2. Health care and social 

assistance represents the largest sector, employing approximately 21.8% of the workforce. The 

2000 annual per capita income in Christian County is $20,679. 

 Table 3-2: Industrial Employment by Sector  

 

Industrial Sector 
% Dist. In County 

(2000) 

Agriculture, forestry, fishing, hunting, and mining 4.7% 

Construction 10.7% 

Manufacturing 12.0% 

Wholesale trade 4.3% 

Retail trade 9.6% 

Transportation, warehousing and utilities 6.0% 

Information 1.7% 

Finance, insurance, real estate, and rental/leasing 5.6% 

Professional, technical services 5.9% 

Health care, social assistance 21.8% 

Arts, entertainment, recreation 5.0% 

Public administration 7.1% 

Source: American FactFinder, 2000 
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3.5 Industry 

Christian Countyôs major employers and number of employees are listed in Table 3-3.  

 
Table 3-3: Major Employers 

 

Company Name City/Town 
Year 

Established 
# of Employees Type of Business 

Manufacturing 

GSI Grain Systems Assumption 1972  Agricultural Manufacturing 

Ahlstrom Engineer Filtration Taylorville   Filter Manufacturing 

Watson Foods Taylorville   Food Additives 

Sta-Care Taylorville   Countertops 

Botkin Lumber Company Taylorville   Custom Crates 

PBI Taylorville   Concrete Manufacturing 

Illini Metals Taylorville   Metal Fabrication 

Macon Metal Products Taylorville   Metal Fabrication 

Health Care 

Pana Community Hospital Pana 1914 165 Healthcare  

Taylorville Memorial Hospital Taylorville  320 Healthcare 

Other 

Meadow Brook Meat  Company Taylorville   Food Distribution 

Waste Management Christian County   Waste Management 

Archer Daniels Midland Taylorville   Grain Processing 

Consolidated Communications Taylorville   Service Center 

Marketing  Alternatives, Inc Taylorville   Service Center 

Monsanto Taylorville   Research and Production 

Service Advantage Taylorville   Service Center 

Dominion Kincaid Generation Kincaid   Power Generation 

Buckley Growers Taylorville   Greenhouse and Nursery 

Source: Christian County Planning Team 

Commuter Patterns 

According to American FactFinder information from 2000, approximately 15,796 of Christian 

Countyôs population are in the work force. The average travel time from home to work is 25.5 

minutes. Figure 3-2 depicts the commuting patterns for Christian Countyôs labor force. 
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Figure 3-2: Commuter Patterns for Christian County  
  

 

 

  

 

 

 

 

 

 

 

 

 

3.6 Land Use and Development Trends  

Agriculture is the predominant land use in Christian County with over 80% of land devoted to 

growing crops (Figure 3-3). Other significant land uses include manufacturing, residential, and 

tourism. Christian County is also home to several parks including Pheasant Run Access Area and 

Sangchris Lake State Park.  

The City of Taylorville updated its Comprehensive Plan in 2006.  This plan identifies future land 

use and zoning districts in and adjacent to the city of Taylorville.  Twelve areas of new 

development where identified.  The most significant areas of proposed new development include 

the following:  the Northern Industrial Zone which includes a new power plant and coal mines, 

Northwest Commercial zone along State Route 29; the Airport Industrial Area; Southeast 

Commercial Zone; and the Lake Zoning which calls for single family residential in areas 

adjacent to the City owned property around the lake (Figure 3-4).  The Comprehensive also 

mentions the development of four new Enterprise Zones in Christian County in order to meet 

future needs of current business and to attract new business into Christian County.  Figure 3-5 

shows the new and existing enterprise zones for Christian County.           
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Figure 3-3: Land Cover of Christian County 
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Figure 3-4: Future land use map of Taylorville and adjacent Areas 
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Figure 3-5: Locations for existing and future enterprise zones in Christian County 
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3.7 Major Lakes, Rivers, and Watersheds 

Christian County has a number of bodies of water including Lake Taylorville, Sangchris Lake, 

Boyd Lake, Bertinetti Lake, Lake Kincaid, Lake Pana, Lake Waddy, Myers Lake, and Paragon 

Lake. It is also bounded by the Illinois River to the north. According to the USGS, Christian 

County consists of four drainage basins: the South Fork Sangamon (HUC 7130007), the Upper 

Kaskaskia (HUC 7140201), the Upper Sangamon (HUC 7130006 and a small portion of the 

Middle Kaskaskia (HUC 7140202).  
 



Christian County Multi-Hazard Mitigation Plan  October 13, 2010 

Christian County Multi-Hazard Mitigation Plan  Page 21 of 187 

Section 4 - Risk Assessment 

The goal of mitigation is to reduce the future impacts of a hazard including loss of life, property 

damage, disruption to local and regional economies, and the expenditure of public and private 

funds for recovery. Sound mitigation must be based on sound risk assessment. A risk assessment 

involves quantifying the potential loss resulting from a disaster by assessing the vulnerability of 

buildings, infrastructure, and people. This assessment identifies the characteristics and potential 

consequences of a disaster, how much of the community could be affected by a disaster, and the 

impact on community assets. A risk assessment consists of three componentsðhazard 

identification, vulnerability analysis, and risk analysis.  

4.1 Hazard Identification/Profile 
 

4.1.1 Existing Plans 
 

The plans identified in Table 1-3 did not contain a risk analysis. These local planning documents 

were reviewed to identify historical hazards and help identify risk. To facilitate the planning 

process, State flood data was used for the flood analysis. 

 

4.1.2 National Hazard Records 
 
4.1.2.1 National Climatic Data Center (NCDC) Records 
  

To assist the planning team, historical storm event data was compiled from the National Climatic 

Data Center (NCDC). NCDC records are estimates of damage reported to the National Weather 

Service from various local, state, and federal sources. However, these estimates are often 

preliminary in nature and may not match the final assessment of economic and property losses 

related to given weather events. 

 

The NCDC data included 268 reported events in Christian County between November 1, 1955 

and the October 31, 2009 (the most updated information as of the date of this plan). A summary 

table of events related to each hazard type is included in the hazard profile sections that follow.  

Pictures of some of the winter storm events are shown in Appendix D.  Full details of individual 

hazard events can also be found in Appendix D.  In addition to NCDC data, Storm Prediction 

Center (SPC) data associated with tornadoes, strong winds, and hail were plotted using SPC 

recorded latitude and longitude. These events are plotted and included as Appendix E. The list of 

NCDC hazards is included in Table 4-1. 

