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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 the projects, measures, and policies developed as part of these 
plans, is a primary mechanism in achieving FEMA’s 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 a requirement 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. 

The Greater Wabash Regional Planning Commission was established in 1964 to serve the 
Greater Wabash District by providing local, regional and comprehensive planning, facilitating 
knowledge enhancement, securing and administering funds and promoting cooperative solutions 
to regional issues. The Greater Wabash Regional Planning Commission and Crawford County 
have joined efforts to develop this mitigation plan realizing that the recognition of and the 
protection from hazards that impact the county and its residents contribute to future community 
and economic development. The team will continue to work together to develop and implement 
mitigation initiatives developed as part of this plan.  
 
In recognition of the importance of planning in mitigation activities, the Federal Emergency 
Management Agency (FEMA) has created HAZUS-MH (Hazards USA Multi-Hazard) a 
powerful geographic information system (GIS)-based disaster risk assessment tool. This tool 
enables communities of all sizes to predict the 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. The Illinois Emergency Management Agency 
(IEMA) has determined that HAZUS-MH should play a critical role in the risk assessments in 
Illinois. Southern Illinois University at Carbondale (SIU) and The Polis Center at Indiana 
University Purdue University Indianapolis (Polis) are assisting Crawford County planning staff 
with performing the hazard risk assessment.  

1.2 Planning Team Information 

The Crawford County Multi-Hazard Mitigation Planning team is made up of representatives 
from each of the incorporated areas within the county. All municipalities are represented, as well 
as police and fire departments. The committee decided to hold five meetings to develop the plan. 
The meetings are as follows: 
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Meeting 1: Kickoff Meeting held on June 25, 2008 at Greater Wabash Regional Planning 
Commission in Albion, Illinois to discuss a plan for public participation and review the 
initial critical facility data.  
 
Meeting 2: Hazard Identification, held on July 14, 2008 to prioritize and profile hazards 
for modeling.  
 
Meeting 3: PUBLIC meeting Historical Hazard presentation: “Prioritize Hazards,” held 
on September 18, 2008 for a hazard presentation. A draft risk assessment was presented 
and mitigation actions were presented and prioritized. 
 
Meeting 4: Hazard Mitigation Measures, held on November 3, 2008 to develop 
mitigation strategies. 

Meeting 5: Review Draft Plan, held on February 18, 2009 to present a draft of the plan, 
everyone was asked to review the plan. 

The Crawford County Multi Hazard Mitigation Planning Team is headed by James Wallace, 
Director of Crawford County EMA, is the primary point of contact. Members of the planning 
team include representatives from Flat Rock, Hutsonville, Oblong, Palestine and the City of 
Robinson. Table 1-1 identifies the planning team individuals and the organization they represent.  

Table 1-1: Multi Hazard Mitigation Planning Team Members 
 

Name Title Organization Jurisdiction 

Darla Tracy Director Crawford County Health 
Department Crawford County 

Randy Rich Mayor Oblong Oblong 

Russell Snider Alderman Robinson Robinson 

Darrell Akers Fire Chief Robinson Fire Department Robinson 

Todd E. Liston Sheriff Crawford County Sheriff Crawford County 

Melody Tedford Nurse Crawford Memoral Hospital Crawford County 

Harry Purcell Fire Chief Lamote Township Fire Department Lamote Township 

Sandra Burtron Chief Nursing 
Officer/EMS Ad. Director Crawford Memorial Hospital 

 
Crawford County 

Jim Wallace Director of Crawford 
County EMA  Crawford County EMA 

 
Crawford County 

David Jordan Grant Administrator Greater Wabash Regional Planning 
Commission Crawford County 

Tina Callaway Village Clerk Village of Hutsonville Hutsonville 

Garry Branson Village Board/Fireman Village of Flat Rock Flat Rock 

Pat Scholfield Mayor, Palestine Village of Palestine Palestine 

Alice Mullins Crawford County Board Crawford County Board Crawford County 

David Fulling County Board Member Crawford County Board Crawford County & Flat Rock 
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The Disaster Mitigation Act (DMA) planning regulations and guidance stress that planning team 
members must be active participants. The Crawford County MHMP committee members were 
actively involved on the following components: 

• Attending the MHMP meetings 
• Providing available Geographic Information System (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 Greater Wabash Regional Planning Commission on 
March 17, 2008 at 6:00 p.m. Representatives of Crawford, Edwards, and White Counties 
attended the meeting. Sarah Mann, Executive Director Greater Wabash Regional Planning 
Commission, explained the rationale behind the MHMP program and answered questions from 
the participants. Nicholas Pinter from SIU provided an introduction to hazards and John 
Buechler and Dave Coats from The Polis Center provided an overview of HAZUS-MH. Nicholas 
Pinter described the timeline and the process of the mitigation planning project and presented 
Crawford, Edwards, and White with a Memorandum of Understanding (MOU) for sharing data 
and information.  

The Crawford County Multi-Hazard Mitigation Planning Committee met on June 25, 2008, July 
14, 2008, September 18, 2008, November 3, 2008 and February 18, 2009. These meetings were 
held in Robinson, Illinois. Each meeting was approximately two hours in length. The meeting 
agendas, minutes, and attendance sheets are included in Appendix A. During these meetings, the 
planning team successfully identified critical facilities, reviewed hazard data 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 

The public was invited to Meeting #3 of the planning committee. The meeting was posted in the 
local papers, radio, Crawford Memorial Hospital Community Outreach program, and other 
media. In Meeting #3, Harvey Henson with the Geology department at SIUC delivered a 
presentation on hazards. Public input and opinions were sought during the meeting. 

Appendix A contains the agendas and minutes from each of the public meetings. Appendix B 
contains articles published by the local newspaper throughout the public input process. 

1.4 Neighboring Community Involvement 

The Crawford County planning team invited participation from various representatives of 
neighboring county and local city and town governments. Details of how neighboring 
stakeholders were involved are summarized in Table 1-2. 
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Table 1-2: Neighboring Community Participation 
 

Person Participating Neighboring Jurisdiction Organization Participation Description 
Sandra Burtron  Crawford Memorial Hospital Participated as team member 
Doug Long Jasper County EMS Coordinator Mailed draft copy and asked for 

suggestions 
Jess Angle Lawrence County EMS Coordinator Mailed draft copy and asked for 

suggestions 

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 

U.S. Census  County Profile Information such as Population and Physical Characteristics 
Department of Commerce and Economic 
Opportunity Community Profiles 

Illinois Department of Employment Security Industrial Employment by Sector 

National Climatic Data Center Climate Data 

Illinois Emergency Management Agency 2007 Illinois Natural Hazard Mitigation Plan 

Illinois Environmental Protection Agency Illinois 2008 Section 303(d) Listed Waters and watershed maps 
United States Geological Survey Earthquakes Information, Landcover  Data, Hydrologic Data 

Illinois State Geological Survey Coal Mining Maps, Geological Maps, Karst Geology, Soil Amplification 
Maps, Municipal Boundaries 

University of Memphis, Center for Earthquake 
Research and Information Earthquake Data 

Illinois Water Survey and Federal Emergency 
Management Agency Digital Flood Rate Information Maps or Flood Rate Information Maps 

Illinois Department of Transportation Roads, Highways, and Railroads 

Crawford County Crawford Assessors Data, Roads, Municipal Boundaries, and Critical 
Facilities 

1.6 Review of Existing Plans 

Crawford County and its associated local communities utilize a variety of planning documents to 
direct community development. These documents include land use plans, master plans, 
emergency response plans, municipal ordinances, and building codes. The MHMP planning 
process incorporated the existing natural hazard mitigation elements from these 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 

Greater Wabash 
Regional Planning 
Commission 

2007 

Comprehensive 
Economic 
Development 
Strategy 

CEDS for the seven county region 

Demographics, 
Development 
Trends, 
Employment 



Crawford County Multi-Hazard Mitigation Plan  Tuesday, February 01, 2011 
 

Crawford County Multi-Hazard Mitigation Plan  Page 9 of 100 

Author(s) Year Title Description Where Used 

National Agricultural 
Statistics Service 2006–2007 

Illinois County 
Estimates: Corn, 
Soybeans, and 
Wheat 

This release contains official estimates of 
acreage, yield and production of corn, 
soybeans and wheat for counties in Illinois. 

Land Use and 
Development 
Trends 

Illinois Emergency 
Management Agency 2007 

Illinois Natural 
Hazard Mitigation 
Plan 

The Illinois Natural Hazard Mitigation Plan 
(INHMP) establishes a process for 
identifying  and mitigating the effects of 
natural hazards in the State of Illinois as 
required under the Disaster Mitigation Act of 
2000. 

Topography 

State of Illinois 
Environmental 
Protection Agency 

1973 

Big Muddy River 
Basin Interim Water 
Quality Management 
Plan 

This study examines the Big Muddy River 
Basin. The analysis covers a description of 
the basin, demographics, economics, water 
supplies, water use, water quality, pollution 
sources, sewerage facilities, permits, 
surveillance, enforcement, operator 
certification, and environmental impact. 

Jurisdiction 
Information and 
Topography 

Section 2 - Jurisdiction Participation Information 

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

Table 2-1: Participating Jurisdictions 
 

Jurisdiction Name 

Crawford County Board 

City of Robinson 

Village of Hutsonville 

Village of Oblong 

Village of Palestine 

Village of Flat Rock 

2.1 Adoption by local governing bodyThe draft plan was made available on <data made 
available> to the planning team and other agencies <specify other agencies> for review. 
Comments were then accepted. The Crawford County Hazard Mitigation Planning Team 
presented and recommended the plan to <the officials responsible for adopting>, who adopted 
the Crawford County Hazard Mitigation Plan on <date adopted>. Resolution adoptions are 
included in Appendix C of this plan. 

2.2 Jurisdiction Participation 

Each of the incorporated communities within Crawford County was invited to participate on the 
planning team. When a community was not able to provide representation, it was contacted 
individually and afforded the opportunity to provide input about its specific jurisdiction. Table 2-
2 lists the jurisdictions and how each participated in the construction of this plan. 

Table 2-2: Jurisdiction Participation 
 

Jurisdiction Name Participating Member Participation Description 
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Crawford County Board Joe Bliss/ Alice Mullins Member, MHMP planning committee 
City of Robinson Darrell Akers Member, MHMP planning committee 

Village of Hutsonville Tina Callaway Member, MHMP planning committee 

Village of Oblong Randy Rich Member, MHMP planning committee  
Village of Palestine Harry Purcell/ Pat Scholfield Member, MHMP planning committee 
Village of Flat Rock Garry Branson/David Fulling Member, MHMP planning committee 

All members of the MHMP planning committee were actively involved in attending the MHMP 
meetings, providing available Geographic Information System (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 county’s formal adoption of the 
plan. Each meeting culminated with an open forum to invite questions and input from the council 
members. Appendix A provides further description of the meetings, including dates. 

The Crawford County Board, City of Robinson, Village of Hutsonville, Village of Oblong and 
Village of Palestine all participated in the planning meetings.  A representative from the Greater 
Wabash Regional Planning Commission stayed in touch with the Village of Flat Rock 
throughout the planning process and visited the Village board meeting on January 15, 2009 with 
a copy of the draft plan. 

Section 3 - Jurisdiction Information 

Crawford County, named for Secretary of War and Secretary of Treasury William H. Crawford, 
was formed from Edwards County in 1816. At the time of its formation, it encompassed 
approximately ¼ of the state, but it was reduced to its present borders in 1831.  

According to the U.S. Census Bureau, the county has a total area of 446 square miles; 444 square 
miles is land and two square miles is water. As of 2000, the population of Crawford County was 
20,452. Crawford County is divided into ten townships: Honey Creek, Hutsonville, Lamotte, 
Licking, Martin, Montgomery, Oblong, Prairie, Robinson, which holds the county seat, and 
Southwest. 

3.1 Topography 

Crawford County land is well suited for agriculture. The land is very flat with the lowest 
elevation at 166 feet below sea level and the highest at 545 feet above sea level. The land support 
is corn, soybean, wheat, and grass crops. There is ample timberland in the area as well a 
production of oil and natural gas. The Wabash River forms the eastern boundary of Crawford 
County, located in the southwest portion of the county is the Embarras River 

3.2 Climate 

Crawford County climate is typical of Southern 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), normal from 1971 to 2006 are as follows: 
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Temperature Extremes: 
Annual Average High - 65.4°F  
Annual Average Low - 45.1°F  
Mean - 55.3°F 
Record High - 114°F on July 14, 1954  
Record Low - 27°F on February 13, 1999 
 
Precipitation Summary: 
Annual Average precipitation - 42.84 inches 
Maximum one-day rainfall - 6.10 inches on July 11, 1958 
Annual Average snowfall - 18.6 inches 
Maximum one-day snowfall - 14.5 inches on January 26, 1904 
Average Zero/Below Degree Days – 5.4 
Average Freezing/Below Degree Days - 101.7 
Average 90/above Degree Days - 35.1 
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3.3 Demographics 

Crawford County has a population of 20,452 people according to the 2000 census. From 1990 to 
2000, Crawford County experienced a population increase of 5.1%. There are 5,450 families 
with 7,842 households, and the population density is 46 people per square mile. There are 8,785 
housing units at an average of 20 per square mile. The racial makeup of the county is as follows: 
White 93.58%, Black or African American 4.53%, Native American .27%, Asian .01%, Pacific 
Islander .55% and other races .71% 

The breakdown of population by incorporated areas is included in Table 3-1. 
 

Table 3-1: Populations by Community 
 

Community 2000 Population % Of County 

Robinson 6,822 33.3% 

Flat Rock 415 2.02% 

Hutsonville 588 2.8% 

Oblong 1,580 7.7% 

Palestine 1,366 6.6% 

 Stoy  119  .58% 

Source: American FactFinder, 2000 

3.4 Economy 

Illinois Department of Employment Security reported in 2007 that 78.4% of the workforce in 
Crawford County was employed in the private sector. The breakdown is included in Table 3-2. 
Manufacturing represents the largest sector, employing approximately 28.4% and generating 
42.3% of the earnings. 

The median income for a household in the county is $32, 531, and the median for a family in 
Illinois is $40,418. Males have a median income of $30,339 versus $21,604 for females. The per 
capita income for the county is $16,869. Approximately 8.50% of the families and 11.20% of the 
population are below the poverty line, including 15% of those under the age of 18 and 8.40% of 
those 65 or older. 

Table 3-2: Industrial Employment by Sector 
 

Industrial Sector % Of County Workforce 
(2007) 

Agriculture, forestry, fishing, hunting, and mining 2.55% 

Construction 6.89% 

Manufacturing 28.39% 
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Industrial Sector % Of County Workforce 
(2007) 

Wholesale trade 2.52% 

Retail trade 11.01% 

Transportation, warehousing and utilities 4.36% 

Information .9% 

Finance, insurance, real estate, and rental/leasing 3.55% 

Waste management services 1.21% 

Educational, health, and social services 19.85% 

Arts, entertainment, recreation, accommodation and food services 6.39% 

Other services (except public administration) 2.59% 

Public administration 7.01% 

Professional, Scientific, Technical 2.65% 

Source: Illinois Department of Employment Security, 2007 

3.5 Industry 

Hershey Chocolate USA, which produces the chocolate Heath Toffee Bar, is Crawford County’s 
largest employer, and Marathon Petroleum is the second largest. Details of Crawford County’s 
prominent employers are listed in Table 3-3. 

Table 3-3: Major Employers 
 

Industry 

Company Name Location Established Employees Type of Business 

Hershey Chocolate USA Robinson 1920 700 Candy 

E. H. Baare Robinson  210 Wire 

Marathon Petroleum Robinson 1906 590 Refinery 

Robinson Correctional Center Robinson 1991 300 Prison 

Dana Sealing Products Corp. Robinson  350 Gaskets 

Crawford Memorial Hospital Robinson 1961 250 Health Care 

Community Schools/Colleges Countywide Varies 600 Education 
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Industry 

Company Name Location Established Employees Type of Business 

Data Max/Pioneer Robinson  85 Labels 

Fair-Rite Products Palestine  200 Electronic Shields 

Tempco Products Robinson  120 Aluminum and Vinyl 
Doors and Windows 

Lincolnland Agri-Energy Robinson  33 Ethanol 

Illiana Cores Robinson  17 Cardboard Cores 

Source: GWRPC 2007 Comprehensive Economic Development Strategy 

3.6 Land Uses and Development Trends  

Agriculture is the predominant land use in Crawford County.  Soybeans are the primary crop 
with almost 90,000 acres harvested in 2007, followed by corn with 73,000 acres, winter wheat 
harvest at 5,000 acres, and other vegetables with 400 acres of production. Hay is another major 
crop for land use.  

Other significant land uses are industrial and residential. Oil production in Crawford County has 
had a tremendous impact on land usage with more than 300 million barrels produced in 
Crawford County, which is in the Illinois Basin. Figure 3-1 depicts Crawford County’s land use 
map. 
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Figure 3-1: Crawford County Land Uses 
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3.7 Major Lakes, Rivers, and Watersheds 

Crawford County has two small rivers that cut through the county: the Wabash, which forms the 
eastern boundary of Crawford County, and the Embarras, which runs through the southwestern 
part of the county. Both rivers are prone to flooding. There are no significant lakes in Crawford 
County; however there are a number of small lakes and large farm ponds including Walton Lake, 
Horseshoe Pond, Long Pond, Circle Pond, Ridgeway Lake, Brooks Lake, West Lake, Athey 
Lake, and Campbell Lake. There are also several small creeks/streams located in Crawford 
County—Hutson Creek, Onion Creek, Sweet Creek, Brush Creek, Elm Creek, Big Creek, 
Oblong Creek,  Painter Creek, Howey Creek, and Minnow Slough. 
 
Crawford County is part of the Region 05, The Ohio Region, of the USGS identified watersheds 
basins. There are four watersheds that cross Crawford County. The HUC05 watersheds and 
codes are included in Table 3-4. 

 
Table 3-4: Watersheds 

 
Watershed Name HUC Code 

Embarras – 2,430 sq. miles 05120112 

Lower Wabash – 1,300 sq. miles 05120113 

Little Wabash – 2,120 sq. miles 05120114 

Skillet – 1,060 sq. miles 05120115 

Source: U.S. Geological Survey HUC14 Watersheds, 2006 
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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. 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 components: hazard 
identification, vulnerability analysis, and risk analysis.  