 
Table 4-1: Climatic Data Center Historical Hazards 

 
Hazard 

Tornadoes 

Severe Thunderstorms 

Drought/Extreme Heat 

Winter Storms 

Flood/Flash flood 
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4.1.2.2 FEMA Disaster Information 
 

Since 1965 there have been 55 Federal Disaster Declarations for the state of Illinois. Emergency 

declarations allow states access to FEMA funds for Public Assistance (PA); disaster declarations 

allow for even more PA funding including Individual Assistance (IA) and the Hazard Mitigation 

Grant Program (HMGP). Christian County has received federal aid for both PA and IA funding 

for three declared disasters since 1965. Figure 4-1 depicts the disasters and emergencies that 

have been declared for Christian County since 1965. Table 4-2 lists more specific information 

for each declaration. 

 
Figure 4-1: FEMA-Declared Emergencies and Disasters in Christian County (1965-present) 
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Table 4-2: FEMA-Declared Emergencies in Christian County (1965-present) 
 

Date of Incident Date of Declaration Disaster Description Type of Assistance 

Jan. 1-14, 1999 March 1, 1999 Snow Emergency Public 

April 21 to May 23, 2002 May 21, 2002 Severe Storms, Tornadoes, and Flooding Individual 

Nov. 30 to Dec. 1, 2006 Feb. 9, 2007 Severe Winter Storm Public 

 

4.1.3  Hazard Ranking Methodology 
 

Based on planning team input, national datasets, and existing plans, Table 4-3 lists the hazards 

Christian County will address in this multi-hazard mitigation plan. In addition, these hazards 

ranked the highest based on the Risk Priority Index discussed in section 4.1.4. 

Table 4-3: Planning Team Hazard List 

Hazard 

Flooding 

Tornado 

Earthquakes 

Dam or Levee Failure 

Thunderstorms/ High Winds/Hail/ Lightning 

Winter Storms 

Transportation Hazardous Material Release 

4.1.4  Calculating the Risk Priority Index  
 

The first step in determining the Risk Priority Index (RPI) was to have the planning team 

members generate a list of hazards which have befallen or could potentially befall their 

community. Next, the planning team members were asked to assign a likelihood rating based on 

the criteria and methods described in the following table. Table 4-4 displays the probability of 

the future occurrence ranking. This ranking was based upon previous history and the definition 

of hazard. Using the definitions given, the likelihood of future events is "Quantified" which 

results in the classification within one of the four "Ranges" of likelihood. 

Table 4-4: Future Occurrence Ranking 

Probability Characteristics 

 4 - Highly Likely 
Event is probable within the calendar year. 
Event has up to 1 in 1 year chance of occurring. (1/1=100%) 
History of events is greater than 33% likely per year. 

 3 - Likely 
Event is probable within the next three years. 
Event has up to 1 in 3 years chance of occurring. (1/3=33%) 
History of events is greater than 20% but less than or equal to 33% likely per year. 

 2 - Possible 
Event is probable within the next five years. 
Event has up to 1 in 5 years chance of occurring. (1/5=20%) 
History of events is greater than 10% but less than or equal to 20% likely per year. 

 1 - Unlikely 
Event is possible within the next ten years. 
Event has up to 1 in 10 years chance of occurring. (1/10=10%) 
History of events is less than or equal to 10% likely per year. 
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Next, planning team members were asked to consider the potential magnitude/severity of the 

hazard according to the severity associated with past events of the hazard. Table 4-5 gives four 

classifications of magnitude/severity.  

Table 4-5: Hazard Magnitude 

Magnitude/Severity Characteristics 

 8 - Catastrophic 

Multiple deaths. 

Complete shutdown of facilities for 30 or more days. 
More than 50% of property is severely damaged. 

 4 - Critical 
Injuries and/or illnesses result in permanent disability. 
Complete shutdown of critical facilities for at least 14 days. 
More than 25% of property is severely damaged. 

 2 - Limited 

Injuries and/or illnesses do not result in permanent disability. 
Complete shutdown of critical facilities for more than seven days. 

More than 10% of property is severely damaged. 

 1 - Negligible 

Injuries and/or illnesses are treatable with first aid. 
Minor quality of life lost. 
Shutdown of critical facilities and services for 24 hours or less. 
Less than 10% of property is severely damaged. 

 

Finally, the RPI was calculated by multiplying the probability by the magnitude/severity of the 

hazard. Using these values, the planning team member where then asked to rank the hazards. 

Table 4-6 identifies the RPI and ranking for each hazard facing Christian County. 
 

Table 4-6: Christian County Hazards (RPI) 
 

Hazard Probability Magnitude/Severity 
Risk Priority 

Index 
Rank 

Winter Storm 3 - Likely 4 - Critical 12 1 

Thunderstorm/High Winds/Hail/Lightning 4 - Highly Likely 2 - Limited 8 2 

Tornado 3 - Likely 2 - Limited 6 3 

Extreme Heat/Drought 2 - Possible 2 - Limited 4 4 

Earthquake 1 - Unlikely 4 - Critical 4 5 

Transportation Hazardous Materials Release 3 - Likely 1 - Negligible 3 6 

Fire/Explosion 3 - Likely 1 - Negligible 3 7 

Flooding 2 - Possible 1 - Negligible 2 8 

Subsidence 2 - Possible 1 - Negligible 2 9 

Dam/Levee Failure 1 - Unlikely 1 - Negligible 1 10 

4.1.5 Jurisdictional Hazard Ranking  

Because the jurisdictions in Christian County differ in their susceptibilities to certain hazardsð

for example, a portion of Taylorville located on the South Fork Floodplain is more likely to 

experience significant flooding than the village of Pana which is located on the uplands outside 

of any large streamôs or riverôs floodplain which could potentially cause significant floodingð

the hazards identified by the planning team were ranked by SIUC for each individual jurisdiction 

using the methodology outlined in Section 4.1.4. The SIUC rankings were based on input from 

the planning team members, available historical data, and the hazard modeling results described 

within this hazard mitigation plan. During the five-year review of the plan this table will be 

updated by the planning team to ensure these jurisdictional rankings accurately reflect each 



Christian County Multi-Hazard Mitigation Plan  October 13, 2010 

Christian County Multi-Hazard Mitigation Plan  Page 25 of 187 

communityôs assessment of these hazards.  Table 4-7 lists the jurisdictions and their respective 

hazard rankings (Ranking 1 being the highest concern).  

 
Table 4-7: Hazard Rankings by Jurisdiction 

 

Jurisdiction 

Hazard 

Tornado HAZMAT Earthquake Thunderstorms Flooding 
Winter 
Storms 

Subsidence 
Dam/Levee 

Failure 
Fire/ 

Explosion 
Extreme 

Heat/Drought 

City of 
Taylorville 

2 6 4 3 8 1 9 10 7 5 

City of Pana 3 6 5 2 8 1 9 10 7 4 

*Village of 
Assumption 

3 6 5 2 8 1 9 10 7 4 

*Village of 
Edinburg 

3 6 5 2 8 1 9 10 7 4 

Village of 
Kincaid 

3 6 5 2 8 1 9 10 7 4 

*Village of 
Morrisonville 

3 6 5 2 8 1 9 10 7 4 

*Village of 
Mount 
Auburn 

3 6 5 2 8 1 9 10 7 4 

Village of 
Owaneco 

1 6 4 2 5 3 N/A N/A N/A N/A 

Village of 
Palmer 

3 6 5 2 8 1 9 10 7 4 

Village of 
Stonington 

3 4 6 2 8 1 9 N/A 7 5 

Village of 
Tovey 

3 6 5 2 8 1 9 10 7 4 

N/A = Not applicable   *Hazards for this jurisdiction were ranked by SIUC  

 

4.1.6 GIS and HAZUS-MH 
 
The third step in this assessment is the risk analysis, which quantifies the risk to the population, 

infrastructure, and economy of the community. Where possible, the hazards were quantified 

using GIS analyses and HAZUS-MH. This process reflects a Level 2 approach to analyzing 

hazards as defined for HAZUS-MH. The approach includes substitution of selected default data 

with local data. This process improved the accuracy of the model predictions. 

 

HAZUS-MH generates a combination of site-specific and aggregated loss estimates depending 

upon the analysis options that are selected and the input that is provided by the user. Aggregate 

inventory loss estimates, which include building stock analysis, are based upon the assumption 

that building stock is evenly distributed across census blocks/tracts. Therefore, it is possible that 

overestimates of damage will occur in some areas while underestimates will occur in other areas. 
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With this in mind, total losses tend to be more reliable over larger geographic areas than for 

individual census blocks/tracts. It is important to note that HAZUS-MH is not intended to be a 

substitute for detailed engineering studies. Rather, it is intended to serve as a planning aid for 

communities interested in assessing their risk to flood-, earthquake-, and hurricane-related 

hazards. This documentation does not provide full details on the processes and procedures 

completed in the development of this project. It is only intended to highlight the major steps that 

were followed during the project. 

 

Site-specific analysis is based upon loss estimations for individual structures. For flooding, 

analysis of site-specific structures takes into account the depth of water in relation to the 

structure. HAZUS-MH also takes into account the actual dollar exposure to the structure for the 

costs of building reconstruction, content, and inventory. However, damages are based upon the 

assumption that each structure will fall into a structural class, and structures in each class will 

respond in a similar fashion to a specific depth of flooding or ground shaking. Site-specific 

analysis is also based upon a point location rather than a polygon, therefore the model does not 

account for the percentage of a building that is inundated. These assumptions suggest that the 

loss estimates for site-specific structures as well as for aggregate structural losses need to be 

viewed as approximations of losses that are subject to considerable variability rather than as 

exact engineering estimates of losses to individual structures.  

 

The following events were analyzed. The parameters for these scenarios were created through 

GIS, HAZUS-MH, and historical information to predict which communities would be at risk. 

 

Using HAZUS-MH 

1. 100-year overbank flooding  

2. Earthquake scenarios 

 

Using GIS  

1. Tornado 

2. Hazardous material release 
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4.2 Vulnerability Assessment 
 

4.2.1 Asset Inventory 
 

4.2.1.1 Processes and Sources for Identifying Assets 
 

The HAZUS-MH data is based on best available national data sources. The initial step involved 

updating the default HAZUS-MH data using State of Illinois data sources. At Meeting #1, the 

planning team members were provided with a plot and report of all HAZUS-MH critical 

facilities. The planning team took GIS data provided by SIUC; verified the datasets using local 

knowledge, and allowed SIUC to use their local GIS data for additional verification. SIUC GIS 

analysts made these updates and corrections to the HAZUS-MH data tables prior to performing 

the risk assessment. These changes to the HAZUS-MH inventory reflect a Level 2 analysis. This 

update process improved the accuracy of the model predictions. 

 

The default HAZUS-MH data has been updated as follows: 

¶ The HAZUS-MH defaults, critical facilities, and essential facilities have been updated 

based on the most recent available data sources. Critical and essential point facilities have 

been reviewed, revised, and approved by local subject matter experts at each county. 

¶ The essential facility updates (schools, medical care facilities, fire stations, police 

stations, and EOCs) have been applied to the HAZUS-MH model data. HAZUS-MH 

reports of essential facility losses reflect updated data. 

Christian County provided SIUC with parcel boundaries and county Assessor records. Records 

without improvements were deleted. The parcel boundaries were converted to parcel points 

located in the centroids of each parcel boundary. Each parcel point was linked to an Assessor 

record based upon matching parcel numbers. The generated building inventory points represent 

the approximate locations (within a parcel) of building exposure. The parcel points were 

aggregated by census block. 

¶ The aggregate building inventory tables used in this analysis have not been updated. 

Default HAZUS-MH model data was used for the earthquake.  

¶ For the flood analysis, user-defined facilities were updated from the building inventory 

information provided by Christian County.  

Parcel-matching results for Christian County are listed in Table 4-8. 

Table 4-8: Parcel-Matching for Christian County 

 
Data Source Count 

Assessor Records 24,739 

County-Provided Parcels 23,951 

Assessor Records with Improvements 16,222 

Matched Parcel Points 16,222 
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The following assumptions were made during the analysis: 

¶ The building exposure for flooding, tornado, and HAZMAT is determined from the 

Assessor records. It is assumed that the population and the buildings are located at the 

centroid of the parcel. 

¶ The building exposure for earthquake used HAZUS-MH default data. 