4.1 Overall Hazard Ranking  
 
4.1.1 Existing Plans 
 
The previous Crawford County Comprehensive Emergency Management Plan (CEMP) did not 
contain a risk analysis. Additional local planning documents were reviewed to identify historical 
hazards and help identify risk. To facilitate the planning process, DFIRM maps were used for the 
flood analysis.  
  
4.1.2  Planning Team 
 
During Meeting #2 of the Crawford County Pre-Disaster Mitigation Planning initiative, which 
occurred on July 14, 2008, the planning team developed a list of hazards that affect the 
jurisdiction and ranked them: 1) tornadoes; 2) floods; 3) severe thunderstorms; 4) earthquakes 
and winter storms 5) droughts/extreme heat; and 6) dams and levee failure. The plan also 
identified Crawford County’s principal technological hazard as spills relating to transportation of 
hazardous materials. 

 
4.1.3  National Hazard Records 
  
In addition to these identified hazards, the MHMP planning committee reviewed the list of 
natural hazards prepared by FEMA. To assist the planning team, historical storm event data was 
compiled from the National Climatic Data Center (NCDC; http://www4.ncdc.noaa.gov/cgi-
win/wwcgi.dll). This NCDC data included 180 reported events in Crawford County between 
December 2, 1950 and April 2, 2008. A summary table of events related to each hazard type is 
included in the hazard profile sections that follow. A full table listing all events, including 
additional details, is included in this report as 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. 
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Table 4-1: Climatic Data Center Historical Hazards 

Hazard 
Tornadoes 

Severe Thunderstorms 
Drought/Extreme Heat 

Winter Storms 
Flood/Flash flood 

4.1.4  Hazard Ranking Methodology 
 
Based on planning team input, national datasets, and existing plans, Table 4-2 lists the hazards 
Crawford 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 4.1.5. 

Table 4-2: Planning Team Hazard List 

Hazard 
Tornadoes 

Floods 
Thunderstorms/ High Winds/ Hail/ Lightning 
Transportation Hazardous Material Release 

Dam/Levee Failure 
Earthquakes 

Winter Storms 
Droughts/ Extreme Heat 

4.1.5  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 4-3 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 4-3: 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 4-4 gives four 
classifications of magnitude/severity.  

Table 4-4: Hazard Magnitude 

Magnitude/Severity Characteristics 

 4 - Catastrophic 
Multiple deaths. 
Complete shutdown of facilities for 30 or more days. 
More than 50% of property is severely damaged. 

 3 - 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 4-5 identifies the RPI and ranking for each hazard facing Crawford County. 

 
Table 4-5: Crawford County Hazards (Calculated Risk Priority Index) 

 
Hazard Probability Magnitude/Severity Risk Priority Index Rank 

Tornado 4 – Highly Likely 3 – Critical  12 1 
Flooding 4 – Highly Likely 3 – Critical 12 2 
Thunderstorms/ High 
Winds/Hail/ Lightning 4 – Highly Likely 2 – Limited  8 3 

Transportation of Hazardous 
Material Release 2 – Possible  4 – Catastrophic  8 4 

Dam/Levee Failure 3 – Likely  2 – Limited 6 5 

Winter Storms 2 – Possible 3 – Critical 6 6 

Earthquake 1 – Unlikely  4 – Catastrophic 4 7 

Drought/Extreme Heat 3 – Likely 1 – Negligible  3 8 

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 Geographic Information System (GIS) analyses and HAZUS-MH, a GIS-based risk 
mitigation tool developed by the Federal Emergency Management Agency (FEMA). This 
process reflects a Level Two approach to analyzing hazards as defined for HAZUS-MH. The 
approach includes substitution of selected default data with local data. Level Two analysis 
significantly improves the accuracy of the model predictions. 



Crawford County Multi-Hazard Mitigation Plan  Tuesday, February 01, 2011 
 

Crawford County Multi-Hazard Mitigation Plan  Page 20 of 100 

HAZUS-MH generates a combination of site-specific and aggregated loss estimates depending 
upon the analysis options that are selected and upon 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. 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 falls into a structural class—for example, small versus large 
hospitals—and that structures in each class will respond in similar fashion to a specific depth of 
flooding. Site-specific analysis is also based upon a point location rather than a polygon and 
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 using GIS, 
HAZUS-MH, and historical information to predict which communities would be at risk. 

Using HAZUS-MH  

1. 100-year overbank flooding  
2. Earthquake  

 
Using GIS  

1. Tornado 
2. Hazardous Material Release 

 
4.2 Vulnerability Assessment 
 
4.2.1 Asset Inventory 
 
4.2.1.1 Processes and Sources for Identifying Assets 
 
Default data provided with the HAZUS-MH package is based on best available nationwide data 
sources. The initial step involved updating the default HAZUS-MH data using more specific 
State of Illinois data sources when available. 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 
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data provided by SIU-Polis, verified the datasets using local knowledge, and allowed SIU-Polis 
to use their local GIS data for additional verification. SIU-Polis GIS analysts made these updates 
and corrections to the HAZUS-MH data tables prior to performing the risk assessment. The 
changes to the HAZUS-MH inventory allow a Level Two 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 most recent available data sources. Critical and essential point facilities have 
been reviewed, revised, and approved by local subject matter experts in 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. 

• Parcels with assessment improvements (buildings) values were used to estimate the 
number of buildings in the flood-prone areas.  

• The analysis is restricted to the county boundaries. Events that occur near the county 
boundary do not contain damage assessments from the adjacent county. 

Essential Facilities List 
 
Table 4-6 identifies the essential facilities that were added or updated for the analysis. Essential 
facilities are a subset of critical facilities. A complete list of the critical facilities is included as 
Appendix F. A map of all the critical facilities is included as Appendix G. 

Table 4-6: Essential Facilities List 

Facility Number of Facilities 

Care Facilities 7 

Emergency Centers 1 

Fire Stations 6 

Police Stations 5 

Schools 13 

 
Facility Replacement Costs 
 
Default HAZUS-MH building stock data were used for the HAZUS-MH analyses. Facility 
replacement costs and total building exposure are identified in Table 4-7. Table 4-7 also includes 
the estimated numbers of buildings within each occupancy class.  

Table 4-7: Building Exposure (default HAZUS-MH) for Crawford County 

General Occupancy Estimated Total Buildings Total Building Exposure 
(X 1000) 

Agricultural 128 $21,231 

Commercial 418 $184,742 

Education 19 $28,215 



Crawford County Multi-Hazard Mitigation Plan  Tuesday, February 01, 2011 
 

Crawford County Multi-Hazard Mitigation Plan  Page 22 of 100 

General Occupancy Estimated Total Buildings Total Building Exposure 
(X 1000) 

Government 18 $9,258 

Industrial 120 $59,984 

Religious/Non-Profit 58 $33,637 

Residential 11,166 $977,225 

Total 11,927 $1,314,292 

 
Crawford County provided parcel boundaries with assessed values. The assessors data did not 
contain building replacement cost information and other building characteristics, and thus could 
not be used for the census block aggregated HAZUS-MH analysis. The parcel data was used to 
estimate the actual number of buildings within the flood-prone areas. The parcel data identified 
parcels with building improvements, which were then converted into centroid point locations. 
The parcels with improvements are summarized by occupancy class in Table 4-8.  

Table 4-8: Parcels with Improvements by Occupancy Class for Crawford County 

Occupancy Class Count 
Residential 6,306 
Commercial 621 

Industrial 46 
Agriculture 1,567 
Religious 2 

Total 8,542 

 
4.3 Future Development 
 
Crawford County is not a rapidly growing county.  However, development that might affect the 
future of possible hazards would be development within the City of Robinson or the corridor 
between Palestine and Robinson.  The corridor is located along U.S. Highway 33 and already has 
many businesses located there.  Marathon Refinery is located immediately off the Highway and 
could potentially expand operations.  The Crawford County Airport is also located on this stretch 
of land off of Highway 33 between Palestine and Robinson.  The City of Robinson also has an 
industrial park that could see potential growth.  The Industrial Park is located on the Westside of 
town.



Crawford County Multi-Hazard Mitigation Plan  Tuesday, February 01, 2011 
 

Crawford County Multi-Hazard Mitigation Plan  Page 23 of 100 

4.4 Hazard Profile 
 
4.4.1 Tornado Hazard 
 
Hazard Definition for Tornado Hazard 
 
Tornadoes pose a great risk to the State of Illinois and its citizens. Tornadoes historically have 
occurred during any month of the year. The unpredictability of tornadoes makes them one of 
Illinois’s most dangerous hazards. Their extreme winds are violently destructive when they touch 
down in the region’s developed and populated areas. Current estimates place the maximum 
velocity at about 300 mph, but higher and lower values can occur. A wind velocity of 200 mph 
will result in a wind pressure of 102.4 pounds per square foot of surface area, a 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 around 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 mph, to F5 tornadoes with 
effective wind speeds of over 260 mph. The Fujita intensity scale is included in Table 4-9.  

Table 4-9: 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. 
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Previous Occurrences for Tornado Hazard 
 
There have been several occurrences of tornadoes within Crawford County during recent 
decades. The National Climatic Data Center (NCDC) database reported 16 tornadoes/funnel 
clouds in Crawford County since 1959, resulting in nearly $700,000 in property damage. For 
example, on April 16, 2006, a tornado briefly touched down near the intersection of North 
Jackson Street and State Route 1A. The tornado traveled east-northeast and dissipated in the 
woods behind a church, along the east side of Route 1A. The tornado destroyed a garage, caused 
significant tree damage, flattened a highway sign, and damaged the siding and roof of a home 
and two churches.  The Crawford County NCDC recorded tornadoes are identified in Table 4-10.  
Additional details for NCDC events are included in Appendix D. 
 

Table 4-10: Crawford County Tornadoes* 
 

Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 
Crawford 2/10/1959 Tornado F1 0 0 25K 0 
Crawford 10/24/1967 Tornado F 0 0 3K 0 
Crawford 4/21/1972 Tornado F1 0 0 25K 0 
Crawford 5/30/1974 Tornado F2 0 0 3K 0 
Crawford 5/30/1974 Tornado F0 0 0 3K 0 
Crawford 3/20/1976 Tornado F1 0 0 25K 0 
Crawford 5/31/1982 Tornado F0 0 1 250K 0 
Crawford 3/6/1983 Tornado F0 0 0 250K 0 
Crawford 5/19/1989 Tornado F1 0 0 3K 0 
Crawford 6/2/1990 Tornado F1 0 0 25K 0 
Crawford 6/2/1990 Tornado F0 0 0 0K 0 
Crawford 6/20/1990 Tornado F1 0 0 25K 0 
Crawford 4/26/1994 Tornado F0 0 0 50K 0 
 Oblong  5/8/1996 Tornado F0 0 0 0 0 

 Robinson  4/16/2006 Tornado F0 0 0 0 0 
Robinson  4/16/2006 Tornado F1 0 0 0 0 

Source: NCDC 
 
*Crawford County’s data of historical events may more extensive and more recent than the 
recorded NCDC events. The county data may include more events and greater economic losses 
from property or crop damages. 
 
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 listed previously generally move from west to east across the county, 
although many other tracks are possible, from more southerly to northerly. The extent of the 
hazard varies both in terms of the extent of the path and the wind speed. Tornadoes can occur at 
any location within the county. 
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Calculated Risk Priority Index for Tornado Hazard 
 
Based on historical information, the probability of future tornadoes in Crawford County is highly 
likely. Tornadoes with varying magnitudes are expected to happen. According to the RPI, 
tornadoes ranked as the number one hazard in Crawford County. 
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

4 x 3 = 12 

 
Vulnerability Analysis for Tornado Hazard 
 
Tornado hazards could impact the entire jurisdiction equally; 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 Crawford County are discussed in types and numbers in Table 4-7. In addition, a 
discussion of the potential impacts for buildings and infrastructure during a tornado are included. 

 
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, debris (trees or limbs) causing 
damage, 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 4-6 lists the types and numbers of all of the essential facilities in the area. Critical facility 
information, including replacement costs, is included in Appendix F. A map of the critical 
facilities is included in Appendix G.  

 
Building Inventory 

 
A table of the building exposure for the entire county is listed in Table 4-7. The buildings within 
the county can all expect the same impacts, similar to those discussed for critical facilities. These 
impacts include structural failure, debris (trees or limbs) causing damage, roofs blown off or 
windows broken by hail or high winds, and loss of building function (e.g. a 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 county’s 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.  
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An example scenario is described as follows to illustrate 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 an F4 tornado event that would run for 20 miles 
through the towns of Oblong, Stoy, Robinson and Palestine. 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 4-11 depicts tornado damage curves as well as path widths. 

Table 4-11: Tornado Path Widths and Damage Curves 

Fujita Scale Path Width (feet) Maximum Expected 
Damage 

F-5 3000 100% 
F-4 2400 100% 
F-3 1800 80% 
F-2 1200 50% 
F-1 600 10% 
F-0 300 0% 

 

Within any given tornado path there are degrees of damage. The most intense damage occurs 
within the center of the damage path with a decreasing amount of damage away from the center 
of the path. This natural process was modeled in GIS by adding damage zones around the 
tornado path. Figure 4-1 and Table 4-12 describe the zone analysis. 

Figure 4-1: GIS Analysis Using Tornado Buffers 

 

 
 

An F4 tornado has four damage zones. Total devastation is estimated within 150 feet of the 
tornado path (the darker colored Zone 1). The outer buffer is 900 feet from the tornado path (the 
lightest colored Zone 4), within which 10% of the buildings will be damaged. 
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Table 4-12: Tornado Zones and Damage Curves 
 

Fujita Scale Zone Buffer (feet) Damage Curve 
F-4 4 600-900 10% 
F-4 3 300-600 50% 
F-4 2 150-300 80% 
F-4 1 0-150 100% 

 

Once the hypothetical route is digitized on the map, several buffers are created to model the 
damage functions within each zone. The selected hypothetical tornado path is depicted in Figure 
4-2. 

Figure 4-2: Historical F4 Tornado Path in Crawford County 
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Results 
 
The GIS analysis estimates that 1,728 buildings will be damaged. The estimated building losses 
were $46 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 Crawford 
County that were joined with Assessor records with building values.  The results of the analysis 
are depicted in Tables 4-13 and 4-14. Figures 4-3 and 4-4 display the damage curve buffers and 
the buildings that would experience damage. 

Figure 4-3: Modeled F4 Tornado Damage Buffers in Crawford County 
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Figure 4-4: Modeled F4 Tornado Damage Buffers in Crawford County 
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Table 4-13: Estimated Numbers of Buildings Damaged by Occupancy Type 
 

Occupancy Zone 1 Zone 2 Zone 3 Zone 4 

Residential 193 233 525 492 

Commercial 60 53 67 60 

Industrial 3 3 7 4 

Agriculture 3 1 14 9 

Religious 0 0 1 0 

Total 259 290 614 565 

 
Table 4-14: Estimated Building Losses by Occupancy Type 

 
Occupancy Zone 1 Zone 2 Zone 3 Zone 4 

Residential $7,179,579 $7,042,543 $9,876,821 $1,853,454 
Commercial $3,070,458 $2,257,850 $1,942,748 $394,269 

Industrial $654,420 $102,996 $10,693,532 $38,786 
Agriculture $190,863 $45,818 $591,252 $51,337 
Religious $0 $0 $35,162 $0 

Total $11,095,320 $9,449,208 $23,139,513 $2,337,845 
 
Essential Facilities Damage 
 
There are 14 essential facilities located within 900 feet of the hypothetical tornado path. The 
model predicts that one functional needs care facilities, one emergency operation center, three 
fire stations, three police stations and five schools would experience damage. The affected 
facilities are identified in Table 4-15, and their geographic locations are shown in Figure 4-5. 
 

Table 4-15: Estimated Essential Facilities Affected 
 

Name 

South Haven 

Crawford County EMS 

Lamotte Fire Protection 

Oblong Fire Protection 

Robinson Fire Department 

Oblong Police Department 

Crawford County Sheriff's Office 

Robinson Chief Of Police 

Palestine Police Department 

Oblong Elementary School 

Palestine Grade School 

Palestine High School 

Lincoln Elementary School 

Westside Christian Academy 
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Figure 4-5: Essential Facilities within Tornado Path 

 

 
Vulnerability to Future Assets/Infrastructure for Tornado Hazard 
 
The entire population and buildings of Crawford County have been identified as at risk because 
tornadoes can occur anywhere within the State of Illinois, 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 Crawford County is included in Table 4-7.  
 
All critical facilities in the county and its communities are at risk. Critical facility information, 
including replacement costs, is included in Appendix F. A map of the critical facilities is 
included in Appendix G. 
 
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 should be built with 
sturdier construction, and existing structures should be hardened to lessen the potential impacts 
of severe weather. Community sirens to warn of approaching storms are also vital to ensuring the 
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safety of Crawford County residents and minimizing property damage. The Village of 
Hutsonville needs to install and Early Warning Siren System. 
 
Crawford County is not a rapidly growing county.  The only development that might affect the 
future of possible hazards would be anymore development within the City of Robinson.  The 
City has an industrial park that could see potential growth.  The corridor between Robinson and 
Palestine could also see possible growth.
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4.4.2 Flooding 
 
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 into 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 eighteen 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 where 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, then 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 Riverine and Flash Flooding 
 
The National Climatic Data Center (NCDC) database reported 17 flood events in Crawford 
County since 1995. These events are attributed with four deaths, two significant injuries, and 
over $2.0 million in property damage in Crawford and adjacent counties.  
 
A recent example of a flood event occurred on January 15, 2005 when the Wabash River 
climbed to record or near-record levels in many locations along the Illinois/Indiana border. On 
the afternoon of the 15th, a levee breach was observed just north of Darwin, in eastern Clark 
County. Water from the Wabash River surrounded the towns of York and Darwin, making 
transportation only possible by boat. The river flooding required the evacuation of approximately 
100 people from the town of Hutsonville in Crawford County. The flood waters also washed out 
a bridge on Robinson-Marshall Road in Crawford County, and caused the river to come within a 
foot of overtopping a levee in eastern Lawrence County. A major levee failure on the Indiana 
side of the Wabash River caused the flooding on the Illinois side of the river to be less severe 
than it may have been. Damage estimates across the region totaled $335,000.  
 