¶ The algorithm used to match county-provided parcel point locations with the Assessor 

records is not perfect. The results in this analysis reflect matched parcel records only. The 

parcel-matching results for Christian County are included in Table 4-8.  

¶ Population counts are based upon 2.5 persons per household. Only residential occupancy 

classes are used to determine the impact on the local population. If the event were to 

occur at night, it would be assumed that people are at home (not school, work, or church). 

¶ The analysis is restricted to the county boundaries. Events that occur near the county 

boundaries do not contain damage assessments from adjacent counties. 

 

4.2.1.2 Essential Facilities List 
 

Table 4-9 identifies the essential facilities that were added or updated for the analysis. Essential 

facilities are a subset of critical facilities. A map and list of all critical facilities is included as 

Appendix F. 

Table 4-9: Essential Facilities List 

 
Facility Number of Facilities 

Care Facilities 2 

Emergency Operations Centers 2 

Fire Stations 9 

Police Stations 6 

Schools 29 

 

4.2.1.3 Facility Replacement Costs 
 

Facility replacement costs and total building exposure are identified in Table 4-10. The 

replacement costs have not been updated by local data. Table 4-10 also includes the estimated 

number of buildings within each occupancy class.  

 
Table 4-10: Building Exposure 

 

General Occupancy Estimated Total Buildings 
Total Building Exposure 

(X 1000) 

Agricultural 291 $46,273 

Commercial 713 $308,869 

Education 37 $38,425 

Government 39 $23,498 

Industrial 193 $87,008 
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General Occupancy Estimated Total Buildings 
Total Building Exposure 

(X 1000) 

Religious/Non-Profit 95 $69,007 

Residential 17,619 $1,843,701 

Total 18,987 $2,416,781 

 
4.3 Future Development 

As the countyôs population continues to grow, the residential and urban areas will extend further 

into the county, placing more pressure on existing transportation and utility infrastructure while 

increasing the rate of farmland conversion; Christian County will address specific mitigation 

strategies in Section 5 to alleviate such issues. 

Because Christian County is vulnerable to a variety of natural and technological threats, the 

county governmentðin partnership with state governmentðmust make a commitment to 

prepare for the management of these types of events. Christian County is committed to ensuring 

that county elected and appointed officials become informed leaders regarding community 

hazards so that they are better prepared to set and direct policies for emergency management and 

county response. 
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4.4 Hazard Profiles 
 

4.4.1 Tornado Hazard 
 

Hazard Definition for Tornado Hazard 
 

Tornadoes pose a great risk to Illinois and its citizens. Tornadoes can occur at any time during 

the day or night. They can also happen during any month of the year. The unpredictability of 

tornadoes makes them one of the stateôs most dangerous hazards. Their extreme winds are 

violently destructive when they touch down in the regionôs developed and populated areas. 

Current estimates place the maximum velocity at about 300 miles per hour, but higher and lower 

values can occur. A wind velocity of 200 miles per hour will result in a wind pressure of 102.4 

pounds per square foot of surface areaða load that exceeds the tolerance limits of most 

buildings. Considering these factors, it is easy to understand why tornadoes can be so devastating 

for the communities they hit. 

 

Tornadoes are defined as violently-rotating columns of air extending from thunderstorms to the 

ground. Funnel clouds are rotating columns of air not in contact with the ground; however, the 

violently-rotating column of air can reach the ground very quickly and become a tornado. If the 

funnel cloud picks up and blows debris, it has reached the ground and is a tornado. 

 

Tornadoes are classified according to the Fujita tornado intensity scale. The tornado scale ranges 

from low intensity F0 with effective wind speeds of 40 to 70 miles per hour to F5 tornadoes with 

effective wind speeds of over 260 miles per hour. The Fujita intensity scale is described in Table 

4-11. 

  
Table 4-11: Fujita Tornado Rating 

 

Fujita Number 
Estimated 

Wind Speed 
Path Width Path Length Description of Destruction 

0 Gale 40-72 mph 6-17 yards 0.3-0.9 miles 
Light damage, some damage to chimneys, branches 
broken, sign boards damaged, shallow-rooted trees 
blown over. 

1 Moderate 73-112 mph 18-55 yards 1.0-3.1 miles 
Moderate damage, roof surfaces peeled off, mobile 
homes pushed off foundations, attached garages 
damaged. 

2 Significant 113-157 mph 56-175 yards 3.2-9.9 miles 
Considerable damage, entire roofs torn from frame 
houses, mobile homes demolished, boxcars pushed 
over, large trees snapped or uprooted. 

3 Severe 158-206 mph 176-566 yards 10-31 miles 
Severe damage, walls torn from well-constructed 
houses, trains overturned, most trees in forests 
uprooted, heavy cars thrown about. 

4 Devastating 207-260 mph 0.3-0.9 miles 32-99 miles 
Complete damage, well-constructed houses leveled, 
structures with weak foundations blown off for some 
distance, large missiles generated. 

5 Incredible 261-318 mph 1.0-3.1 miles 100-315 miles 
Foundations swept clean, automobiles become 
missiles and thrown for 100 yards or more, steel-
reinforced concrete structures badly damaged. 

Source: NOAA Storm Prediction Center 
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Previous Occurrences for Tornado Hazard 
 

There have been several occurrences of tornadoes within Christian County during the past few 

decades. The NCDC database reported 29 tornadoes/funnel clouds in Christian County since 

1955.  These storms have been attributed with five injuries and $1.17 million in property 

damage. The most recent recorded event occurred on May 13, 2009 during a chain of severe 

thunderstorms which produced a total of four tornadoes. The tornado touched down four miles 

west of Pana and tracked northeastward severely damaging a pole barn and causing roof damage 

to a house.  
 

Christian County NCDC recorded tornadoes are identified in Table 4-12.  Pictures of some of the 

historical tornado events are shown in Appendix D.  Additional details of individual hazard 

events can also be found in Appendix D. 