Source: NCDC 

The Crawford County NCDC recorded floods are identified in Table 4-16. Additional details for 
NCDC events are included in Appendix D. In addition, USGS stream gauge data of historical 
crests are listed in Appendix H. 

Table 4-16: Crawford County Previous Occurrences of Flooding* 

Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 
Crawford 5/18/1995 Flash Flood N/A 0 0 10K 0 
Crawford 5/8/1996 Flash Flood N/A 0 0 0 0 
Crawford 7/11/2000 Flash Flood N/A 0 0 0 0 
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Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 

Robinson  8/7/2000 Flash Flood N/A 3 0 1.0M 0 

 Robinson  9/10/2000 Flash Flood N/A 0 1 1.0M 0 
Crawford 6/5/2001 Flash Flood N/A 0 0 0 0 
Crawford 7/9/2001 Flash Flood N/A 0 0 0 0 
 Robinson  5/6/2002 Flash Flood N/A 0 0 0 0 
Crawford 5/6/2002 Flood N/A 0 0 0 0 
Crawford 5/12/2002 Flash Flood N/A 0 0 0 0 
Crawford 5/12/2002 Flood N/A 1 0 0 0 
Crawford 5/12/2002 Flood N/A 0 1 0 0 
Crawford 5/27/2004 Flash Flood N/A 0 0 0 0 

North Portion  5/30/2004 Flash Flood N/A 0 0 0 0 
 South Portion  1/13/2005 Flash Flood N/A 0 0 0 0 

Crawford 1/15/2005 Flood N/A 0 0 0 0 
 Robinson  4/16/2006 Flash Flood N/A 0 0 0 0 

Source: NCDC 
 
*Crawford County’s data of historical events may more extensive and more recent than the 
recorded NCDC events. The county data may include more events and greater economic losses 
from property or crop damages. 
 
Previous Occurrences for Dam and Levee Dam Failure 
 
According to the Crawford County EMA, 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 National Flood Insurance Program (NFIP), which has suffered flood loss 
damage on two or more 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.  
 
Illinois Emergency Management Agency was contacted to determine the location of repetitive 
loss structures. Crawford County has no repetitive loss structures within the county.  
 
Geographic Location for Flooding 

Most riverine floods in Illinois occur during either the spring or summer and are the result of 
excessive rainfall and/or the combination of rainfall and snowmelt. Flash flooding in Illinois can 
occur during anytime of the year, but tends to be less frequent and more localized between mid-
summer and early winter.  

The primary sources of river flooding in Crawford County are the Wabash and Embarras rivers 
and their larger tributaries.  The Wabash River and its tributaries, Lamotte and Sugar Creeks, 
have inundated portions of Palestine; the Wabash River and Hutson Creek have inundated 
portions of the Village of Hutsonville; and the Embarras River and its tributary Benner Creek 
have inundated portions of the Village of Stoy. Within unincorporated areas of the county, the 
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Wabash River has caused flooding along the entire eastern boundary of the county, and the 
Embarras River has flooded a significant portion of the south and eastern corner of the county.  
 
Flash flooding in Crawford County typically occurs or is best documented in urban/developed 
areas. For example, in the town of Robinson, flash or urban flooding has occurred along Main 
Street and other low-lying roads within the town. Within unincorporated areas of the county, 
several county roads, as well as State Highways 1 and 33, are often closed or are impassable 
during these types of flood events. The areas of riverine flooding are depicted on the map in 
Appendix E.  
 
Geographic Location for Dam and Levee Failure 

  
The National Inventory of Dams identified nine dams in Crawford County. The map in 
Appendix E illustrates the location of Crawford County dams. Table 4-17 summarizes the 
National Inventory of Dams information.  

Table 4-17: National Inventory of Dams  

Name River Hazard EAP 

NEWLIN LAKE DAM TRIB SUGAR CREEK L N 

BROOKS LAKE DAM TRIB WEST BRANCH HONEY 
CREEK L N 

WEST LAKE DAM TRIB BENNETT CREEK S N 
BURCHAM POND DAM TRIB BIG CREEK L N 
ATHEY LAKE DAM TRIB BIG CREEK L N 
HUTSONVILLE FLY ASH POND DAM WABASH RIVER-OFFSTREAM L N 
RIDGEWAY LAKE DAM TRIB BIG CREEK L N 
CAMPBELL LAKE DAM TRIB CARTER CREEK-

OFFSTREAM L N 
ALLEN LAKE DAM W. TRIB-SUGAR CREEK L N 

 
A review of the Illinois Department of Natural Resource’s files identified no state or federal 
levees within Crawford County. 
 
Hazard Extent for Flooding 
 
The HAZUS-MH flood model is designed to use a flood depth grid and flood boundary polygon 
from the DFIRM data. HAZUS-MH was used to model the Base Flood Elevation (BFE). The 
BFE is defined as the area that has a 1% chance of flooding in any given year. Planning team 
input and a review of historical information provided additional information on specific flood 
events.  
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Hazard Extent for Dam and Levee Failure 
 
Dams assigned the low (L) hazard potential classification are those where failure or mis-
operation results in no probable loss of human life and low economic and/or environmental 
losses. Losses are principally limited to the owner’s property. Dams assigned the significant (S) 
hazard classification are those dams where failure or mis-operation results in no probable loss of 
human life but can cause economic loss, environment damage, disruption of lifeline facilities, or 
impact other concerns. 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 where failure or mis-operation has the highest risk to cause loss of human life and 
significant damage to buildings and infrastructure. 
 
According to the DNR and the National Inventory of Dams, no dams are classified as high 
hazard dams; neither do any of the dams have an Emergency Action Plan (EAP). An EAP is not 
required by the State of Illinois but is recommended in the 2003 Illinois Dam Safety & 
Inspection Manual. 
 
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 better reflect the flood protection 
capabilities of levees and that the maps accurately represent the flood risks posed to areas 
situated behind them. Levee owners—usually states, communities, or private individuals or 
organizations such as local levee districts—are responsible for ensuring that the levees they own 
are maintained to their original design level and condition. In order to be considered creditable 
flood protection structures on FEMA's flood maps, levee owners must provide documentation to 
prove that the levee meets design, operation, and maintenance standards for protection against 
the 1% annual probability (100-year) flood. 
 
Calculated Risk Priority Index for Flooding 
 
Based on historical information and the HAZUS-MH flooding analysis results, the probability of 
flooding in Crawford County is highly likely. According to the Calculated Risk Priority Index 
(RPI), flooding ranked as the number two hazard in Crawford County. 
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

4 x 3 = 12 

 
Calculated Risk Priority Index for Dam and Levee Failure 
 
Based on operation and maintenance requirements and local knowledge of the dams in Crawford 
County, the probability of failure is likely. 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 
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would be very short. According to the Calculated Risk Priority Index (RPI), dam/levee failure 
ranked as the number five hazard in Crawford County. 
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

3 x 2 = 6 

 
Vulnerability Analysis for Flooding 
 
HAZUS-MH generated the flood depth grid for a 100-year return period and made calculations 
by clipping the USGS 30-m DEM to the flood boundary. Next, HAZUS-MH estimated the 
damages for Crawford County by utilizing default aggregate building inventory census data. 

Building Inventory 

A table of the building replacement costs (types and numbers of buildings) for the facilities 
identified in the flood areas are listed in Table 4-18.  Figure 4-6 depicts the flood boundary from 
the HAZUS-MH analysis. HAZUS-MH estimates the 100-year flood would damage 62 
buildings, totaling $12.8 million in building losses and $27.5 million in economic losses. 
 
These buildings can expect impacts similar to those discussed for the critical facilities. These 
include structural failure, extensive water damage to the facility, and loss of facility functionality 
(e.g. residential buildings may no longer be able to provide shelter to their inhabitants). 
 

Table 4-18: Crawford County HAZUS-MH Analysis Total Economic Loss  
(100-Year Flood) 

 

General Occupancy Total Damaged 
Buildings 

Building Loss 
(X 1000) 

Total Economic Loss 
(X 1000) 

Agricultural 0 $270 $1,040 

Commercial 0 $1,209 $5,157 

Education 0 $4 $33 

Government 0 $145 $731 

Industrial 0 $845 $2,625 

Religious/Non-Profit 1 $206 $1,674 

Residential 61 $10,093 $16,204 

Total 62 $12,772 $27,464 

The reported building counts should be interpreted as degrees of loss rather than exact numbers 
of buildings exposed to flooding. These numbers were derived from aggregate building 
inventories, which were assumed to be dispersed evenly across census blocks. HAZUS-MH 
requires that a predetermined amount of square footage of a typical building sustains damage in 
order to produce a damaged building count. If only a minimal amount of building damage is 
predicted, it is possible to see no damaged building counts, even while seeing economic losses. 
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Figure 4-6: Crawford County HAZUS-MH Analysis (100-Year Flood) 

 

HAZUS-MH estimates that six census blocks will be affected by the modeled flood event with 
losses exceeding $1 million. The distribution of losses is shown in Figure 4-7. 

HAZUS-MH aggregate loss analysis is evenly distributed across a census block. Census blocks 
of concern should be reviewed in more detail to determine the actual percentage of facilities that 
fall within the flood hazard areas. The aggregate losses reported in this study may be overstated. 
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Figure 4-7: Crawford County Total Economic Loss (100-Year Flood) 

 

Essential Facilities 
 
An essential facility will encounter many of the same impacts as other buildings within the flood 
boundary. These impacts can include structural failure, extensive water damage to the facility 
and loss of facility functionality (e.g. a damaged police station will no longer be able to serve the 
community). A complete list of all the essential facilities, including replacement costs, is 
included in Appendix C. A map of the critical facilities is included in Appendix D. 

The HAZUS-MH analysis identified one fire station and one police station that may be subject to 
flooding. A list of the essential facilities within Crawford County is given in Table 4-19. A map 
of essential facilities potentially at risk to flooding is shown in Figure 4-8. 
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Table 4-19: Crawford County Damaged Essential Facilities 

Facility Name 

Hutsonville Township Fire Protection 

Hutsonville Police Department 

Figure 4-8: Boundary of 100-Year Flood Overlaid with Essential Facilities 

 

 
GIS Analysis Using 100-Year Flood Boundary and County Parcels 
 
HAZUS-MH generated the flood depth grid for a 100-year return period and made calculations 
by clipping the USGS 30-m DEM to the flood boundary. Next, GIS analyses utilized a user-
defined analysis of Crawford County with site-specific parcel data provided by the county. 
 
The GIS analysis estimates the 100-year flood would damage 452 buildings. The total estimated 
numbers of damaged buildings are given in Table 4-20. Figure 4-9 depicts the Crawford County 
parcel points that fall within the 100-year floodplain. Figures 4-10 and 4-11 highlight damaged 
buildings within the floodplain areas in Hutsonville and Palestine. 
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Table 4-20: Crawford County Potential Flood-Prone Buildings 

General Occupancy Total Damaged Buildings 
Residential 333 
Commercial 32 

Industrial 5 

Agricultural 82 

Religious 0 

Total 452 

Figure 4-9: Crawford County Buildings in Floodplain (100-Year Flood) 
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Figure 4-10: Crawford County Urban Areas (Hutsonville) Flood-Prone Areas  
(100-Year Flood) 

 

 

Figure 4-11: Crawford County Urban Areas (Palestine) Flood-Prone Areas  
(100-Year Flood) 
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Vulnerability Analysis for Flash Flooding 
 
Flash flooding could affect any location within this jurisdiction; therefore, the entire county’s 
population and buildings are vulnerable to a flash flood. These structures can expect the same 
impacts as discussed in a riverine flood.  
 
Critical facility information, including replacement costs, is included in Appendix F. A map of 
the critical facilities is included in Appendix G. Table 4-7 lists the economic exposure and 
building counts from the building inventory.  
 
Vulnerability Analysis for Dam and Levee Failure 
 
An Emergency Action Plan (EAP) is required to assess the effect of dam failure on these 
communities. 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 1% annual probability flood.  
 
Vulnerability to Future Assets/Infrastructure for Flooding 
 
Flash flooding may affect nearly any location within the county; therefore all buildings and 
infrastructure are vulnerable to flash flooding. Currently, the Crawford County Planning 
Commission reviews new development for compliance with the local zoning ordinance. At this 
time no construction is planned within the area of the 100-year floodplain. Therefore, there is no 
new construction, which will be vulnerable to a 100-year flood.  
 
Vulnerability to Future Assets/Infrastructure for Dam and Levee Failure 

 
The Crawford County Planning Commission reviews new development for compliance with 
local zoning ordinances.  
 
Analysis of Community Development Trends 
 
Areas with recent development within the county may be more vulnerable to drainage issues. 
Storm drains and sewer systems are usually most susceptible, which can cause the back-up of 
water, sewage, and debris into homes and basements, causing structural and mechanical damage 
as well as creating public health hazards and unsanitary conditions. Controlling floodplain 
development is the key to reducing flood-related damages.  Crawford County is not a rapidly 
growing county.  The only development that might affect the future of possible hazards would be 
anymore development within the City of Robinson.  The City has an industrial park that could 
see potential growth. 
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4.4.3 Earthquake Hazard 
 
Hazard Definition for Earthquake Hazard 
 
An earthquake is a sudden, rapid shaking of the Earth caused by the breaking and shifting of rock 
beneath the Earth's surface. For hundreds of millions of years, plate tectonics has shaped the 
Earth as the huge plates that form the Earth's surface move slowly over, under, and past each 
other. At their boundaries, the plates typically are locked together and unable to release the 
accumulating energy. When this energy grows strong enough, the plate boundary breaks free and 
causes the ground to shake. Most earthquakes occur at the boundaries where the plates meet; 
however, some earthquakes occur in the middle of plates, as is the case for seismic zones in the 
Midwestern United States. The most seismically active area in the Midwest U.S. is the New 
Madrid Seismic Zone. Scientists have learned that the New Madrid fault system may not be the 
only fault system in the Central U.S. capable of producing damaging earthquakes. The Wabash 
Valley fault system in Illinois and Indiana manifests evidence of large earthquakes in its geologic 
history, and there may be other, as yet unidentified, faults that could produce strong earthquakes. 
 
Ground shaking from strong earthquakes can collapse buildings and bridges; disrupt gas, electric, 
and phone service; and sometimes trigger landslides, avalanches, flash floods, fires, and 
destructive ocean waves (tsunamis). Buildings with foundations resting on unconsolidated 
materials and other unstable soil, and trailers and homes not tied to their foundations are at risk 
because they can be shaken off their mountings during an earthquake. When an earthquake 
occurs in a populated area, it may cause deaths, injuries, and extensive property damage. 
Magnitude measures the energy released at the source of the earthquake. Magnitude is 
determined from measurements on seismographs, and a single earthquake will have a single 
magnitude to quantify its strength. Earthquake intensity measures the strength of shaking 
produced by the earthquake at a certain location. Intensity is determined from effects on people, 
human structures, and the natural environment, and a single earthquake will have a wide range of 
intensity values at different locations around the epicenter. Table 4-23 is a description of 
earthquake intensity using an abbreviated Modified Mercalli Intensity scale, and Table 4-24 lists 
earthquake magnitudes and their corresponding intensities.  
(Source: http://earthquake.usgs.gov/learning/topics/mag_vs_int.php) 
 
Historical Earthquakes that have Affected Crawford County 
 
Numerous instrumentally measured earthquakes have occurred in Illinois. In the past few 
decades, with many precise seismographs positioned across Illinois, measured earthquakes have 
varied in magnitude from very low microseismic events of M=1-3 to larger events up to M=5.4. 
Microseismic events are usually only detectable by seismographs and rarely felt by anyone. The 
most recent earthquake in Illinois—as of the date of this report—occurred on June 1, 2008 at 
8:56:12 local time about 35 km (25 miles) southeast of Olney, IL and measured 1.6 in 
magnitude. 
 
The consensus of opinion among seismologists working in the Midwest is that a magnitude 5.0 
to 5.5 event could occur virtually anywhere at any time throughout the region. Earthquakes occur 
in Illinois all the time, although damaging quakes are very infrequent. Illinois earthquakes 
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causing minor damage occur on average every 20 years, although the actual timing is extremely 
variable. Most recently, a magnitude 5.2 earthquake shook southeastern Illinois on April 18, 
2008, causing minor damage in the Mt Carmel, IL area. Earthquakes resulting in more serious 
damage have occurred about every 70 to 90 years. Tables 4-21 and 4-22 explain the scale used to 
rate an earthquake’s intensity. 

Table 4-21: Abbreviated Modified Mercalli Intensity Scale 

Mercalli 
Intensity Description 

I Not felt except by a very few under especially favorable conditions. 

II Felt only by a few persons at rest, especially on upper floors of buildings. 

III 
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not recognize it as 
an earthquake. Standing motor cars may rock slightly. Vibrations similar to the passing of a truck. Duration 
estimated. 

IV Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors disturbed; 
walls make cracking sound. Sensation like heavy truck striking building. Standing motor cars rocked noticeably. 

V Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects overturned. Pendulum 
clocks may stop. 

VI Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight. 

VII Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary structures; 
considerable damage in poorly built or badly designed structures; some chimneys broken. 

VIII 
Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with partial 
collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns, monuments, walls. 
Heavy furniture overturned. 

IX Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb. Damage 
great in substantial buildings, with partial collapse. Buildings shifted off foundations. 

X Some well-built wooden structures destroyed; most masonry and frame structures destroyed with foundations. Rails 
bent. 

XI Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly. 

XII Damage total. Lines of sight and level are distorted. Objects thrown into the air. 

 

Table 4-22: Earthquake Magnitude vs. Modified Mercalli Intensity Scale 

Earthquake Magnitude Typical Maximum Modified Mercalli Intensity 
1.0 - 3.0 I 
3.0 - 3.9 II - III 
4.0 - 4.9 IV - V 
5.0 - 5.9 VI - VII 
6.0 - 6.9 VII - IX 
7.0 and higher VIII or higher 

 
First on the list of historical earthquakes that have affected Illinois and first on the list on 
continuing earthquake threats at present and into the future is seismic activity on the New 
Madrid Seismic Zone of south-eastern Missouri. On December 16, 1811 and January 23 and 
February 7 of 1812, three earthquakes struck the central U.S. with magnitudes estimated to be 
7.5-8.0. These earthquakes caused violent ground cracking and volcano-like eruptions of 
sediment (sand blows) over an area of >10,500 km2, and uplift of a 50 km by 23 km zone (the 
Lake County uplift). The shaking rang church bells in Boston, collapsed scaffolding on the 
Capitol in Washington, D.C., and was felt over a total area of over 10 million km2 (the largest 
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felt area of any historical earthquake). Of all the historical earthquakes that have struck the U.S., 
an 1811-style event would do the most damage if it recurred today.  
 
The New Madrid earthquakes are especially noteworthy because the seismic zone is in the center 
of the North American Plate. Such intraplate earthquakes are felt, and do damage, over much 
broader areas than comparable earthquakes at plate boundaries. The precise driving force 
responsible for activity on the New Madrid seismic zone is not known, but most scientists infer 
that it is compression transmitted across the North American Plate. That compression is focused 
on New Madrid because it is the site of a Paleozoic structure—the Reelfoot Rift—which is a 
zone of weakness in the crust.  
 
The US Geological Survey (USGS) and the Center for Earthquake Research and Information 
(CERI) at the University of Memphis estimate the probability of a repeat of the 1811–1812 type 
earthquakes (magnitude 7.5–8.0) is 7%–10% over the next 50 years (USGS Fact Sheet 2006-
3125.) Frequent large earthquakes on the New Madrid seismic zone are geologically puzzling 
because the region shows relatively little deformation. Three explanations have been proposed: 
1) recent seismological and geodetic activity is still a short-term response to the 1811–12 
earthquakes; 2) activity is irregular or cyclic; or 3) activity began only in the recent geologic 
past. There is some dispute over how often earthquakes like the 1811–12 sequence occur. Many 
researchers estimate a recurrence interval of between 550 and 1100 years; other researchers 
suggest that either the magnitude of the 1811–12 earthquakes have been over-stated, or else the 
actual frequency of these events is less. It is fair to say, however, that even if the 1811–12 shocks 
were just magnitude ~7 events, they nonetheless caused widespread damage and would do the 
same if another such earthquake or earthquake sequence were to strike today.  

[Above: New Madrid earthquakes and seismic zone modified from N. Pinter, 1993, Exercises in 
Active Tectonic history adapted from Earthquake Information Bulletin, 4(3), May-June 1972. 
http://earthquake.usgs.gov/regional/states/illinois/history.php] 

The earliest reported earthquake in Illinois was in 1795. This event was felt at Kaskaskia, IL for 
a minute and a half and was also felt in Kentucky. At Kaskaskia, subterranean noises were heard. 
Due to the sparse frontier population, an accurate location is not possible, and the shock may 
have actually originated outside the state.  

An intensity VI-VII earthquake occurred on April 12, 1883, awakening several people in Cairo, 
IL. One old frame house was significantly damaged, resulting in slight injury to the inhabitants. 
There is only record of injury in the state due to earthquakes.  

On October 31 1895 a large M6.8 occurred at Charleston, Missouri, just south of Cairo. Strong 
shaking caused eruptions of sand and water at many places along a line roughly 30 km (20 mi) 
long. Damage occurred in six states, but most severely at Charleston, with cracked walls, 
windows shattered, broken plaster, and chimneys fallen. Shaking was felt in 23 states from 
Washington, D.C. to Kansas and from southernmost Canada to New Orleans, LA.  
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A Missouri earthquake on November 4, 1905, cracked walls in Cairo. Aftershocks were felt over 
an area of 100,000 square miles in nine states. In Illinois, it cracked the wall of the new 
education building in Cairo and a wall at Carbondale, IL.  

Among the largest earthquakes occurring in Illinois was the May 26, 1909 shock, which knocked 
over many chimneys at Aurora. It was felt over 500,000 square miles and strongly felt in Iowa 
and Wisconsin. Buildings swayed in Chicago where there was fear that the walls would collapse. 
Just under two months later, a second Intensity VII earthquake occurred on July 18, 1909, 
damaged chimneys in Petersburg, IL, Hannibal, MO, and Davenport, IA. Over twenty windows 
were broken, bricks loosened and plaster cracked in the Petersburg area. This event was felt over 
40,000 square miles.  

On November 7, 1958, a shock along the Indiana border resulted in damage at Bartelso, Dale 
and Maunie, IL. Plaster cracked and fell, and a basement wall and floor were cracked.  

On August 14, 1965, a sharp but local shock occurred at Tamms, IL, a town of about 600 
people. The magnitude 5 quake damaged chimneys, cracked walls, knocked groceries from the 
shelves, and muddied the water supply. Thunderous earth noises were heard. This earthquake 
was only felt within a 10 mile radius of Tamms, in communities such as Elco, Unity, Olive 
Branch, and Olmstead, IL. Six aftershocks were felt.  

An earthquake of Intensity VII occurred on November 9, 1968. This magnitude 5.3 shock was 
felt over an area of 580,000 square miles in 23 states. There were reports of people in tall 
buildings in Ontario and Boston feeling the shock. Damage consisted of bricks being knocked 
from chimneys, broken windows, toppled television antennae, and cracked plaster. There were 
scattered reports of cracked foundations, fallen parapets, and overturned tombstones. Chimney 
damage was limited to buildings 30 to 50 years old. Many people were frightened. Church bells 
rang at Broughton and several other towns. Loud rumbling earthquake noise was reported in 
many communities.  

Dozens of other shocks originating in Missouri, Arkansas, Kansas, Nebraska, Tennessee, 
Indiana, Ohio, Michigan, Kentucky, and Canada have been felt in Illinois without causing 
damage. There have been three earthquakes slightly greater than magnitude 5.0 and Intensity 
level VII which occurred in 1968, 1987 and 2008 and that were widely felt throughout southern 
Illinois and the midcontinent.  

Above text adapted from http://earthquake.usgs.gov/regional/states/illinois/history.php and from 
Seismicity of the United States, 1568-1989 (Revised), C.W. Stover and J.L. Coffman, U.S. Geological 
Survey Professional Paper 1527, United States Government Printing Office, Washington: 1993. 
 
Geographic Location for Earthquake Hazard  
 
Crawford County occupies a region susceptible to earthquakes. Regionally, the two most 
significant zones of seismic activity are the New Madrid Seismic Zone and the Wabash Valley 
Fault System. Between 1988 and 2006 the epicenters of five instrumentally measured 
earthquakes ranging in magnitude from 2.4 to 3.8M occurred within Crawford County.  These 
earthquakes are believed to be associated with the Wabash Valley Faults System.  



Crawford County Multi-Hazard Mitigation Plan  Tuesday, February 01, 2011 
 

Crawford County Multi-Hazard Mitigation Plan  Page 49 of 100 

 
Figure 4-12 depicts the following information: A) Location of notable earthquakes in the Illinois 
region with inset of Crawford County, Illinois. B) Generalized geologic bedrock map with 
earthquake epicenters, geologic structures, and inset of Crawford County, IL. C) Geologic and 
earthquake epicenter map of Crawford County, IL. 
 

Figures 4-12a, 4-12b, and 4-12c: Illinois Earthquakes 
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Hazard Extent for Earthquake Hazard 
 
The extent of the earthquake is countywide.  
 
Calculated Risk Priority Index for Earthquake Hazard 
 
Based on historical information as well as current USGS and SIU research and studies, future 
earthquakes in Crawford County are unlikely. According to the RPI, earthquake is ranked as the 
number seven hazard. 
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

1 x 4 = 4 

 
Vulnerability Analysis for Earthquake Hazard 

 
This hazard could impact the entire jurisdiction equally; therefore, the entire county’s population 
and all buildings are vulnerable to an earthquake and can expect the same impacts within the 
affected area. To accommodate this risk this plan will consider all buildings located within the 
county as vulnerable. The existing buildings and infrastructure in Crawford County are discussed 
in types and numbers in Table 4-7. In addition, a discussion of the potential impacts for buildings 
and infrastructure during an earthquake are also included. 

 
Critical Facilities 

 
All critical facilities are vulnerable to earthquakes. A critical facility would encounter many of 
the same impacts as any other building within the county. These impacts include structural 
failure and loss of facility functionality (e.g. damaged police station will no longer be able to 
serve the community). A complete list of all of the critical facilities, including replacement costs, 
is included in Appendix F. A map of the critical facilities is included in Appendix G.  

 
Building Inventory 

 
Table 4-7 shows building exposure in terms of types and numbers of buildings for the entire 
county. The buildings within the county can all expect the same impacts, similar to those 
discussed for critical facilities. These impacts include structural failure and loss of building 
function which could result in indirect impacts (e.g. damaged homes will no longer be habitable, 
causing residence to seek shelter). 

 
Infrastructure 

 
During an earthquake, the types of infrastructure that could be impacted include roadways, utility 
lines/pipes, railroads, and bridges. Since a full inventory of infrastructure is not available for this 
plan, it is important to emphasize that any number of these items could become damaged in the 
event of an earthquake. The impacts to these items include broken, failed, or impassable 
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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. Typical scenarios are described to gauge the anticipated impacts of earthquakes in 
the county in terms of number and types of buildings and infrastructure. 
 
The SIU-Polis team reviewed existing geological information and recommendations for 
earthquake scenarios. Three earthquake scenarios—two based on USGS modeled scenarios and 
one based on deterministic scenarios were developed to provide a reasonable basis for 
earthquake planning in Crawford County. The two USGS analyses were a M7.7 event on the 
New Madrid fault zone and M7.1 earthquake on the Wabash Valley Seismic Zone Shake maps 
provided by FEMA were used in HAZUS-MH to estimate losses for Crawford County based on 
these events. The final scenario was a Moment Magnitude of 5.5 with the epicenter located in 
Crawford County. Note that a deterministic scenario, in this context, refers to hazard or risk 
models based on specific scenarios without explicit consideration of the probability of their 
occurrences. This scenario was selected based upon a rupture on the Cottage Grove Fault 
System, a local fault that presents a realistic earthquake scenario for planning purposes. 
 
Modeling a deterministic scenario requires user input for a variety of parameters. One of the 
most critical sources of information that is required for accurate assessment of earthquake risk is 
soils data. Currently, a detailed NEHRP (National Earthquake Hazards Reduction Program) soil 
classification map does not exist for Illinois.  The HAZUS-MH analysis for Crawford County 
used a generalized soils map provided by FEMA.  NEHRP soil classifications portray the degree 
of shear-wave amplification that can occur during ground shaking.  
 
FEMA provided a Crawford County with a generalized liquefaction map for Illinois. Low-lying 
areas in floodplains with a water table within five feet of the surface are particularly susceptible 
to liquefaction. These areas contain Class F soil types. For this analysis, a depth to water table of 
five meters was used.  
 
An earthquake depth of 10.0 kilometers was selected based on input from Geophysicist Harvey 
Henson (SIU). HAZUS-MH also requires the user to define an attenuation function unless 
ground motion maps are supplied. Because Crawford County has experienced smaller 
earthquakes, the decision was made to use the Toro et al. (1997) attenuation function.  
 
The building losses are subdivided into two categories: direct building losses and business 
interruption losses. The direct building losses are the estimated costs to repair or replace the 
damage caused to the building and its contents. The business interruption losses are the losses 
associated with inability to operate a business because of the damage sustained during the 
earthquake. Business interruption losses also include the temporary living expenses for those 
people displaced from their homes because of the earthquake 
 
Results for 7.7 Magnitude Earthquake New Madrid Scenario 
 
The results of the 7.7 New Madrid earthquake are depicted in Tables 4-23, 4-24, and Figure 4-
13. HAZUS-MH estimates that approximately five buildings will be at least moderately 
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damaged. This is 0% of the total number of buildings in the region. It is estimated that no 
buildings will be damaged beyond repair. 
 
The total building-related losses totaled $0.43 million; 0% of the estimated losses were related to 
the business interruption of the region. By far, the largest loss was sustained by the residential 
occupancies, which comprised more than 49% of the total loss. 
 
The Assessor records often do not distinguish parcels by occupancy class if the parcels are not 
taxable; therefore, the total number of buildings and the building replacement costs for 
government, religious/non-profit, and education may be underestimated. 
 

Table 4-23: New Madrid Scenario-Damages Counts by Building Occupancy 
 

 
 

Table 4-24: New Madrid Scenario-Building Economic losses in Millions of Dollars 
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Figure 4-13: New Madrid Scenario-Building Economic Losses in Thousands of Dollars 

 

New Madrid Scenario-Essential Facility Losses 
 
Before the earthquake, the region had 309 care beds available for use. On the day of the 
earthquake, the model estimates that only 282 care beds (91%) are available for use by patients 
already in medical care facilities and those injured by the earthquake. After one week, 99% of 
the beds will be back in service. By day 30, 100% will be operational. 
 
Table 4-25 depicts the 7.7 New Madrid scenario essential facility losses for Crawford County. 
The HAZUS-MH classification for hospitals includes all care facilities. 
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Table 4-25: New Madrid Scenario-Essential Facility Losses 
 

 
 
Results for 7.1 Magnitude Earthquake Wabash Valley Scenario 
 
The results of the 7.1 Wabash Valley earthquake are depicted in Tables 4-26, 4-27, and Figure 4-
14. HAZUS-MH estimates that approximately 3,515 buildings will be at least moderately 
damaged. This is more than 42% of the total number of buildings in the region. It is estimated 
that 290 buildings will be damaged beyond repair. 
 
The total building related losses totaled $357.37 million; 7% of the estimated losses were related 
to the business interruption of the region. By far, the largest loss was sustained by the residential 
occupancies, which made up more than 61% of the total loss. 
 
The Assessor records often do not distinguish parcels by occupancy class if the parcels are not 
taxable; therefore, the total number of buildings and the building replacement costs for 
government, religious/non-profit, and education may be underestimated. 
 

Table 4-26: Wabash Valley Scenario-Damage Counts by Building Occupancy 
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Table 4-27: Wabash Valley Scenario-Building Economic losses in Millions of Dollars 
 

 
 

Figure 4-14: Wabash Valley Scenario-Building Economic Losses in Thousands of Dollars 
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Wabash Valley Scenario-Essential Facility Losses 
 

Before the earthquake, the region had 309 care beds available for use. On the day of the 
earthquake, the model estimates that only one care bed (1%) will be available for use by patients 
already in medical care facilities and those injured by the earthquake. After one week, 20% of 
the beds will be back in service. By day 30, 46% will be operational. 
 
Table 4-28 depicts the 7.1 Wabash Valley event essential facility losses for Crawford County. 
The HAZUS-MH classification for hospitals includes all care facilities. 

 
Table 4-28: Wabash Valley Scenario-Essential Facility Losses 

 

Results for 5.5 Magnitude Earthquake in Crawford County 
 
The results of the initial analysis, the 5.5 magnitude earthquake with an epicenter in the center of 
Crawford County, are depicted in Tables 4-29 and 4-30 and Figure 4-15. HAZUS-MH estimates 
that approximately 1,973 buildings will be at least moderately damaged. This is more than 23% 
of the total number of buildings in the region. It is estimated that 323 buildings will be damaged 
beyond repair. 
 
The total building-related losses totaled $178.98 million; 12% of the estimated losses were 
related to the business interruption of the region. By far, the largest loss was sustained by the 
residential occupancies, which comprised more than 62% of the total loss. 
 
The Assessor records often do not distinguish parcels by occupancy class if the parcels are not 
taxable; therefore, the total number of buildings and the building replacement costs for 
government, religious/non-profit, and education may be underestimated. 
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Table 4-29: Crawford County 5.5M Scenario-Damage Counts by Building Occupancy 

 
 

Table 4-30: Crawford County 5.5M Scenario-Building Economic Losses  
in Millions of Dollars 
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Figure 4-15: Crawford County 5.5M Scenario-Building Economic Losses in Thousands of Dollars 

 

Crawford County 5.5M Scenario-Essential Facility  
 

Before the earthquake, the region had 309 care beds available for use. On the day of the 
earthquake, the model estimates that only four care beds (2%) are available for use by patients 
already in medical care facilities and those injured by the earthquake. After one week, 34% of 
the beds will be back in service. By day 30, 63% will be operational. 
 
Table 4-31 depicts the 5.5 magnitude essential facility losses for Crawford County. The HAZUS-
MH classification for hospitals includes all care facilities. 
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Table 4-31: Crawford County 5.5M Scenario-Essential Facility Losses 

 

Vulnerability to Future Assets/Infrastructure for Earthquake Hazard 
 
New construction, especially critical facilities, will accommodate earthquake mitigation design 
standards. 
 
Analysis of Community Development Trends 
 
Community development will occur outside of the low-lying areas in flood plains with a water 
table within five feet of grade which are susceptible to liquefaction. Crawford County is not a 
rapidly growing county.  The only development that might affect the future of possible hazards 
would be anymore development within the City of Robinson.  The City has an industrial park 
that could see potential growth. 
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4.4.4 Thunderstorm Hazard 
 

Hazard Definition for Thunderstorm Hazard 
 
Severe thunderstorms are defined as thunderstorms with one or more of the following 
characteristics: strong winds, large damaging hail, and frequent lightning. Severe thunderstorms 
most frequently occur in Illinois in the spring and summer months and in the late afternoon or 
evening, but can occur any month of the year at any time of day. A severe thunderstorm’s 
impacts can be localized or can be widespread in nature. A thunderstorm is classified as severe 
when it meets one of more of the following criteria: 

 
• Hail of diameter 0.75 inches or higher 
• Frequent and dangerous lightning 
• Wind speeds equal to or greater than 58 mph  

 
Hail 
  
Hail can be a product of a strong thunderstorm. Hail usually falls near the center of a storm; 
however strong winds occurring at high altitudes in the thunderstorm can blow the hailstones 
away from the storm center, resulting in a broader distribution. Hailstones range from pea-sized 
to baseball-sized, but hailstones larger than softballs have been reported on rare occasions. 
  
Lightning 
 
Lightning is a discharge of electricity from a thunderstorm. Lightning is often perceived as a 
minor hazard, but in reality lightning causes damage to many structures and kills or severely 
injures numerous people in the United States each year. 
 
Severe Winds (Straight-Line Winds)  
 
Straight-line winds from thunderstorms are a fairly common occurrence across Illinois. Straight-
line winds can cause damage to homes, businesses, power lines, and agricultural areas and may 
require temporary sheltering of individuals who are without power for extended periods of time.  
 