 
Table 4-12: Christian County Tornadoes* 

 
Location or 

County 
Date Type Magnitude Deaths Injuries 

Property 
Damage 

Crop 
Damage 

Christian 11/15/1955 Tornado F1 0 0 0 0 

Christian 9/30/1961 Tornado F1 0 0 25K 0 

Christian 4/2/1964 Tornado F2 0 0 25K 0 

Christian 4/3/1974 Tornado F1 0 0 250K 0 

Christian 5/11/1975 Tornado F1 0 2 3K 0 

Christian 7/8/1975 Tornado F2 0 0 0 0 

Christian 2/16/1976 Tornado F2 0 0 250K 0 

Christian 3/20/1976 Tornado F3 0 0 250K 0 

Christian 8/6/1977 Tornado F0 0 0 0 0 

Christian 8/6/1977 Tornado F1 0 0 0 0 

Christian 4/13/1987 Tornado F1 0 2 25K 0 

Assumption 4/7/1998 Tornado F0 0 0 0 0 

Mt Auburn 6/14/1998 Tornado F0 0 0 0 0 

Morrisonville 6/1/1999 Tornado F1 0 0 750K 0 

Kincaid 5/10/2003 Tornado F0 0 0 0 0 

Owaneco 8/31/2003 Tornado F1 0 0 0 0 

Mt Auburn 3/12/2006 Funnel Cloud N/A 0 0 0 0 

Morrisonville 4/2/2006 Tornado F0 0 0 0 0 

Taylorville 4/2/2006 Tornado F1 0 1 0 0 

Pana 4/2/2006 Tornado F1 0 0 0 0 

Taylorville 4/2/2006 Tornado F0 0 0 0 0 

Assumption 4/2/2006 Tornado F1 0 0 0 0 

Taylorville 4/16/2006 Tornado F0 0 0 0 0 

Assumption 4/16/2006 Tornado F0 0 0 0 0 

Stonington 4/16/2006 Tornado F0 0 0 0 0 

Morrisonville 5/24/2006 Tornado F0 0 0 0 0 
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Location or 
County 

Date Type Magnitude Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Assumption 4/25/2007 Tornado F0 0 0 0 0 

Taylorville 5/30/2008 Tornado F0 0 0 0 0 

Rosamond 5/13/2009 Tornado F1 0 0 50K 0 

* NCDC records are estimates of damage compiled by the National Weather Service from various local, state, and federal 

sources. However, these estimates are often preliminary in nature and may not match the final assessment of economic and 

property losses related to a given weather event.  

 

Geographic Location for Tornado Hazard  
 

The entire county has the same risk for occurrence of tornadoes. They can occur at any location 

within the county.  

 

 
Hazard Extent for Tornado Hazard 
  

The historical tornadoes generally moved from southwest to northeast across the county. The 

extent of the hazard varies both in terms of the extent of the path and the wind speed.  

 

Risk Identification for Tornado Hazard 
 

Based on historical information, the probability of future tornadoes in Christian County is likely. 

Tornadoes with varying magnitudes are expected to happen. According to the RPI, tornadoes 

ranked as the number three hazard. 

 

RPI = Probability x Magnitude/Severity. 

 

Probability x 
Magnitude 
/Severity 

= RPI 

3 x 2 = 6 

 

Vulnerability Analysis for Tornado Hazard 
 

Tornadoes can occur within any area in the county; therefore, the entire county population and 

all buildings are vulnerable to tornadoes. To accommodate this risk, this plan will consider all 

buildings located within the county as vulnerable. The existing buildings and infrastructure in 

Christian County are discussed in Table 4-10.  

 

Critical Facilities 
 

All critical facilities are vulnerable to tornadoes. A critical facility will encounter many of the 

same impacts as any other building within the jurisdiction. These impacts will vary based on the 

magnitude of the tornado but can include structural failure, damaging debris (trees or limbs), 

roofs blown off or windows broken by hail or high winds, and loss of facility functionality (e.g. a 

damaged police station will no longer be able to serve the community). Table 4-9 lists the types 

and numbers of all of the essential facilities in the area. A map and list of all critical facilities is 

included as Appendix F.  
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Building Inventory 
 

The building exposure in terms of types and numbers of buildings for the entire county is listed 

in Table 4-10. The buildings within the county can all expect the same impacts, similar to those 

discussed for critical facilities. These impacts include structural failure, damaging debris (trees or 

limbs), roofs blown off or windows broken by hail or high winds, and loss of building function 

(e.g. damaged home will no longer be habitable causing residents to seek shelter).  

  

Infrastructure 
 

During a tornado the types of infrastructure that could be impacted include roadways, utility 

lines/pipes, railroads, and bridges. Since the countyôs entire infrastructure is equally vulnerable, 

it is important to emphasize that any number of these items could become damaged during a 

tornado. The impacts to these items include broken, failed, or impassable roadways, broken or 

failed utility lines (e.g. loss of power or gas to community), and railway failure from broken or 

impassable railways. Bridges could fail or become impassable causing risk to traffic.  

 

An example scenario is described as follows to gauge the anticipated impacts of tornadoes in the 

county, in terms of numbers and types of buildings and infrastructure. 

 
GIS overlay modeling was used to determine the potential impacts of an F4 tornado. The 

analysis used a hypothetical path based upon the F4 tornado event that ran for 25 miles along 

State Route 48 through Taylorville and Stonington. The selected widths were modeled after a 

recreation of the Fujita-Scale guidelines based on conceptual wind speeds, path widths, and path 

lengths. There is no guarantee that every tornado will fit exactly into one of these six categories. 

Table 4-13 depicts tornado damage curves as well as path widths. 

Table 4-13: Tornado Path Widths and Damage Curves 

Fujita Scale Path Width (feet) Maximum Expected Damage 

5 2,400 100% 

4 1,800 100% 

3 1,200 80% 

2 600 50% 

1 300 10% 

0 150 0% 

 

Within any given tornado path there are degrees of damage. The most intense damage occurs 

within the center of the damage path with decreasing amounts of damage away from the center. 

After the hypothetical path is digitized on a map the process is modeled in GIS by adding buffers 

(damage zones) around the tornado path. Figure 4-2 and Table 4-10 describe the zone analysis. 

The selected hypothetical tornado path is depicted in Figure 4-3, and the damage curve buffers 

are shown in Figure 4-4. 

 

 



Christian County Multi-Hazard Mitigation Plan  October 13, 2010 

Christian County Multi-Hazard Mitigation Plan  Page 34 of 187 

Figure 4-2: F4 Tornado Analysis Using GIS Buffers 

 

An F4 tornado has four damage zones, depicted in Table 4-14. Total devastation is estimated 

within 150 feet of the tornado path. The outer buffer is 900 feet from the tornado path, within 

which buildings will experience 10% damage. 

Table 4-14: F4 Tornado Zones and Damage Curves 

Zone Buffer (feet) Damage Curve 

1 0-150 100% 

2 150-300 80% 

3 300-600 50% 

4 600-900 10% 

Figure 4-3: Hypothetical F4 Tornado Path in Christian County 
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Figure 4-4: Modeled F4 Tornado Damage Buffers in Stonington and Taylorville 

 

The results of the analysis are depicted in Tables 4-15 and 4-16. The GIS analysis estimates that 

1,121 buildings will be damaged. The estimated building losses were $47.9 million. The building 

losses are an estimate of building replacement costs multiplied by the percentages of damage. 

The overlay was performed against parcels provided by Christian County that were joined with 

Assessor records showing property improvement. 

 

The Assessor records often do not distinguish parcels by occupancy class if the parcels are not 

taxable. For purposes of analysis, the total number of buildings and the building replacement 

costs for government, religious/non-profit, and education should be lumped together. 

 
Table 4-15: Estimated Numbers of Buildings Damaged by Occupancy Type 

 

Occupancy Zone 1 Zone 2 Zone 3 Zone 4 

Residential 152 156 342 326 

Commercial 7 16 28 22 

Industrial 0 0 0 0 

Agriculture 4 2 3 11 

Religious 7 5 18 19 

Government 0 0 0 0 

Education 1 0 2 0 

Total 171 179 393 378 
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Table 4-16: Estimated Building Losses by Occupancy Type  
 

Occupancy Zone 1 Zone 2 Zone 3 Zone 4 

Residential $11,130,693 $9,118,500 $11,737,242 $2,076,595 

Commercial $1,704,363 $4,863,432 $2,722,856 $408,179 

Industrial $0 $0 $0 $0 

Agriculture $135,333 $94,248 $123,654 $80,487 

Religious $0 $0 $0 $0 

Government $0 $0 $0 $0 

Education $2,500,000 $0 $1,250,000 $0 

Total $15,470,389 $14,076,180 $15,833,752 $2,565,261 

 

Critical Facilities Damage 
 

There are three critical facilities located within 900 feet of the hypothetical tornado path. The 

affected facilities are identified in Table 4-17, and their geographic locations are shown in 

Figures 4-5. 

 
Table 4-17: Estimated Essential Facilities Affected 

 

Name 

School Facilities 

Vision Way Christian School 

Taylorville Junior and Senior High School  

Stonington Elementary School 
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Figure 4-5: Essential Facilities within Tornado Path in Stonington and Taylorville 

 
 

Vulnerability to Future Assets/Infrastructure for Tornado Hazard 

 

The entire population and buildings have been identified as at risk because tornadoes can occur 

anywhere within the state, at any time of the day, and during any month of the year. 

Furthermore, any future development in terms of new construction within the county will be at 

risk. The building exposure for Christian County is included in Table 4-10.  

 

All critical facilities in the county and communities within the county are at risk. A map and list 

of all critical facilities is included as Appendix F. 

 

Analysis of Community Development Trends 
 

Preparing for severe storms will be enhanced if officials sponsor a wide range of programs and 

initiatives to address the overall safety of county residents. New structures need to be built with 

more sturdy construction, and those structures already in place need to be hardened to lessen the 

potential impacts of severe weather. Community warning sirens to provide warnings of 

approaching storms are also vital to preventing the loss of property and ensuring the safety of 

Christian County residents. 
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4.4.2 Flood Hazard 
 

Hazard Definition for Flooding 
 

Flooding is a significant natural hazard throughout the United States. The type, magnitude, and 

severity of flooding are functions of the amount and distribution of precipitation over a given 

area, the rate at which precipitation infiltrates the ground, the geometry and hydrology of the 

catchment, and flow dynamics and conditions in and along the river channel. Floods can be 

classified as one of two types: upstream floods or downstream floods. Both types of floods are 

common in Illinois.  

 

Upstream floods, also called flash floods, occur in the upper parts of drainage basins and are 

generally characterized by periods of intense rainfall over a short duration. These floods arise 

with very little warning and often result in locally intense damage, and sometimes loss of life, 

due to the high energy of the flowing water. Flood waters can snap trees, topple buildings, and 

easily move large boulders or other structures. Six inches of rushing water can upend a person; 

another 18 inches might carry off a car. Generally, upstream floods cause damage over relatively 

localized areas, but they can be quite severe in the local areas in which they occur. Urban 

flooding is a type of upstream flood. Urban flooding involves the overflow of storm drain 

systems and can be the result of inadequate drainage combined with heavy rainfall or rapid 

snowmelt. Upstream or flash floods can occur at anytime of the year in Illinois, but they are most 

common in the spring and summer months.  

 

Downstream floods, sometimes called riverine floods, refer to floods on large rivers at locations 

with large upstream catchments. Downstream floods are typically associated with precipitation 

events that are of relatively long duration and occur over large areas. Flooding on small tributary 

streams may be limited, but the contribution of increased runoff may result in a large flood 

downstream. The lag time between precipitation and time of the flood peak is much longer for 

downstream floods than for upstream floods, generally providing ample warning for people to 

move to safe locations and, to some extent, secure some property against damage. Riverine 

flooding on the large rivers of Illinois generally occurs during either the spring or summer.  

 

Hazard Definition for Dam and Levee Failure 
 

Dams are structures that retain or detain water behind a large barrier. When full or partially full, 

the difference in elevation between the water above the dam and below creates large amounts of 

potential energy, creating the potential for failure. The same potential exists for levees when they 

serve their purpose, which is to confine flood waters within the channel area of a river and 

exclude that water from land or communities land-ward of the levee. Dams and levees can fail 

due to either 1) water heights or flows above the capacity for which the structure was designed; 

or 2) deficiencies in the structure such that it cannot hold back the potential energy of the water. 

If a dam or levee fails, issues of primary concern include loss of human life/injury, downstream 

property damage, lifeline disruption (of concern would be transportation routes and utility lines 

required to maintain or protect life), and environmental damage.  

 

Many communities view both dams and levees as permanent and infinitely safe structures. This 

sense of security may well be false, leading to significantly increased risks. Both downstream of 

dams and on floodplains protected by levees, security leads to new construction, added 
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infrastructure, and increased population over time. Levees in particular are built to hold back 

flood waters only up to some maximum level, often the 100-year (1% annual probability) flood 

event. When that maximum is exceeded by more than the design safety margin, the levee will be 

overtopped or otherwise fail, inundating communities in the land previously protected by that 

levee. It has been suggested that climate change, land-use shifts, and some forms of river 

engineering may be increasing the magnitude of large floods and the frequency of levee failure 

situations.  