Previous Occurrences for Thunderstorm Hazard 
 
The National Climatic Data Center (NCDC) database reported 37 hailstorms in Crawford County 
since 1977; however, these hailstorms have been attributed with only $1,000 in property damage. 
Hailstorms occur nearly every year in the late spring and early summer months.  

The most recent significant occurrence was in July of 1990 when 2.75-inch hail fell in the region. 
The Crawford County hailstorms are identified in Table 4-32. Additional details for NCDC 
events are included in Appendix D.  
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Table 4-32: Crawford County Hailstorms* 

Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage Crop Damage 

Crawford 3/21/1991 Hail 0.75 in. 0 0 0 0 
Eaton  6/12/1994 Hail 0.75 in. 0 0 0K 0 

Trimble  6/12/1994 Hail 0.75 in. 0 0 0K 0 
 Robinson  7/15/1995 Hail 0.75 in. 0 0 1K 0 
Robinson  5/8/1996 Hail 0.75 in. 0 0 0 0 
Robinson  5/12/2000 Hail 0.75 in. 0 0 0 0 
Oblong  8/18/2001 Hail 0.75 in. 0 0 0 0 

Robinson  8/18/2001 Hail 0.75 in. 0 0 0 0 
Hardinville  4/24/2002 Hail 0.75 in. 0 0 0 0 
Palestine  5/25/2002 Hail 0.75 in. 0 0 0 0 
Oblong  5/9/2003 Hail 0.75 in. 0 0 0 0 

 Annapolis  8/3/2003 Hail 0.75 in. 0 0 0 0 
Annapolis  5/27/2004 Hail 0.75 in. 0 0 0 0 
 Robinson  5/27/2004 Hail 0.75 in. 0 0 0 0 
 Robinson  7/13/2004 Hail 0.75 in. 0 0 0 0 

 Bellair  5/13/2005 Hail 0.75 in. 0 0 0 0 
Annapolis  5/13/2005 Hail 0.75 in. 0 0 0 0 
Robinson  9/27/2006 Hail 0.75 in. 0 0 0 0 
Palestine  9/27/2006 Hail 0.75 in. 0 0 0 0 
 Oblong  5/5/1999 Hail 0.88 in. 0 0 0 0 
 Oblong  4/16/2006 Hail 0.88 in. 0 0 0 0 
 Oblong  4/16/2006 Hail 0.88 in. 0 0 0 0 

 Palestine  4/16/2006 Hail 0.88 in. 0 0 0 0 
Hutsonville  5/31/1998 Hail 1.00 in. 0 0 0 0 

Oblong  4/8/1999 Hail 1.00 in. 0 0 0 0 
 Oblong  6/1/1999 Hail 1.00 in. 0 0 0 0 

Annapolis  4/16/2006 Hail 1.00 in. 0 0 0 0 
 Oblong  4/16/2006 Hail 1.25 in. 0 0 0 0 

Crawford 8/21/1977 Hail 1.75 in. 0 0 0 0 
Robinson  7/2/1996 Hail 1.75 in. 0 0 0 0 
 Robinson  5/9/2003 Hail 1.75 in. 0 0 0 0 
 Annapolis  5/14/2003 Hail 1.75 in. 0 0 0 0 
 Robinson  4/18/2006 Hail 1.75 in. 0 0 0 0 
Crawford 6/24/1985 Hail 2.00 in. 0 0 0 0 
Oblong  6/26/2006 Hail 2.00 in. 0 0 0 0 

Crawford 5/25/1989 Hail 2.75 in. 0 0 0 0 
Crawford 7/20/1990 Hail 2.75 in. 0 0 0 0 

Source: NCDC 
 
*Crawford County’s data of historical events may more extensive and more recent than the 
recorded NCDC events. The county data may include more events and greater economic losses 
from property or crop damages. 
 
The National Climatic Data Center (NCDC) database reported no occurrences of significant 
lightning strikes in Crawford County since 1950. Additional details for NCDC events are 
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included in Appendix D. Lightning occurs in Crawford County every year, but no instances were 
recorded by the NCDC.  

The National Climatic Data Center (NCDC) database identified 82 wind storms reported since 
1950. Thunderstorm winds have been attributed with one death, four injuries, and nearly $1 
million in property damage. On multiple occasions in the past 50 years trees have been uprooted 
by severe winds in Crawford County.  

For example, on March 9, 2002, high, gradient winds of 40 to 50 mph developed in central and 
southeast Illinois early in the morning. A measured gust of 87 mph was reported by an observer 
in Arcola, in Douglas County. Other measured gusts included 65 mph in Galesburg (Knox 
County), 62 mph in Tremont (Tazewell County), 61 mph in Oblong (Crawford County) and 58 
mph at the NWS office in Lincoln (Logan County). The high winds were responsible for blowing 
a pickup truck off of I-39 in eastern Marshall County, resulting in two injuries. There were 
numerous reports of downed power poles, power lines, and trees. There were also several reports 
of minor damage to roofs and storage sheds. Many of the displaced trees landed on homes and 
automobiles. In addition, several of these extreme wind events resulted in damage to multiple 
buildings unable to withstand the force produced by the wind speeds.  

 As shown in Table 4-33, wind storms have historically occurred year-round with the greatest 
frequency and damage in April through August. The following table includes available top wind 
speeds for Crawford County. 

Table 4-33: Crawford County Wind Storms* 

Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 

Crawford 6/2/1961 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 3/9/1974 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 3/24/1975 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/11/1975 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 7/7/1978 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 7/7/1978 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 4/11/1979 Tstorm Winds 56 kts. 0 0 0 0 

Crawford 8/2/1980 Tstorm Winds 52 kts. 0 0 0 0 

Crawford 4/2/1982 Tstorm Winds 78 kts. 0 0 0 0 

Crawford 6/15/1982 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 7/1/1982 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 7/19/1982 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 12/3/1982 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/1/1983 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/1/1983 Tstorm Winds 52 kts. 0 0 0 0 
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Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 

Crawford 3/15/1984 Tstorm Winds 0 kts. 0 1 0 0 

Crawford 3/15/1984 Tstorm Winds 52 kts. 0 0 0 0 

Crawford 4/26/1989 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 8/5/1989 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/9/1990 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/12/1990 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/16/1990 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/16/1990 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 6/17/1990 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 3/21/1991 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 5/16/1991 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 7/2/1992 Tstorm Winds 0 kts. 0 0 0 0 

Flat Rock 
And Heathsv 4/15/1994 Tstorm Winds N/A 0 0 5K 0 

Robinson  4/15/1994 Tstorm Winds N/A 0 0 5K 0 

Oblong  4/26/1994 Tstorm Winds N/A 0 0 1K 0 

Crawford 5/18/1995 Tstorm Winds N/A 0 0 10K 0 

Crawford 7/23/1995 Tstorm Winds N/A 0 0 15K 0 

Crawford 3/25/1996 High Wind 0 kts. 1 0 0 0 

Crawford 4/28/1996 High Wind 53 kts. 0 0 0 0 

 Robinson  10/17/1996 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 4/30/1997 High Wind 61 kts. 0 1 38K 0 

Oblong  6/25/1997 Tstorm Winds 0 kts. 0 0 0 0 

 Robinson  7/14/1997 Tstorm Winds 50 kts. 0 0 0 0 

 Robinson  4/15/1998 Tstorm Winds 0 kts. 0 0 0 0 

 Oblong  5/19/1998 Tstorm Winds 0 kts. 0 0 0 0 

Hutsonville  5/31/1998 Tstorm Winds 0 kts. 0 0 0 0 

 Robinson  6/11/1998 Tstorm Winds 0 kts. 0 0 15K 0 

Crawford 6/29/1998 Tstorm Winds 0 kts. 0 0 0 0 

Robinson  7/22/1998 Tstorm Winds 0 kts. 0 0 0 0 

 Robinson  11/10/1998 Tstorm Winds 0 kts. 0 0 0 0 

Oblong  5/5/1999 Tstorm Winds 0 kts. 0 0 0 0 

 Hardinville  5/17/1999 Tstorm Winds 0 kts. 0 0 0 0 

Crawford 6/1/1999 Tstorm Winds 52 kts. 0 0 0 0 
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Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 

Oblong  7/9/1999 Tstorm Winds 0 kts. 0 0 0 0 

Robinson  8/2/2000 Tstorm Winds 0 kts. 0 0 0 0 

Robinson  8/6/2000 Tstorm Winds 0 kts. 0 0 0 0 

Robinson  8/26/2000 Tstorm Winds 0 kts. 0 0 0 0 

 Robinson  9/20/2000 Tstorm Winds 0 kts. 0 0 0 0 

 Oblong  4/9/2001 Tstorm Winds 75 kts. 0 0 0 0 

 Eaton  6/5/2001 Tstorm Winds 50 kts. 0 0 0 0 

Crawford 7/8/2001 Tstorm Winds 50 kts. 0 0 0 0 

Duncanville  8/18/2001 Tstorm Winds 50 kts. 0 0 0 0 

Crawford 10/24/2001 Tstorm Winds 50 kts. 0 0 0 0 

Crawford 11/29/2001 High Wind 56 kts. 0 0 0 0 

Crawford 3/9/2002 High Wind 76 kts. 0 2 0 0 

 Oblong  4/24/2002 Tstorm Winds 50 kts. 0 0 0 0 

Eaton  5/1/2002 Tstorm Winds 65 kts. 0 0 0 0 

 Robinson  5/12/2002 Tstorm Winds 50 kts. 0 0 0 0 

Robinson  7/9/2002 Tstorm Winds 50 kts. 0 0 0 0 

 Oblong  7/22/2002 Tstorm Winds 50 kts. 0 0 0 0 

Heathsville  5/5/2003 Tstorm Winds 50 kts. 0 0 0 0 

Robinson  5/9/2003 Tstorm Winds 55 kts. 0 0 0 0 

Robinson  5/10/2003 Tstorm Winds 55 kts. 0 0 0 0 

Crawford 9/26/2003 Tstorm Winds 55 kts. 0 0 0 0 

Crawford 5/27/2004 Tstorm Winds 50 kts. 0 0 0 0 

Crawford 5/30/2004 Tstorm Winds 55 kts. 0 0 0 0 

 Robinson  5/31/2004 Tstorm Winds 52 kts. 0 0 0 0 

Robinson  7/13/2004 Tstorm Winds 52 kts. 0 0 0 0 

Robinson  7/22/2004 Tstorm Winds 50 kts. 0 0 0 0 

 Oblong  4/2/2006 Tstorm Winds 56 kts. 0 0 120K 0 

Robinson  4/16/2006 Tstorm Winds 65 kts. 0 0 775K 0 

Robinson  5/24/2006 Tstorm Winds 50 kts. 0 0 0 0 

 Oblong  8/10/2006 Tstorm Winds 50 kts. 0 0 0 0 

Annapolis  8/24/2007 Tstorm Wind N/A 0 0 0K 0K 

Robinson  10/18/2007 Tstorm Wind N/A 0 0 10K 0K 

Hutsonville  1/29/2008 Tstorm Wind N/A 0 0 12K 0K 

Oblong  2/5/2008 Tstorm Wind N/A 0 0 20K 0K 

Source: NCDC 
 
*Crawford County’s data of historical events may more extensive and more recent than the 
recorded NCDC events. The county data may include more events and greater economic losses 
from property or crop damages. 
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Geographic Location for Thunderstorm Hazard  
 
The entire county has the same risk for occurrence of thunderstorms. They can occur at any 
location within the county.  
 
Hazard Extent for Thunderstorm Hazard 
 
The extent of the historical thunderstorms listed previously varies both in terms of the extent of 
the storm, the wind speed, and the size of hailstones. Thunderstorms can occur at any location 
within the county.  
 
Calculated Risk Priority Index for Thunderstorm Hazard 
 
Based on historical information, the probability of future high wind damage is highly likely. 
High winds with widely varying magnitudes are expected to happen. According to the RPI, 
thunderstorms and high wind damage ranked as the number three hazard.  
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

4 x 2 = 8 

 
Vulnerability Analysis for Thunderstorm Hazard 
 
Severe thunderstorms are an evenly distributed threat across the entire jurisdiction; therefore, the 
entire county’s population and all buildings are susceptible to severe thunderstorms and can 
expect the same impacts. This plan will therefore consider all buildings located within the county 
as vulnerable. The existing buildings and infrastructure in Crawford County are discussed in 
types and numbers in Table 4-7. 

 
Critical Facilities 

 
All critical facilities are vulnerable to severe thunderstorms. A critical facility will encounter 
many of the same impacts as any other building within the jurisdiction. These impacts include 
structural failure, debris (trees or limbs) causing damage, roofs blown off or windows broken by 
hail or high winds, fires caused by lightning, and loss of function of the facility (e.g. a damaged 
police station will no longer be able to serve the community). Table 4-6 lists the types and 
numbers of all essential facilities in the area. Critical facility information, including replacement 
costs, is included in Appendix F. A map of the critical facilities is included in Appendix G. 

 
Building Inventory 

 
A table of the building exposure in terms of types and numbers of buildings for the entire county 
is provided in Table 4-7. The buildings within the county can all expect the same impacts, 
similar to those discussed for critical facilities. These impacts include structural failure, debris 
(trees or limbs) causing damage, roofs blown off or windows broken by hail or high winds, fires 



Crawford County Multi-Hazard Mitigation Plan  Tuesday, February 01, 2011 
 

Crawford County Multi-Hazard Mitigation Plan  Page 66 of 100 

caused by lightning, and loss of building functionality (e.g. a damaged home will no longer be 
habitable causing residence to seek shelter).  
 
Infrastructure 

 
During a severe thunderstorm, the types of infrastructure that could be impacted include 
roadways, utility lines/pipes, railroads, and bridges. Since the county’s entire infrastructure is 
equally vulnerable, it is important to emphasize that any number of these items could become 
damaged during a severe thunderstorm. 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); or 
railway failure from broken or impassable railways. Bridges could fail or become impassable 
causing risk to traffic. 

 
Vulnerability to Future Assets/Infrastructure for Thunderstorm Hazard 
 
All future development within the county and all communities will remain vulnerable to these 
events. 
 
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 warning of 
approaching storms are also vital to preventing the loss of property and ensuring the safety of 
Crawford County residents. With the exception of Hutsonville, all communities in Crawford 
County have warning sirens. 
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4.4.5 Drought Hazard 
 
Hazard Definition for Drought Hazard 
 
Drought is a normal climatic phenomenon that occurs across the State of Illinois and within 
Crawford County. The meteorological condition which creates a drought is below-normal 
rainfall. However excessive heat can lead to increased evaporation, which will enhance drought 
conditions. Droughts can occur in any month. Drought differs from normal arid conditions found 
in low-rainfall areas. Drought refers to abnormally low amounts of precipitation over an 
extended period of time (usually a growing season or more). The severity of a drought depends 
on its location, duration, and geographical extent, as well as on the water supply, and usage 
demands made by human activities, and vegetation or agricultural operations.  

Drought brings several different problems that must be addressed. The quality and quantity of 
crops, livestock, and other agricultural activities will be affected during prolonged drought. 
Drought can adversely impact forested areas including the potential for destructive forest and 
woodland fires that could threaten residential, commercial, and recreational structures. 

Previous Occurrences of Drought Hazard 
 
The National Climatic Data Center (NCDC) database reported eight drought/ heat wave events in 
Crawford County since 1950. The heat wave events have been attributed with 10 deaths in 
Crawford and adjacent counties. 
 
For example, on September 1, 2007, an extended period of heat and humidity occurred across 
central and southeast Illinois from July 30th to August 2nd. Afternoon high temperatures ranged 
from 94°F to 100°F, with heat indices ranging from 105°F to 110°F. Overnight lows only fell 
into the mid-70s. A 39-year-old male from Mapleton (Peoria County) suffered a heart attack and 
died in his mobile home. The death was attributed to the heat; however, the home was not air 
conditioned and he was taking a medication that prevented him from sweating. 
 
NCDC records of droughts/heat waves are identified in Table 4-34. Additional details for NCDC 
events are included in Appendix D.  

Table 4-34: Crawford County Drought/Heat Wave Events* 

Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage Crop Damage 

Crawford 7/26/1997 Excessive 
Heat N/A 2 0 0 0 

Crawford 6/26/1998 Excessive 
Heat N/A 1 0 0 0 

Crawford 7/20/1999 Excessive 
Heat N/A 4 0 0 0 

Crawford 7/28/1999 Excessive 
Heat N/A 1 0 0 0 

Crawford 7/22/2005 Excessive 
Heat N/A 1 0 0 0 

Crawford 7/30/2006 Heat N/A 1 0 0 0 
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Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage Crop Damage 

Crawford 8/1/2006 Heat N/A 0 0 0 0 

Crawford 9/1/2007 Drought N/A 0 0 0K 0K 

Source: NCDC 
 
*Crawford County’s data of historical events may more extensive and more recent than the 
recorded NCDC events. The county data may include more events and greater economic losses 
from property or crop damages. 
 
Geographic Location for Drought Hazard 
 
Droughts are regional in nature. Most of the NCDC data is calculated regionally or in some cases 
statewide.  
 
Hazard Extent for Drought Hazard 
 
The extent of droughts varies in terms of geographical extent, temperature, duration, and the 
range of precipitation. 
 
Calculated Risk Priority Index for Drought Hazard 
 
Based on historical information, future droughts in Crawford County are likely. Droughts of 
varying magnitudes are expected. According to the RPI, droughts ranked as the number eight 
greatest hazard posed to Crawford County.  
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

3 x 1 = 3 

 
Vulnerability Analysis for Drought Hazard 
 
Drought impacts are an evenly distributed threat across the entire jurisdiction; therefore, the 
entire county is vulnerable to drought and can expect the same impacts within the affected area. 
The entire population and buildings have been identified as at risk. The building exposure for 
Crawford County, as determined from the updated inventory in HAZUS-MH is included in Table 
4-7.  
 
Critical Facilities 

 
All critical facilities are vulnerable to drought. A critical facility will encounter many of the same 
impacts as any other building within the jurisdiction, which should involve little damage. These 
impacts include water shortages, fires as a result of drought conditions, and residents in need of 
medical care from the heat and dry weather. Table 4-6 lists the types and numbers of all of the 
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essential facilities in the area. Critical facility information, including replacement costs, is 
included in Appendix F. A map of the critical facilities is included in Appendix G. 
 
Building Inventory 

 
A table of the building exposure in terms of types and numbers of buildings for the entire county 
is listed in Table 4-7. The buildings within the county can all expect the same impacts similar to 
those discussed for critical facilities. These impacts include water shortages, fires as a result of 
drought conditions, and residents in need of medical care from the heat and dry weather. 
 
Infrastructure 
 
During a drought, the types of infrastructure that could be impacted include roadways, utility 
lines/pipes, railroads, and bridges. The risk to these structures is primarily associated with fire 
that could result from the hot, dry conditions. Should such a fire event occur, any number of 
these items could become damaged. The impacts to these items may include broken, failed or 
impassable roadways; broken or failed utility lines (e.g. loss of power or gas to community); or 
railway failure from broken or impassable railways. Bridges could fail or become impassable. 
 
Vulnerability to Future Assets/Infrastructure for Drought Hazard 
 
Future development will remain vulnerable to these events. Some urban and rural areas are more 
susceptible than others. Excessive demands of the populated area place a limit on water 
resources. In rural areas, crops and livestock may suffer from extended periods of heat and 
drought, and dry conditions can lead to the ignition of wildfires that could threaten residential, 
commercial, and recreational areas.  
 
Analysis of Community Development Trends 
 
Because the droughts are regional in nature future development will be impacted across the 
county. Crawford County is not a rapidly growing county.  The only development that might 
affect the future of possible hazards would be anymore development within the City of 
Robinson.  The City has an industrial park that could see potential growth.  
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4.4.6 Winter Storm Hazard 
 
Hazard Definition for Winter Storm Hazard 
 
Severe winter weather consists of various forms of precipitation and strong weather conditions. 
This may include one or more of the following conditions: freezing rain, sleet, heavy snow, 
blizzards, icy roadways, extreme low temperatures, and strong winds. These conditions can 
cause human health risks such as frostbite, hypothermia, and death. 
 
Ice (glazing) and Sleet Storms 
 
Ice or sleet, even in small quantities, can result in hazardous driving conditions and can cause 
property damage. Sleet involves frozen raindrops that bounce when they hit the ground or other 
objects. Sleet does not stick to trees and wires. Ice storms, on the other hand, involve liquid rain 
that falls through subfreezing air and/or onto sub-freezing surfaces, freezing on contact with 
those surfaces. The ice coats trees, buildings, overhead wires, and roadways, sometimes causing 
extensive damage.  
 
The most damaging winter storms in southern Illinois have been ice storms. Ice storms occur 
when moisture-laden gulf air converges with the northern jet stream causing strong winds and 
heavy precipitation. This precipitation takes the form of freezing rain coating power and 
communication lines and trees with heavy ice. The winds will then cause the overburdened limbs 
and cables to snap; leaving large sectors of the population without power, heat, or 
communication. In the past few decades, including the winter of 2007–08, numerous ice storm 
events have occurred in southern Illinois. 
 
Snow Storms 
 
Significant snow storms are characterized by the rapid accumulation of snow, often accompanied 
by high winds, cold temperatures, and low visibility. A blizzard is categorized as a snow storm 
with winds of 35 miles per hour or greater and/or visibility of less than ¼ mile for three or more 
hours. Blizzards are the most dramatic and perilous of all winter storm events. Most snow within 
a blizzard is in the form of fine, powdery particles, which are wind-blown in such great 
quantities that visibility is reduced to only a few feet. Blizzards have the potential to result in 
property damage. 

Illinois has repeatedly been struck by blizzards, although they are less common in the southern 
part of the state. Blizzard conditions can cause power outages, loss of communication, and make 
transportation impossible. The blowing of snow can reduce visibility to less than ¼ mile, 
resulting in disorientation that can make even travel by foot dangerous.  
 
Severe Cold 
 
Severe cold is characterized by the ambient air temperature that may drop to 0°F or below. These 
extreme temperatures can increase the likelihood of frostbite and hyperthermia. High winds 
during severe cold events can enhance the air temperature’s effects. Fast winds during cold 
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weather events can lower the Wind Chill Factor (how cold the air feels on your skin), which can 
lower the time it takes for frostbite and hypothermia to affect a person’s body. 
 
Previous Occurrences for Winter Storm Hazard 

 
The National Climatic Data Center (NCDC) database identified 20 winter storm and extreme 
cold events for Crawford County since 1950. These events have been attributed with six deaths, 
39 injuries, and $500,000 in property damage in Crawford and adjacent counties.  

 
For example, on January 26, 1997, a winter storm developed over the central Rockies and moved 
east into the Midwest. The storm brought between four and six inches of snow to a large part of 
central Illinois north of I-70. After the snow stopped, the winds picked up to between 20 and 30 
mph with higher gusts, causing near whiteout conditions. Also, temperatures fell below zero 
across the entire area, so with the strong winds and cold temperatures, wind chill readings dipped 
well below -40°F in many locations. Numerous accidents were reported, though only six minor 
injuries and one person with serious injury were reported. A 78-year-old man died of exposure 
after apparently trying to walk a short distance to his brother's house; his body was not 
discovered for more than 24 hours. 

 
The NCDC winter storms are listed in Table 4-35. Additional details for NCDC events are 
included in Appendix D. 

 
Table 4-35: Winter Storm Events* 

 
Location or 

County Date Type Magnitude Deaths Injuries Property 
Damage 

Crop 
Damage 

Southern Illinois  3/8/1994 Heavy 
Snow N/A 0 0 500K 0 

Crawford 1/2/1996 Winter 
Storm N/A 0 4 0 0 

Crawford 1/4/1996 Winter 
Storm N/A 0 0 0 0 

Crawford 1/18/1996 Winter 
Storm N/A 0 2 0 0 

Crawford 2/2/1996 Extreme 
Cold N/A 2 0 0 0 

Crawford 3/19/1996 Winter 
Storm N/A 1 0 0 0 

Crawford 1/8/1997 Heavy 
Snow N/A 0 6 0 0 

Crawford 1/15/1997 Winter 
Storm N/A 1 7 0 0 

Crawford 1/26/1997 Winter 
Storm N/A 0 9 0 0 

Crawford 11/13/1997 Winter 
Storm N/A 0 1 0 0 

Crawford 1/1/1999 Winter 
Storm N/A 0 0 1K 0 

Crawford 1/5/1999 Extreme 
Cold N/A 0 0 0 0 

Crawford 3/11/2000 Heavy 
Snow N/A 1 9 0 0 

Crawford 12/13/2000 Winter 
Storm N/A 1 1 0 0 

Crawford 12/24/2002 Heavy 
Snow N/A 0 0 0 0 
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Location or 
County Date Type Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 

Crawford 2/16/2003 Sleet 
Storm N/A 0 0 0 0 

Crawford 1/25/2004 Ice 
Storm N/A 0 0 0 0 

Crawford 12/22/2004 Winter 
Storm N/A 0 0 0 0 

Crawford 4/5/2007 Frost/fre
eze N/A 0 0 0K 0K 

Crawford 2/4/2008 Dense 
Fog N/A 0 0 0K 0K 

Source: NCDC 
 
*Crawford County’s data of historical events may more extensive and more recent than the 
recorded NCDC events. The county data may include more events and greater economic losses 
from property or crop damages. 
 
Geographic Location for Winter Storm Hazard 
 
Severe winter storms, as shown in the previous table, are regional in nature. Most of the NCDC 
data is calculated regionally or in some cases statewide.  
 
Hazard Extent for Winter Storm Hazard 
 
The extent of the historical winter storms listed previously varies in terms of storm extent, 
temperature, and ice or snowfall. Severe winter storms affect the entire jurisdiction equally. 
 
Calculated Risk Priority Index for Winter Storm Hazard 
 
Based on historical information, the probability of future winter storms is possible. Winter 
storms of varying magnitudes are expected to happen. According to the RPI, winter storms 
ranked as the number six hazard.  
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

2 x 3 = 6 

 
Vulnerability Analysis for Winter Storm Hazard 
 
Winter storm impacts are evenly distributed across the jurisdiction; therefore the entire county is 
vulnerable to winter storms and can expect the same impacts within the affected area. The 
building exposure for Crawford County, as determined from the updated HAZUS-MH building 
inventory, is included in Table 4-7.  
 
Critical Facilities 

 
All critical facilities are vulnerable to a winter storm. A critical facility will encounter many of 
the same impacts as any other buildings within the jurisdiction. These impacts include loss of gas 
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or electricity from broken or damaged utility lines, roads and railways damaged or impassable, 
broken water pipes, and roof collapse from heavy snow. Table 4-6 lists the types and numbers of 
the essential facilities in the area. Critical facility information, including replacement costs, is 
included in Appendix F. A map of the critical facilities is included in Appendix G. 

 
Building Inventory 

 
Table 4-7 lists the building exposure in terms of types and numbers of buildings for the entire 
county. The impacts to the building stock within the county are similar to the damages expected 
to the critical facilities, including loss of gas of electricity from broken or damaged utility lines, 
roads and railways damaged or impassable, broken water pipes, and roof collapse from heavy 
snow. 
 
Infrastructure 

 
During a winter storm, the types of infrastructure that could be impacted include roadways, 
utility lines/pipes, railroads and bridges. Since the county’s entire infrastructure is equally 
vulnerable, it is important to emphasize that any number of these items could become damaged 
during a winter storm. Potential impacts include broken gas and/or electricity lines, or damaged 
utility lines, damaged or impassable roads and railways, and broken water pipes. 
 
Vulnerability to Future Assets/Infrastructure for Winter Storm Hazard 
 
Any new development within the county will remain vulnerable to these events. 
 
Analysis of Community Development Trends 
 
Because the winter storm events are regional in nature, future development will be impacted 
across the county.  Crawford County is not a rapidly growing county.  The only development that 
might affect the future of possible hazards would be anymore development within the City of 
Robinson.  The City has an industrial park that could see potential growth. 
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4.4.7 Hazardous Materials Storage and Transport Hazard 
 
Hazard Definition for Hazardous Materials Storage and Transport Hazard 
 
Explosions result from the ignition of volatile materials such as petroleum products, natural gas 
and other flammable gases, hazardous materials/chemicals and dust, and explosive devices. An 
explosion can potentially cause death, injury, and property damage. In addition, a fire routinely 
follows an explosion, which may cause further damage and inhibit emergency response. 
Emergency response may require fire, safety/law enforcement, search and rescue, and hazardous 
materials units. 
 
Previous Occurrences for Hazardous Materials Storage and Transport Hazard 
 
Crawford County has not experienced a significant or large-scale hazardous material incident at 
a fixed site or transportation route that has resulted in multiple deaths or serious injuries.  
 
Geographic Location for Hazardous Materials Storage and Transport Hazard  
 
The hazardous material hazards are countywide and are primarily associated with the transport of 
materials via highway or rail.  
 
Hazard Extent for Hazardous Materials Storage and Transport Hazard 
 
The extent of the hazardous material hazard varies both in terms of the quantity of material being 
transported as well as the specific content of the container. 
 
Calculated Risk Priority Index for Hazardous Materials Storage and Transport 
Hazard 
 
The possibility of a hazardous materials accident is possible, based on input from the planning 
team. According to the RPI, Hazardous Materials Storage and Transport ranked as the number 
four greatest hazard facing Crawford County. 
 
RPI = Probability x Magnitude/Severity. 

 
Probability x Magnitude 

/Severity = RPI 

2 x 4 = 8 

 
Vulnerability Analysis for Hazardous Materials Storage and Transport Hazard 
 
Hazardous material impacts are evenly distributed across the jurisdiction; therefore the entire 
county is vulnerable to a release associated with hazardous materials storage or transport and can 
expect the same impacts within the affected area. The building exposure for Crawford County, as 
determined from the HAZUS-MH building inventory, is included in Table 4-7. This plan will 
therefore consider all buildings located within the county as vulnerable.  
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Critical Facilities 
 

All critical facilities and communities within the county are at risk. A critical facility will 
encounter many of the same impacts as other buildings within the jurisdiction. These impacts 
include structural failure due to fire or explosion and loss of function of the facility (e.g. a 
damaged police station will no longer be able to serve the community). Table 4-6 lists the types 
and numbers of all essential facilities in the area. Critical facility information, including 
replacement costs, is included in Appendix F. A map of the critical facilities is included in 
Appendix G. 
 
Building Inventory 

 
Table 4-7 lists the building exposure in terms of type and number of buildings for the entire 
county. The buildings within the county can all expect the same impacts, similar to those 
discussed for critical facilities. These impacts include structural failure due to fire or explosion or 
debris and loss of function of the building (e.g. a damaged home will no longer be habitable 
causing residence to seek shelter). 
 
Infrastructure 

 
During a hazardous materials release, the types of infrastructure that could be impacted 
include roadways, utility lines/pipes, railroads, and bridges. Since a full inventory of 
infrastructure is not available for this plan, it is important to emphasize that any number of these 
items could become damaged in the event of a hazardous material release. 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. 

 
In terms of number and types of buildings and infrastructure, typical scenarios are described in 
the following paragraphs to gauge the anticipated impacts of hazardous materials events.  
 
The U.S. EPA’s ALOHA (Areal Locations of Hazardous Atmospheres) model was utilized to 
assess the area of impact for an anhydrous ammonia release on 325th Avenue near Flat Rock. 
 
Anhydrous ammonia is a clear colorless gas with a strong odor. Contact with the unconfined 
liquid can cause frostbite. Though the gas is generally regarded as nonflammable, it can burn 
within certain vapor concentration limits with strong ignition. The fire hazard increases in the 
presence of oil or other combustible materials. Vapors from an anhydrous ammonia leak initially 
hug the ground, and prolonged exposure of containers to fire or heat may cause violent rupturing 
and rocketing. Long-term inhalation of low concentrations of the vapors or short-term inhalation 
of high concentrations has adverse health effects. Anhydrous ammonia is generally used as a 
fertilizer, a refrigerant, and in the manufacture of other chemicals.  
Source: CAMEO  
 
ALOHA is a computer program designed especially for use by people responding to chemical 
accidents, as well as for emergency planning and training. Anhydrous ammonia is a common 
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chemical used in industrial operations and can be found in either liquid or gas form. Rail and 
truck tankers commonly haul anhydrous ammonia to and from facilities.  
 
For this scenario, moderate atmospheric and climatic conditions with a slight breeze from the 
west were assumed. The target area was chosen due to its proximity to Flat Rock. The 
geographic area covered in this analysis is depicted in Figure 4-16. 

Figure 4-16: Location of Chemical Release 

 

Analysis 
 
The ALOHA atmospheric modeling parameters, depicted in Figure 4-17, were based on westerly 
wind speeds of five mph. The temperature was 68°F with 75% humidity and partly cloudy skies. 
 
The source of the chemical spill is a horizontal, cylindrical-shaped tank. The diameter of the tank 
was set to eight feet and the length set to 26.6 feet (10,000 gallons). At the time of its release, it 
was estimated that the tank was 100% full. The anhydrous ammonia in this tank is in its liquid 
state. 
 
This release was based on a leak from a 2.5-inch-diameter hole, 12 inches above the bottom of 
the tank. 
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Figure 4-17: ALOHA Plume Modeling Parameters 

 
 

The Emergency Response Planning Guidelines (ERPGs) were developed by the ERPG 
committee of the American Industrial Hygiene Association. The ERPGs were developed as 
planning guidelines, to anticipate human adverse health effects caused by exposure to toxic 
chemicals. The ERPGs are three-tiered guidelines with one common denominator—a one-hour 
contact duration. Each guideline identifies the substance, its chemical and structural properties, 
animal toxicology data, human experience, existing exposure guidelines, the rationale behind the 
selected value, and a list of references. Figure 4-18 illustrates the ERPG three-tiered guidelines. 
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Figure 4-18: Three-Tiered ERPG Public Exposure Guidelines 
 

 

The definitions and format are from the ERPG publication. 

The ERPG guidelines do not protect everyone. Hypersensitive individuals would suffer adverse 
reactions to concentrations far below those suggested in the guidelines. In addition, ERPGs, like 
other exposure guidelines, are based mostly on animal studies, thus raising the question of 
applicability to humans. The guidelines are focused on one period of time—one hour. Exposure 
in the field may be longer or shorter. However, the ERPG committee strongly advises against 
trying to extrapolate ERPG values to longer periods of time. 
 
The most important point to remember about the ERPGs is that they do not contain safety factors 
usually incorporated into exposure guidelines such as the TLV. Rather, they estimate how the 
general public would react to chemical exposure. Just below the ERPG-1, for example, most 
people would detect the chemical and may experience temporary, mild effects. Just below the 
ERPG-3, on the other hand, it is estimated that the effects would be severe, although not life-
threatening. The TLV differs in that it incorporates a safety factor into its guidelines, to prevent 
ill effects. The ERPG should serve as a planning tool, not a standard to protect the public.  
Source: http://archive.orr.noaa.gov/cameo/locs/expguide.html. 
 
According to the ALOHA parameters, approximately 48,429 pounds of material would be 
released per minute. The image in Figure 4-19 depicts the plume footprint generated by ALOHA.  
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Figure 4-19: Plume Footprint Generated by ALOHA 

 
 
As the substance moves away from the source, the level of substance concentration decreases. 
Each color-coded area depicts a level of concentration measured in parts per million (ppm). For 
the purpose of clarification, this report will designate each level of concentration as a specific 
zone. The zones are as follows: 
 

• Zone 1 (ERPG-3): The red buffer (>750 ppm) extends no more than 1.4 miles from the 
point of release after one hour.    

• Zone 2 (ERPG-2): The orange buffer (>150 ppm) extends no more than 3.3 miles from 
the point of release after one hour. 

• Zone 3 (ERPG-1): The yellow buffer (>25 ppm) extends more than six miles from the 
point of release after one hour. 

• Zone 4 (Confidence Lines): The dashed lines depict the level of confidence within the 
confines of the entire plume footprint. The ALOHA model is 95% confident that the 
release will stay within this boundary. 
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Figure 4-20 depicts the ALOHA plume footprint as overlaid in ArcGIS. 