 

In addition to failure that results from extreme floods above the design capacity, levees and dams 

can fail due to structural deficiencies. Both dams and levees require constant monitoring and 

regular maintenance to assure their integrity. Many structures across the U.S. have been under-

funded or otherwise neglected, leading to an eventual day of reckoning in the form either of 

realization that the structure is unsafe or, sometimes, an actual failure. The threat of dam or levee 

failure may require substantial commitment of time, personnel, and resources. Since dams and 

levees deteriorate with age, minor issues become larger compounding problems, and the risk of 

failure increases.  

 

Previous Occurrences for Flooding 
 

The NCDC database reported 23 flood events in Christian County since 1994. The most recent 

significant flood event occurred during May, 2002, when runoff from heavy rains caused 

flooding problems in numerous counties.  Two mudslides occurred at the Oak Hill Cemetery in 

Taylorville, IL, covering the nearby road in mud.  Several other roads in Christian County were 

washed out by the flooding, and one man was injured near Jacksonville, IL, when a car was 

swept downstream. 

 

Christian County NCDC recorded floods are identified in Table 4-18.  Pictures of some of the 

historical flooding events are shown in Appendix D.  Additional details of individual hazard 

events can also be found in Appendix D. 

 
Table 4-18: Christian County Previous Occurrences of Flooding* 

 

Location or 
County 

Date Type Magnitude Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Central Il 4/12/1994 Flooding N/A 0 0 50.0M 0 

Countywide 10/5/2000 Flash Flood N/A 0 0 0 0 

Kincaid 4/10/2001 Flash Flood N/A 0 0 0 0 

Countywide 6/6/2001 Flash Flood N/A 0 0 0 0 

North Portion 4/19/2002 Flash Flood N/A 0 0 0 0 

Taylorville 4/21/2002 Flash Flood N/A 0 0 0 0 

Morrisonville 5/1/2002 Flash Flood N/A 0 0 0 0 

Morrisonville 5/6/2002 Flash Flood N/A 0 0 0 0 

ILZ052 - 068 5/6/2002 Flood N/A 0 0 0 0 

Countywide 5/7/2002 Flash Flood N/A 0 0 0 0 

Countywide 5/12/2002 Flash Flood N/A 0 0 0 0 

Countywide 5/12/2002 Flood N/A 0 1 0 0 

South Portion 5/27/2002 Flash Flood N/A 0 0 0 0 

North Portion 6/11/2002 Flash Flood N/A 0 0 0 0 
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Countywide 6/13/2002 Flash Flood N/A 0 0 0 0 

Countywide 8/2/2003 Flash Flood N/A 0 0 0 0 

Morrisonville 5/13/2004 Flash Flood N/A 0 0 0 0 

Morrisonville 5/23/2004 Flash Flood N/A 0 0 0 0 

Countywide 1/13/2005 Flash Flood N/A 0 0 0 0 

Northeast 
Portion 

5/11/2005 Flash Flood N/A 0 0 0 0 

Taylorville 5/30/2008 Flash Flood N/A 0 0 0K 0K 

Roby 5/13/2009 Flash Flood N/A 0 0 0K 0K 

Sicily 5/15/2009 Flash Flood N/A 0 0 0K 0K 

* NCDC records are estimates of damage compiled by the National Weather Service from various local, state, and federal 

sources. However, these estimates are often preliminary in nature and may not match the final assessment of economic and 

property losses related to a given weather event.  

 

Previous Occurrences for Dam and Levee Failure 
 

According to the Christian County planning team, there are no records or local knowledge of any 

dam or certified levee failure in the county.  

 
Repetitive Loss Properties 
 

FEMA defines a repetitive loss structure as a structure covered by a contract of flood insurance 

issued under the NFIP, which has suffered flood loss damage on two occasions during a 10-year 

period that ends on the date of the second loss, in which the cost to repair the flood damage is 

25% of the market value of the structure at the time of each flood loss.  

 

The Illinois Emergency Management Agency (IEMA) was contacted to determine the location of 

repetitive loss structures. Table 4-19 lists 2009 data for damages to these repetitive loss 

structures. 

 
Table 4-19: Christian County Repetitive Loss Structures 

 
Jurisdiction Occupancy Type Number of Structures Number of Losses 

Christian County Single Family 1 3 

Village of Stonington Single Family 1 2 

 

Geographic Location for Flooding 
 

Most river flooding occurs in early spring and is the result of excessive rainfall and/or the 

combination of rainfall and snowmelt. Severe thunderstorms may cause flooding during the 

summer or fall, but tend to be localized. The primary source of river flooding in Christian 

County is the Sangamon River and the South Fork.  

 

Flash floods, brief heavy flows in small streams or normally dry creek beds, also occur within 

the county. Flash flooding is typically characterized by high-velocity water, often carrying large 

amounts of debris. Urban flooding involves the overflow of storm drain systems and is typically 

the result of inadequate drainage following heavy rainfall or rapid snowmelt.  
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A digital file of the FIRM maps was used to identify specific stream reaches for analysis. The 

areas of riverine flooding are depicted on the map in Appendix E.  

 

The National Oceanic and Atmospheric Administration (NOAA) Advanced Hydrologic 

Prediction Service provides information from gauge locations at points along various rivers 

across the United States. For Christian County, no data is provided.  

 

Geographic Location for Dam and Levee Failure 
  

HAZUS-MH identified 13 dams in Christian County. Of these 13 dams, there is one high hazard 

dam, five significant hazard dams, and seven low hazard dams. Three of these dams have 

emergency action plan (EAP). The maps in Appendix F illustrate the locations of Christian 

County dams. Table 4-20 summarizes the dam information.  