Figure 4-20: ALOHA Plume Footprint Overlaid in ArcGIS 

 

The Crawford County GBS point layer was added to ArcMap and overlaid with the plume 
footprint. The GBS point layer was then intersected with each of the four footprint areas to 
classify each GBS point based on the plume footprint in which it is located. Figure 4-21 depicts 
the Crawford County GBS points after the intersect process. 
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Figure 4-21: Crawford County GBS Points Classified By Plume Footprint 

 
 
Results 
 
By summing the GBS Points within all ERPG zones (Zone 1: 750 ppm, Zone 2: 150 ppm, Zone 
3: 25 ppm, and Zone 4: <25 ppm), the GIS overlay analysis predicts that as many as 411 
buildings could be exposed at a replacement cost of $16.9 million. If this event were to occur, 
approximately 588 people would be affected. 
 
Building Damage 
 
The results of the analysis against the GBS points are depicted in Tables 4-36 through 4-40. 
Table 4-36 summarizes the results of the chemical spill by combining all ERPG zones: Zone 1 
(750 ppm), Zone 2 (150 ppm), Zone 3 (25 ppm) and Zone 4 (<25 ppm). 
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Table 4-36: Estimated Exposure for all ERPG Zones (all ppm) 

Occupancy Population Building 
Counts Exposure 

Residential 588 235 $7,978,293 

Commercial 0 19 $814,533 

Industrial 0 2 $4,905 

Agriculture 0 155 $8,133,654 

Religious 0 0 $0 

Total 588 411 $16,931,385 

 
Tables 4-37 through 4-39 summarize the results of the chemical spill for each ERPG zone 
separately. 

 
Table 4-37: Estimated Exposure for Zone 1 (750 ppm) 

 
Occupancy Population Building 

Counts Exposure 

Residential 360 144 $4,383,522 

Commercial 0 17 $724,701 

Industrial 0 1 $3,075 

Agriculture 0 6 $303,618 

Religious 0 0 $0 

Total 360 168 $5,414,916 

Table 4-38: Estimated Exposure for Zone 2 (150 ppm) 

Occupancy Population Building 
Counts Exposure 

Residential 65 26 $717,807 

Commercial 0 0 $0 

Industrial 0 0 $0 

Agriculture 0 6 $265,050 

Religious 0 0 $0 

Total 65 32 $982,857 
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Table 4-39: Estimated Exposure for Zone 3 (25 ppm) 

Occupancy Population Building 
Counts Exposure 

Residential 25 10 $477,666 

Commercial 0 0 $0 

Industrial 0 0 $0 

Agriculture 0 22 $1,287,639 

Religious 0 0 $0 

Total 25 32 $1,765,305 

 
Zone 4 depicts the level of confidence within the confines of the entire plume footprint. The 
ALOHA model is 95% confident that the release will stay within this boundary. Table 4-40 
summarizes the results of the chemical spill for Zone 4. 

 
Table 4-40: Estimated Exposure for Zone 4 (<25 ppm) 

Occupancy Population Building 
Counts Exposure 

Residential 138 55 $2,399,298 

Commercial 0 2 $89,832 

Industrial 0 1 $1,830 

Agriculture 0 121 $6,277,347 

Religious 0 0 $0 

Total 138 179 $8,768,307 

 
Essential Facilities Damage 
 
There is one essential facility within the limits of the chemical spill plume. The facility is located 
within the confines of the >750 ppm (Zone 1) concentration level. The affected facility is 
identified in Table 4-41. The geographic location is depicted in Figure 4-22. 

Table 4-41: Essential Facilities within Plume Footprint 

Name 

Flat Rock Fire Protection 
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Figure 4-22: Essential Facilities within Plume Footprint 

 

 
Vulnerability to Future Assets/Infrastructure for Hazardous Materials Storage and 
Transport Hazard 
 
Much new development in Crawford County is in close proximity to transportation corridors, 
such as along Illinois Route 33. These areas are particularly vulnerable to chemical releases 
because of transportation of hazardous materials . 
 
Analysis of Community Development Trends 
 
Because of the concentration of new development in proximity to the transportation network, 
future development is likely to be vulnerable. The major transportation routes and the industries 
located in Crawford County pose a threat of dangerous chemicals and hazardous materials 
release.  The City of Robinson could potentially have growth within their industrial park.  The 
industrial park is located on the main highway therefore, it could increase the risk to those 
businesses.  
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Section 5 - Mitigation Strategy 
 
The goal of mitigation is to reduce a hazard’s future impacts including property damage, 
disruption to local and regional economies, and the amount of public and private funds spent to 
assist with recovery. The goal of mitigation is to build disaster-resistant communities. Mitigation 
actions and projects should be based on a well-constructed risk assessment; Crawford County’s 
is provided in Section 4 of this plan. Mitigation should be an ongoing process that adapts over 
time to accommodate the community’s needs. 

  
5.1 Community Capability Assessment 
 
The capability assessment identifies current activities used to mitigate hazards. The capability 
assessment identifies the policies, regulations, procedures, programs, and projects that contribute 
to the lessening of disaster damages. The assessment also provides an evaluation of these 
capabilities to determine whether the activities can be improved in order to more effectively 
reduce the impact of future hazards. The following sections identify existing plans and mitigation 
capabilities within all of the communities listed in Section 2 of this plan. 

  
5.1.1 National Flood Insurance Program (NFIP) 
 
In Crawford County not all communities within the county are members of the National Flood 
Insurance Program (NFIP).  Besides Crawford County the communities of Hutsonville,  
Palastine and Robinson participate in the National Flood Insurance Program. In 2008, 
approximately 333 households were located in the Crawford County Special Flood Hazard Area; 
50 households paid flood insurance, insuring $6,448,300 in property value. The total premiums 
collected amounted to $23,601, which on average was $1,966.75 annually. From January 1978 to 
June 30, 2008, 19 claims were filed totaling $136,526.83. The average claim was $7,185.62, with 
6 claims still open.  

The county and incorporated areas do not participate in the National Flood Insurance Program's 
(NFIP) Community Rating System (CRS). The CRS is a voluntary incentive program that 
recognizes and encourages community floodplain management activities that exceed the 
minimum NFIP requirements. As a result, flood insurance premium rates are discounted to 
reflect the reduced flood risk resulting from the community meeting the three goals of the CRS: 
1) reduce flood losses; 2) facilitate accurate insurance rating; and 3) promote the awareness of 
flood insurance. Table 5-1 identifies each community and the date each participant joined the 
NFIP.  

Table 5-1: Additional Information on Communities Participating in the NFIP 
 

Community Participation 
Date FIRM Date CID 

Number 
CRS 

Rating 
Flood Plain Zoning 

Ordinance Adopted Last 
Crawford  County 01/05/79 06/03/86 170939 NO NO 
Hutsonville 12/01/79 03/15/84 170178 NO NO 
Palestine 11/23/73 09/04/85 170179 NO NO 
Robinson 05/31/75 04/06/85 170180 NO NO 
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5.1.2 Storm Water Management Stream Maintenance Program/Ordinance 
 

Crawford County has NO Storm Water Element Ordinance. The City of Robinson has a Storm 
Water Management Ordinance in its Major & Minor Subdivision Control Ordinance enacted 
February 26, 2002.  No approvals are to be given for site development that does not provide for 
adequate provision for storm or flood water runoff channels or basins.  The storm water drainage 
system shall be separate and independent of any sanitary sewer system. Storm sewers shall be 
designed by methods approved by the Area Planning Commission, and a copy of the design 
computations shall be submitted along with the plan for building permits.   
 
5.1.3 Zoning Management Ordinance 
 
Crawford County has NO Zoning Management Ordinance.  The City of Robinson has a 
Development Code, passed February 26, 2002 and this book contains all City regulations 
governing the use and development of land.  Property  owners  may also be subject to regulations 
on environmental protect, highway access control, signs, accommodations for the disabled, and 
other regulations of the State of Illinois. Any alterations to land, structures and other uses in a 
Floodplain District shall be conducted in accordance with the rules and policies of the Illinois 
Department of Natural Resources, and other state and federal agencies with statutory jurisdiction 
over floodways and waterways. 

Table 5-2: Description of Zoning Plans/Ordinances 

Community Comp 
Plan 

Zoning 
Ord 

Subd 
Control 

Ord 
Erosion 
Control 

Storm 
Water 
Mgmt 

Burning 
Ord. 

Seismic 
Ord. 

Bldg. 
Stndrds. 

City of Robinson 2003 2/26/2002 2/26/2002 2/26/2002 2/26/2002 10/10/199
5 

N/A 1999 
BOCA 

2000 Life 
Safety 
Code & 

1993 
Plumbing 

and 
National 
Electric 

Code 

 
5.1.4 Erosion Management Program/ Policy 
 
Crawford County utilizes the Illinois Administrative Code Title 35 and the Illinois 
Environmental Protection Act, administered by the Illinois Environmental Protection Agency. 
This requires the submission of a stormwater pollution prevention plan (SWPPP) for projects 
involving more than one acre of land disturbance. 

  
5.1.5 Fire Insurance Rating Programs/ Policy 
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The City of Robinson fire Department has a Ladder Truck which improves its ISO rating.  The 
majority of the volunteer Fire Departments in Crawford County are extremely rural in nature, 
and because of water service do not receive a low ISO rating indicating higher  insurance rates 
for homes and businesses.  The majority of these Fire Departments rank a 9 as indicated in Table 
5-3.  Having a good Tanker Fire Truck is vital to these volunteer Fire Departments due to lack of 
hydrants and potable water service. 
 
Table 5-3 lists the county’s fire departments, as well their ratings and number of firefighters. 
 

Table 5-3: Listing of Fire Departments, Ratings, and Number of Firefighters 
 

Fire Department Fire Insurance Rating Number of Firefighters 
Flat Rock Area Fire Protection District 6/9 16 
Hutsonville Township Fire Protection District 7/9 25 
Lamotte Township Fire Protection District 6/9 26 
Oblong Township Volunteer Fire Protection 
District 7/9 27 

Robinson Fire Department 4/9 27 

 
5.1.6 Land Use Plan  
 
There is NO Land use Plan for Crawford County.  The City of Robinson has a Land Use Policy 
which is part of the cities Comprehensive Plan adopted in 2003.  Annexation of space just 
beyond current boundaries will allow the city to provide more services to residents in the areas, 
and will allow greater control over activities therein. The current annexation map was adopted 
2003, and the proposed annexation study map of 1998 are part of the Comprehensive Plan for the 
City of Robinson 
 
When proposed spaces are annexed, the population will undoubtedly rise, bring the City close to 
its population goal… however, this is snot exactly the type of “growth” that was anticipated in 
the vision.  These people, although not served by some levels of city infrastructure, are existing 
members of the community, who already participate in City events, attend school, shop and are 
employed locally.  When planning for “growth” it is imperative that we take into consideration 
the reasoning behind it, and who we are targeting in this growth. 
 
Land use is discussed more elaborately in the City of Robinson Development Code, commonly 
known as the zoning book.  Specific questions about land use and any kind of growth initiatives 
should be discussed with the Zoning Administrator to prevent problems and to ensure adherence 
to regulations. 
 
The City of Robinson’s Zoning Ordinance does prevent residential or business construction in 
the flood plain. 
 
 
5.1.7 Building Codes 
 
Crawford County uses the Illinois Capital Development Board’s Building Codes as its guide for 
building standards. The City of Robinson on February 26, 2002 adopted the 1999 Building 
Officials Code Administration (BOCA), and the 2000 Life Safety Code and the 1993 Illinois 
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Plumbing and National Electric Code.  A more detailed explanation of the City Oof Robinson’s 
Building Code is described in the Cities Zoning Ordinance. 
 
5.2 Mitigation goals 
 
The Crawford County Emergency Management Agency and The Polis Center of IUPUI assisted 
the Crawford County Multi-Hazard Mitigation Planning Team in the formulation of mitigation 
strategies and projects for Crawford County. The goals and objectives set forth were derived 
through participation and discussion of the views and concerns of the Crawford County Multi-
Hazard Mitigation Team members and related public input. The MHMP will focus on these 
goals, with a great deal of public input, to ensure that the priorities of the communities are 
represented.   

The goals represent long-term, broad ideas of the overall vision the county would like to achieve 
for mitigation. The objectives are strategies and steps which will assist the communities to attain 
the listed goals. Table 5-5 lists mitigation actions, which are defined projects that will help to 
complete the defined goals and objectives.  

Goal 1:  Lessen the impacts of hazards to new and existing infrastructure 
 

(a) Objective: Retrofit critical facilities with structural design practices and 
equipment that will withstand natural disasters and offer weather-proofing. 
 
(b) Objective: Minimize the amount of infrastructure exposed to hazards. 
 
(c) Objective: Evaluate and strengthen the communication and transportation 
abilities of emergency services throughout the county. 
 
 (d) Objective: Improve emergency sheltering in Crawford County. 
 

Goal 2:  Create new or revise existing plans/maps related to hazards affecting 
Crawford County 

 
(a) Objective: Support compliance with the NFIP for each jurisdiction in 
Crawford County. 
 
(b) Objective: Review and update existing community plans and ordinances to 
support hazard mitigation. 
 
(c) Objective: Conduct new studies/research to profile hazards and follow up with 
mitigation strategies. 
 

Goal 3:  Develop long-term strategies to educate the public on the hazards affecting 
Crawford County 

 
(a) Objective: Raise public awareness on hazard mitigation. 
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(b) Objective: Improve education of emergency personnel and public officials. 

 
5.3 Mitigation Actions/Projects 

 
Upon completion of the risk assessment and development of the goals and objectives, the 
Planning Committee was provided with a list of the six mitigation measure categories from the 
FEMA State and Local Mitigation Planning How to Guides. The measures are listed as follows.  
 

• Prevention: Government, administrative, or regulatory actions or processes that 
influence the way land and buildings are developed and built. These actions also include 
public activities to reduce hazard losses. Examples include planning and zoning, building 
codes, capital improvement programs, open space preservation, and stormwater 
management regulations. 

 
• Property Protection: Actions that involve the modification of existing buildings or 

structures to protect them from a hazard or removal from the hazard area. Examples 
include acquisition, elevation, structural retrofits, storm shutters, and shatter-resistant 
glass. 

 
• Public Education and Awareness: Actions to inform and educate citizens, elected 

officials, and property owners about the hazards and potential ways to mitigate them. 
Such actions include outreach projects, real estate disclosure, hazard information centers, 
and school-age and adult education programs. 

 
• Natural Resource Protection: Actions that, in addition to minimizing hazard losses, 

preserve or restore the functions of natural systems. These actions include sediment and 
erosion control, stream corridor restoration, watershed management, forest and vegetation 
management, and wetland restoration and preservation. 

 
• Emergency Services: Actions that protect people and property during and immediately 

after a disaster or hazard event. Services include warning systems, emergency response 
services, and protection of critical facilities. 

 
• Structural Projects: Actions that involve the construction of structures to reduce the 

impact of a hazard. Such structures include dams, levees, floodwalls, seawalls, retaining 
walls, and safe rooms. 

 
After Meeting #3, held September 18, 2008, MHMP members were presented with the task of 
individually listing potential mitigation activities using the FEMA evaluation criteria. The 
MHMP members brought their mitigation ideas to Meeting #4, which was held November 4, 
2008. The evaluation criteria (STAPLE+E) involved the following categories and questions. 
  

Social: 
• Will the proposed action adversely affect one segment of the population? 
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• Will the action disrupt established neighborhoods, break up voting districts, or cause 
the relocation of lower income people? 

 
Technical: 

• How effective is the action in avoiding or reducing future losses? 
• Will it create more problems than it solves? 
• Does it solve the problem or only a symptom? 
• Does the mitigation strategy address continued compliance with the NFIP? 

 
Administrative: 

• Does the jurisdiction have the capability (staff, technical experts, and/or funding) to 
implement the action, or can it be readily obtained? 

• Can the community provide the necessary maintenance? 
• Can it be accomplished in a timely manner? 

 
Political: 

• Is there political support to implement and maintain this action? 
• Is there a local champion willing to help see the action to completion? 
• Is there enough public support to ensure the success of the action? 
• How can the mitigation objectives be accomplished at the lowest cost to the public? 

 
Legal: 

• Does the community have the authority to implement the proposed action? 
• Are the proper laws, ordinances, and resolution in place to implement the action? 
• Are there any potential legal consequences? 
• Is there any potential community liability? 
• Is the action likely to be challenged by those who may be negatively affected? 
• Does the mitigation strategy address continued compliance with the NFIP? 

 
Economic: 

• Are there currently sources of funds that can be used to implement the action? 
• What benefits will the action provide? 
• Does the cost seem reasonable for the size of the problem and likely benefits? 
• What burden will be placed on the tax base or local economy to implement this 

action? 
• Does the action contribute to other community economic goals such as capital 

improvements or economic development? 
• What proposed actions should be considered but be “tabled” for implementation until 

outside sources of funding are available? 
 

Environmental: 
• How will this action affect the environment (land, water, endangered species)? 
• Will this action comply with local, state, and federal environmental laws and 

regulations? 
• Is the action consistent with community environmental goals? 
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The development of the MHMP is the first step in a multi-step process to implement projects and 
policies to mitigate hazards in the county and its communities.  
 
5.3.1 Completed or Current Mitigation Actions/Projects 
  
Since this is the first mitigation plan developed for Crawford County, there are no deleted or 
deferred mitigation items. The following tables will refer to completed, ongoing, or future 
mitigation actions. 
 
Table 5-4 presents the completed and ongoing mitigation actions and projects in the county. 
 

Table 5-4: Completed Mitigation Actions 
 

Mitigation Item Goals and Objects Satisfied Hazards 
Addressed 

Jurisdictions 
Covered Comments 

Expand drainage 
system/study 

Goal: Create new or revise existing 
plans/maps related to hazards 
affecting Crawford County  
 
Objective: Conduct new 
studies/research to profile hazards and 
follow up with mitigation strategies 

Flood Hutsonville 

The Village of Hutsonville proposes to 
use local funding and Grants  where 
available from the  State of Illinois 
Agencies (CDAP, EPA, etc.). 
 

Complete 
Crawford 
Memorial Hospital 
earthquake study 

Goal: Create new or revise existing 
plans/maps related to hazards 
affecting Crawford County  
 
Objective: Conduct new 
studies/research to profile hazards and 
follow up with mitigation strategies 

Earthquake Crawford 
County Crawford Memorial Hospital 

Reverse 911 
System 

Goal: Lessen the impacts of hazards to 
new and existing infrastructure. 
 
Objective: Evaluate and strengthen the 
communication and transportation abilities 
of emergency services throughout the 
county. 

Flood,  
Extreme Heat, 
Winter Storms 
Tornados and 
Thunderstorms 

Crawford 
County Crawford County 

 
5.4 Implementation Strategy and Analysis of Mitigation Projects 
 
Implementation of the mitigation plan is critical to the overall success of the mitigation planning 
process. The first step is to decide based upon many factors, which action will be undertaken 
initially. In order to pursue the top priority first, an analysis and prioritization of the actions is 
important. Some actions may occur before the top priority due to financial, engineering, 
environmental, permission, and/or site control issues. Public awareness and input of these 
mitigation actions can increase knowledge to capitalize on funding opportunities and monitoring 
the progress of an action. 
 
In Meeting #4, the planning team prioritized mitigation actions based on a number of factors. A 
rating of High, Medium, or Low was assessed for each mitigation item and is listed next to each 
item in Table 5-6. The factors were the STAPLE+E (Social, Technical, Administrative, Political, 
Legal, Economic, and Environmental) criteria listed in Table 5-5.  

 
Table 5-5: STAPLE+E planning factors 
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S – Social 
Mitigation actions are acceptable to the community if they do not adversely affect a particular 
segment of the population, do not cause relocation of lower income people, and if they are 
compatible with the community’s social and cultural values. 

T – Technical 
Mitigation actions are technically most effective if they provide a long-term reduction of losses and 
have minimal secondary adverse impacts. 

A – Administrative Mitigation actions are easier to implement if the jurisdiction has the necessary staffing and funding. 

P – Political 
Mitigation actions can truly be successful if all stakeholders have been offered an opportunity to 
participate in the planning process and if there is public support for the action. 

L – Legal 
It is critical that the jurisdiction or implementing agency have the legal authority to implement and 
enforce a mitigation action. 

E – Economic 
Budget constraints can significantly deter the implementation of mitigation actions. Hence, it is 
important to evaluate whether an action is cost-effective, as determined by a cost benefit review, 
and possible to fund. 

E – Environmental 
Sustainable mitigation actions that do not have an adverse effect on the environment, comply with 
federal, state, and local environmental regulations, and are consistent with the community’s 
environmental goals, have mitigation benefits while being environmentally sound. 

  
 

For each mitigation action related to infrastructure, new and existing infrastructure was 
considered. Additionally, the mitigation strategies address continued compliance with the NFIP. 
While an official cost benefit review was not conducted for any of the mitigation actions, the 
estimated costs were discussed. The overall benefits were considered when prioritizing 
mitigation items from High to Low. An official cost benefit review will be conducted prior to the 
implementation of any mitigation actions. Table 5-6 presents mitigation projects developed by 
the planning committee.  

 
Table 5-6: Mitigation Strategies 

 
Mitigation Item Goals and Objects 

Satisfied 
Hazards 

Addressed 
Jurisdictions 

Covered Priority Comments 

Harden 
emergency 
centers 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure 
 
Objection: Retrofit critical 
facilities with structural 
design practices and 
equipment that will withstand 
natural disasters and offer 
weather-proofing 

Earthquake, 
Tornado, 

Thunderstorm, 
Flood 

Crawford 
County High 

The county, local governments, and 
Crawford County EMA will oversee the 
implementation of this project. Local 
resources will be used to identify the 
required structures to be hardened. 
Funding has not been secured as of 
2008, but the pre-disaster mitigation 
program and community development 
grants are a possible funding source. 
Implementation, if funding is available, is 
forecasted to be complete within 
approximately two years. 
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Mitigation Item Goals and Objects 
Satisfied 

Hazards 
Addressed 

Jurisdictions 
Covered Priority Comments 

Harden areas 
(safe rooms) for 
mobile home 
parks 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure 
 
Objection: Retrofit critical 
facilities with structural 
design practices and 
equipment that will withstand 
natural disasters and offer 
weather-proofing 

Earthquake Oblong, 
Robinson Medium 

The county, Village of Oblong, City of 
Robinson, and Crawford County EMA will 
oversee the implementation of this 
project. Local resources will be used to 
identify the required structures to be 
hardened. Funding has not been secured 
as of 2008, but the pre-disaster mitigation 
program and community development 
grants are a possible funding source. 
Implementation, if funding is available, is 
forecasted to be complete within 
approximately three years. 

Flood-proof 
water system 
and pump 
station 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Retrofit critical 
facilities with structural 
design practices and 
equipment that will withstand 
natural disasters and offer 
weather-proofing 

All Palestine 
Flat Rock Medium 

The county, Village of Palestine , Village 
of Flat Rock and County EMA will 
oversee the implementation of this 
project. Funding has not been secured as 
of 2008.  The project is forecasted to be 
complete within approximately three 
years. 

Establish cast-
iron water 
distribution 
system 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Retrofit critical 
facilities with structural 
design practices and 
equipment that will withstand 
natural disasters and offer 
weather-proofing 

Earthquake Crawford 
County High 

The County EMA will oversee the 
implementation of this project. Local 
resources and additional grants will be 
used to procure the systems.  If funding 
is available, is forecasted to be complete 
within approximately one year. 

Install inertial 
valves for water 
systems 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Retrofit critical 
facilities with structural 
design practices and 
equipment that will withstand 
natural disasters and offer 
weather-proofing 

Earthquake Crawford 
County Low 

The County EMA will oversee the 
implementation of this project. Local 
resources and additional grants will be 
used to procure the systems.  If funding 
is available, is forecasted to be complete 
within approximately five years. 

Encourage 
buried power 
lines 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure 
 
Objective: Minimize the 
amount of infrastructure 
exposed to hazards 

Winter Storm Crawford 
County Medium 

The County EMA will oversee the 
implementation of this project. Funding 
has not been secured as of 2008, but the 
pre-disaster mitigation program is a 
possible funding source. Implementation, 
if funding is available, is forecasted to be 
complete within approximately three 
years. 

Establish and/or 
upgrade 
Reverse 911 
and other early 
warning systems 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Evaluate and 
strengthen the 
communication and 
transportation abilities of 
emergency services 
throughout the county 

Hazmat, 
Winter Storm, 

Floods, 
Tornado, 

Thunderstorm 

Crawford 
County, 
Oblong, 
Robinson, 
Palestine, 
Flat Rock 

Medium 

The County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
capabilities of the Hazmat Response 
Team. Funding has not been secured as 
of 2008, but the Pre-Disaster Mitigation 
program and Community development 
grants are a possible funding source. 
Implementation, if funding is available, is 
forecasted to be complete within 
approximately three years. 
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Mitigation Item Goals and Objects 
Satisfied 

Hazards 
Addressed 

Jurisdictions 
Covered Priority Comments 

Establish early 
warning system 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Evaluate and 
strengthen the 
communication and 
transportation abilities of 
emergency services 
throughout the county 

Tornado, 
Thunderstorm Hutsonville High 

The County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
cost benefits of the system. Funding has 
not been secured as of 2008.  If funding 
is available, is forecasted to be complete 
within approximately two years. 

Purchase road 
closure devices 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Evaluate and 
strengthen the 
communication and 
transportation abilities of 
emergency services 
throughout the county 

Flood Crawford 
County Low 

The Crawford County Board and the 
County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
severity of the study. Funding has not 
been secured. Implementation is 
forecasted to be complete within 
approximately five years. 

Establish 
heating and 
cooling centers 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure  
 
Objective: Improve 
emergency sheltering in 
Crawford County 

Winter Storm, 
Drought/ 

Extreme Heat 

Crawford 
County High 

The County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
cost benefit of heating and cooling 
centers. Funding has not been secured 
as of 2008.  Implementation is forecasted 
to be complete within approximately one 
year. 

Establish 
shelters for 
special needs 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure 
 
Objective: Improve 
emergency sheltering in 
Crawford County. 

Thunderstorm, 
Tornado, 

Winter Storm 

Crawford 
County Low 

The county, local governments, and 
Crawford County EMA will oversee the 
implementation of this project. Local 
resources will be used to identify the 
resources.  The project is forecasted to 
be complete within approximately five 
years. 

Construct 
emergency 
shelters and 
signage near 
city parks 

Goal: Lessen the impacts of 
hazards to new and existing 
infrastructure 
 
Objective: Improve 
emergency sheltering in 
Crawford County. 

Tornado, 
Thunderstorm 

Crawford 
County Low 

The County EMA  will oversee the 
implementation of this project. Funding 
has not been secured as of 2008. 
Implementation, if funding is available, is 
forecasted to be complete within 
approximately five years.  

Flood-proof or 
move 
Hutsonville’s 
waste water 
system  

Goal: Create new or revise 
existing plans/maps related 
to hazards affecting Crawford 
County  
 
Objective: Support 
compliance with the NFIP for 
each jurisdiction within 
Crawford County 

Flood Hutsonville Medium 

The County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
capabilities of the Hazmat Response 
Team. Community development grants 
are a possible funding source. 
Implementation, if funding is available, is 
forecasted to be complete within 
approximately three years. 

Improve security 
at anhydrous 
facilities 

Goal: Create new or revise 
existing plans/maps related 
to hazards affecting Crawford 
County  
 
Objective: Review and 
update existing community 
plans and support hazard 
mitigation 

Hazmat Crawford 
County Low 

The County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
severity of the study. Funding has not 
been secured, but additional funding will 
be sought from the Pre-Disaster 
Mitigation program. Implementation is 
forecasted to be complete within 
approximately five years. 
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Mitigation Item Goals and Objects 
Satisfied 

Hazards 
Addressed 

Jurisdictions 
Covered Priority Comments 

Purchase box 
fans for 
distribution in 
emergencies 

Goal: Create new or revise 
existing plans/maps related 
to hazards affecting Crawford 
County  
 
Objective: Review and 
update existing community 
plans and support hazard 
mitigation 

Drought/ 
Extreme Heat 

Crawford 
County Low 

The Crawford County Board, and the 
County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
severity of the study. Funding has not 
been secured. Implementation is 
forecasted to be complete within 
approximately five years. 

Remove rail 
storage system 

Goal: Create new or revise 
existing plans/maps related 
to hazards affecting Crawford 
County  
 
Objective: Review and 
update existing community 
plans and support hazard 
mitigation 

Hazmat Palestine Low 

The County, Palestine, and the County 
EMA will oversee the implementation of 
this project. Local resources will be used 
to evaluate the severity of the study. 
Funding has not been secured, but 
additional funding will be sought from the 
Pre-Disaster Mitigation program. 
Implementation is forecasted to be 
complete within approximately five years. 

Upgrade 
Greenbriar levee 
system and 
southwest 
corner of county 

Goal: Create new or revise 
existing plans/maps related 
to hazards affecting Crawford 
County  
 
Objective: Conduct new 
studies/research to profile 
hazards and follow up with 
mitigation strategies 

Flood Crawford 
County Low 

The County EMA will oversee the 
implementation of this project. Local 
resources and additional grants will be 
used to procure the systems.  If funding 
is available, is forecasted to be complete 
within approximately five years. 

Develop public 
outreach 
program to 
instruct public 
on what to do 
during potential 
hazards 

Goal: Develop long-term 
strategies to educate the 
public on the hazards 
affecting Crawford County 
 
Objective: Raise public 
awareness on hazard 
mitigation 

All Crawford 
County High 

The County EMA, schools, Red Cross, 
and other organizations have 
implemented various forms of this 
strategy. Local resources have been 
used to target and inform the resident 
population. Additional funding will be 
sought from the Pre-Disaster Mitigation 
program.    

Develop training 
for potential 
hazardous 
materials spills 
and improve 
hazmat 
response team 
capabilities 

Goal: Develop long-term 
strategies to educate the 
public on the hazards 
affecting Crawford County 
 
Objective: Improve 
education of emergency 
personnel and public officials 

HAZMAT Crawford 
County Low 

The County EMA will oversee the 
implementation of this project. Local 
resources will be used to evaluate the 
capabilities of the Hazmat Response 
Team. Funding has not been secured as 
of 2008, but the Pre-Disaster Mitigation 
program and Community development 
grants are a possible funding source. 
Implementation, if funding is available, is 
forecasted to be complete within 
approximately five years. 

 
The Crawford County Emergency Management will be the local champions for the mitigation 
actions.  The Crawford County Commissioners and the City and Town Councils will be an 
integral part of the implementation process.  Federal and state assistance will be necessary for a 
number of the identified actions. The Greater Wabash Regional Planning Commission is 
qualified to provide technical grant writing services to assist the county in seeking resources to 
achieve the recommended mitigation action. 
 
5.5 Multi-Jurisdictional Mitigation Strategy 
 
The Crawford County Board, Villages of Hutsonville, Palestine, Flat Rock, Oblong and the City 
of Robinson will be responsible for carrying out the actions of the plan. Various state and federal 
agencies can be contacted for possible funding. 
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As a part of the multi-hazard mitigation planning requirements, at least one identifiable 
mitigation action item(s) have been addressed for each hazard listed in the risk assessment and 
for each jurisdiction covered under this plan. 
 
Each of the 5 incorporated communities within Crawford County was invited to participate in 
brainstorming sessions in which goals, objectives, and strategies were discussed and prioritized. 
Each participant in these sessions was armed with possible mitigation goals and strategies 
provided by FEMA, as well as information about mitigation projects discussed in neighboring 
communities and counties. When a community was not able to provide representation at one one 
of the planning sessions, it was contacted individually and given the information about the 
meeting and afforded the opportunity to provide input about its specific jurisdiction.  All 
potential strategies and goals that arose through this process are included in this plan. The county 
planning team used FEMA’s evaluation criteria to gauge the priority of all items. A final draft of 
the disaster mitigation plan was presented to all members to allow for final edits and approval of 
the priorities.  
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Section 6 - Plan Maintenance 
 
6.1 Monitoring, Evaluating, and Updating the Plan 
 
Throughout the five-year planning cycle, Greater Wabash Regional Planning Commission will 
reconvene the MHMP planning committee to monitor, evaluate, and update the plan on an 
annual basis.   The meetings will be held in November of each year.  Newspaper announcements 
will invite the public to participate in the yearly event.  All members of the original planning 
committee will be contacted to participate in the annual meetings.  Additionally, a meeting will 
be held during February 2013 to address the five-year update of this plan. Members of the 
planning committee are readily available to engage in email correspondence between annual 
meetings. If the need for a special meeting arises, due to new developments or a declared 
disaster, the team will meet as necessary to update mitigation strategies. Depending on grant 
opportunities and fiscal resources, mitigation projects may be implemented independently by 
individual communities or through local partnerships. 
 
The committee will review the county goals and objectives to determine their relevance to 
changing situations in the county. In addition, state and federal policies will be reviewed to 
ensure they are addressing current and expected conditions. The committee will also review the 
risk assessment portion of the plan to determine if this information should be updated or 
modified. The parties responsible for the various implementation actions will report on the status 
of their projects, and will include which implementation processes worked well, any difficulties 
encountered, how coordination efforts are proceeding, and which strategies should be revised.  
 
Updates or modifications to the MHMP during the five-year planning process will require a 
public notice and a meeting prior to submitting revisions to the individual jurisdictions for 
approval. The plan will be updated via written changes, submissions as the committee deems 
appropriate and necessary, and as approved by the county commissioners. 
 
The GIS data used to prepare the plan was obtained from existing county GIS data as well as 
data collected as part of the planning process. This updated HAZUS-MH GIS data has been 
returned to the county for use and maintenance in the county’s system. As newer data becomes 
available this updated data will be used for future risk assessments and vulnerability analyses. 
  
6.2 Implementation through Existing Programs 
 
The results of this plan will be incorporated into ongoing planning efforts. Many of the 
mitigation projects identified as part of this planning process are ongoing. Where needed, 
modifications will be made to the county and community planning documents and ordinances as 
part of regular updates. A copy of the Hazard Mitigation Plan for Crawford County will be given 
to each incorporated community, the County Commissioners and any organization that oversees 
the development of Crawford County. 
 
6.3 Continued Public Involvement 
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Continued public involvement is critical to the successful implementation of the MHMP. 
Comments from the public on the MHMP will be received by James Wallace, Director Crawford 
County EMA  and forwarded to the MHMP planning committee for discussion. Education efforts 
for hazard mitigation will be ongoing through periodic updates in the paper, public meetings 
during the five year update cycle, public comment, or via a website. 
 
Once adopted, a copy of this plan will be posted in the City Halls of: Hutsonville, Palestine, Flat 
Rock, Oblong and Robinson as well at the Crawford County Courthouse and Greater Wabash 
Regional Planning Commission. 
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Glossary of Terms 

A   B   C   D   E   F   G   H   I   J   K   L   M   N   O   P   Q   R   S   T   U   V   W   Z   Y   Z 

 

A  
 AEGL – Acute Exposure Guideline Levels 
 ALOHA – Areal Locations of Hazardous Atmospheres 
 
 

B  
BFE – Base Flood Elevation 
 

 

C  
CAMEO – Computer-Aided Management of Emergency Operations 
CEMA – County Emergency Management Agency 
CEMP – Comprehensive Emergency Management Plan 
CERI – Center for Earthquake Research and Information 
CRS – Community Rating System 
 

 

D  
DEM – Digital Elevation Model 
DFIRM – Digital Flood Insurance Rate Map 
DMA – Disaster Mitigation Act 
 

 

E  
EAP – Emergency Action Plan 
ERPG – Emergency Response Planning Guidelines 
EMA – Emergency Management Agency 
EPA – Environmental Protection Agency 
 

 

F  
FEMA – Federal Emergency Management Agency 
FIRM – Flood Insurance Rate Maps 
FIS – Flood Information Study 
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G  
GIS – Geographic Information System 
 

 

H  
HAZUS-MH – Hazards USA Multi-Hazard 
HUC – Hydrologic Unit Code 
 

 

I  
IDNR – Illinois Department of Natural Resources 
IEMA – Illinois Emergency Management Agency 
 

 

M  
MHMP – Multi-Hazard Mitigation Plan 
 

 

N  
NCDC – National Climatic Data Center 
NEHRP – National Earthquake Hazards Reduction Program 
NFIP – National Flood Insurance Program 
NOAA – National Oceanic and Atmospheric Administration 
 

 

P  
PPM – Parts Per Million 
 

 

R  
RPI – Risk Priority Index 
 

 

S  
SPC – Storm Prediction Center 
SWPPP – Stormwater Pollution Prevention Plan 
 

 

U  
USGS – United States Geological Survey 