 
Table 4-20: National Inventory of Dams 

 

Dam Name River Hazard EAP 

Kincaid City Lake Dam Tributary South Fork of Sangamon River S Y 
Bertinettis Lake Dam Tributary South Fork of Sangamon River S N 
Lake Taylorville Dam  South Fork of Sangamon River H Y 
Paragon Lake Dam Coal Creek L N 
Boyd Lake Dam Tributary to Bear Creek S N 
Lusters Lake Dam Tributary to Brush Creek L N 
Pawnee Capital Group Slurry Pond 2 Dam Tributary to Sangchris Lake S Y 
Peabody/Slurry Impoundment 1 Dam Clear Creek off Stream S N 
Pawnee Capital Group Slurry Pond 3 Dam Tributary to Sangchris Lake L N 
Locust Creek Detention Basin Dam Locust Creek L N 
Mine No. 10  L N 
Thomas Pond Dam #1 South Tributary Sangamon River B N 
Ostermier Pond Dam #1 East Tributary to South Fork on Sangamon River L NR 

 

* The dams listed in this multi-hazard mitigation plan are recorded from default HAZUS-MH data. Their physical presences were 

not confirmed; therefore, new or unrecorded structures may exist. A more complete list of locations and attributes is included in 

Appendix F. L= Low Hazard Dam, S = Significant Hazard Dam, Y = Yes, N = No, NR = not required. 

 

A review of the United States Army Corps of Engineers and local records revealed one levee, 

Tomlin-Swope Levee, within Christian County along the Sangamon River. This levee is 

considered an agricultural levee which has a flood protection level of approximately the 10-year 

flood event and is not intended to protect lives or non-agricultural property.  Figure 4-6 shows 

the approximate location of the levee.   
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Figure 4-6: Location of Levees within Christian County  

 
 

Hazard Extent for Flooding 
 

The HAZUS-MH flood model is designed to generate a flood depth grid and flood boundary 

polygon by deriving hydrologic and hydraulic information based on user-provided elevation data 

or by incorporating selected output from other flood models. HAZUS-MH also has the ability to 

clip a Digital Elevation Model (DEM) with a user-provided flood boundary, thus creating a flood 

depth grid. For Christian County, HAZUS-MH was used to extract flood depth by clipping the 

DEM with the IDNR FIRMs Base Flood Elevation (BFE) boundary. The BFE is defined as the 

area that has a 1% chance of flooding in any given year. 

 

Flood hazard scenarios were modeled using GIS analysis and HAZUS-MH. The flood hazard 

modeling was based on historical occurrences and current threats. Existing flood maps were used 

to identify the areas of study. These digital files, although not official FIRMs, provided the 

boundary which was the basis for this analysis. Planning team input and a review of historical 

information provided additional information on specific flood events.  

 

Hazard Extent for Dam and Levee Failure 
 

When dams are assigned the low (L) hazard potential classification, it means that failure or 

incorrect operation of the dam will result in no human life losses and no economic or 

environmental losses. Losses are principally limited to the ownerôs property. Dams assigned the 
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significant (S) hazard classification are those dams in which failure or incorrect operation results 

in no probable loss of human life; however it can cause economic loss, environment damage, and 

disruption of lifeline facilities. Dams classified as significant hazard potential dams are often 

located in predominantly rural or agricultural areas, but could be located in populated areas with 

a significant amount of infrastructure. Dams assigned the high (H) hazard potential classification 

are those dams in which failure or incorrect operation has the highest risk to cause loss of human 

life and significant damage to buildings and infrastructure. 

 

According to default HAZUS-MH data, one dam is classified as high hazard and three dams 

have Emergency Action Plans (EAP). An EAP is not required by the State of Illinois but is 

strongly recommended by the Illinois Department of Natural Resources. 

 

Accurate mapping of the risks of flooding behind levees depends on knowing the condition and 

level of protection the levees actually provide. FEMA and the U.S. Army Corps of Engineers are 

working together to make sure that flood hazard maps clearly reflect the flood protection 

capabilities of levees, and that the maps accurately represent the flood risks posed to areas 

situated behind them. Levee ownersðusually states, communities, or in some cases private 

individuals or organizationsðare responsible for ensuring that the levees they own are 

maintained according to their design. In order to be considered creditable flood protection 

structures on FEMA's flood maps, levee owners must provide documentation to prove the levee 

meets design, operation, and maintenance standards for protection against the one-percent-annual 

chance flood. 

 

Risk Identification for Flood Hazard 
 
Based on historical information and the HAZUS-MH flooding analysis results, future occurrence 

of flooding in Christian County is possible.  According to the Risk Priority Index (RPI), flooding 

is ranked as the number eight hazard. 

 

RPI = Probability x Magnitude/Severity. 

 

Probability x 
Magnitude 
/Severity 

= RPI 

2 x 1 = 2 

 
Risk Identification for Dam/Levee Failure 
 

Based on operation and maintenance requirements and local knowledge of the dams in Christian 

County, the occurrence of a dam or levee failure is unlikely. However, if a high hazard dam were 

to fail, the magnitude and severity of the damage could be great. The warning time and duration 

of the dam failure event would be very short. According to the RPI, dam and levee failure ranked 

as the number ten hazard.  
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RPI = Probability x Magnitude/Severity. 

 

Probability x 
Magnitude 
/Severity 

= RPI 

1 x 1 = 1 

 

HAZUS-MH Analysis Using 100-Year Flood Boundary and County Parcels 
 

HAZUS-MH generated the flood depth grid for a 100-year return period by clipping the 1/3 Arc-

Second (approximately 10 meters) Digital Elevation Model (DEM) to the Christian County flood 

boundary. Next, HAZUS-MH utilized a user-defined analysis of Christian County with site-

specific parcel data provided by the county. 

 

HAZUS-MH estimates the 100-year flood would damage 304 buildings with an estimated 

building related loss of $17.5 million. The total estimated numbers of damaged buildings are 

given in Table 4-21. Figure 4-7 depicts the Christian County parcel points that fall within the 

100-year floodplain. Figure 4-8 highlights damaged buildings within the floodplain areas in 

Taylorville and Kinkaid. 

Table 4-21: Christian County HAZUS-MH Building Damage 

General Occupancy Number of Buildings Damaged Total Building Damage  

Residential 175 $6,436,326 

Commercial 8 $571,639 

Industrial 0 $0 

Agricultural 89 $10,485,476 

Religious 32 $28,392 

Government 0 $0 

Education 0 $0 

Total 304 $17,521,832 



Christian County Multi-Hazard Mitigation Plan  October 13, 2010 

Christian County Multi-Hazard Mitigation Plan  Page 45 of 187 

Figure 4-7: Christian County Buildings in Floodplain (100-Year Flood) 

 

Figure 4-8: Christian County Urban Areas (Taylorville and Kincaid) Flood-Prone Areas 
(100-Year Flood) 

 

 






























































































































































































































































































