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44 CFR Requirement §201.6(c)(2): [The plan shall include] A risk assessment that provides the 

factual basis for activities proposed in the strategy to reduce losses from identified hazards. Local 

risk assessments must provide sufficient information to enable the jurisdiction to identify and 

prioritize appropriate mitigation actions to reduce losses from identified hazards.  

 

The risk assessment process identifies and profiles relevant hazards and assesses the exposure of 

lives, property, and infrastructure to these hazards. The goal of the risk assessment is to estimate 

the potential loss in Sumner County, including loss of life, personal injury, property damage, and 

economic loss, from a hazard event. The risk assessment process allows communities in Sumner 

County to better understand their potential risk to natural hazards and provides a framework for 

developing and prioritizing mitigation actions to reduce risk from future hazard events.  

The risk assessment for Sumner County and participating jurisdictions followed the methodology 

described in the FEMA publication 386-2, Understanding Your Risks: Identifying Hazards and 

Estimating Losses (2002), which includes a four-step process:  

 Identify Hazards  

 Profile Hazard Events  

 Inventory Assets  

 Estimate Losses 

This chapter is divided into three parts listed and described below: 

 Section 3.1 Hazard Identification identifies the hazards that threaten the planning area and 

describes why some hazards have been omitted from further consideration. 

 Section 3.2 Hazard Profiles discusses the threat to the planning area and describes previous 

occurrences of hazard events and the probability of future occurrence. 

 Section 3.3 Vulnerability Assessment assesses the Countyôs total exposure to natural 

hazards, considering critical facilities and other community assets at risk, and assessing 

growth and development trends. Hazards that vary geographically across the planning area 

are addressed in greater detail. Where sufficient data is available, loss estimates are provided. 

This section includes steps 3 and 4 from above. 
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 3.1 Hazard Identification  

Requirement Ä201.6(c)(2)(i): [The risk assessment shall include a] description of the typeéof all 

natural hazards that can affect the jurisdiction.  

 

3.1.1 Methodology  

The Hazard Mitigation Planning Committee (HMPC) reviewed data and discussed the impacts of 

each of the hazards included in the State of Kansas Hazard Mitigation Plan, which are listed 

alphabetically below:  

 
Agricultural Infestation Hailstorm Soil Erosion and Dust 

Dam and Levee Failure Hazardous Materials Terrorism/Agri-Terrorism/Civil Disorder 

Drought Land Subsidence Tornado 

Earthquake Landslide Utility/Infrastructure Failure 

Expansive Soils Lightning Wildfire 

Extreme Temperatures Major Disease Outbreak Windstorm 

Flood Radiological Winter Storm 

Fog   

 

Data on the past impacts and future probability of these hazards in the Sumner County planning 

area was collected from the following sources: 

 Kansas Hazard Mitigation Plan (November 2007) 

 Sumner County Kansas and Incorporated Areas Flood Insurance Study (April 1990) 

 Information on past extreme weather and climate events from the National Oceanic and 

Atmospheric Administrationôs (NOAA) National Climatic Data Center (NCDC) and 

National Severe Storms Laboratory (NSSL) 

 Disaster declaration history from the Federal Emergency Management Agency (FEMA), the 

Public Entity Risk Institute, and the USDA Farm Service Agency Disaster Declarations 

 The National Drought Mitigation Center Drought Reporter 

 Information provided by members of the Hazard Mitigation Planning Committee 

 Various articles and publications available on the internet (sources are indicated where data 

is cited) 

The HMPC eliminated some hazards from further profiling. Manmade and technological hazards 

were eliminated for two reasons. First, evaluation of these hazards is not necessary for plans to 

meet the requirements of the Disaster Mitigation Act of 2000. Secondly, these hazards are 

profiled and planned for in other plans such as the Local Emergency Operations Plan. In addition 

to manmade and technological hazards, the planning committee also eliminated earthquake, 

expansive soils, fog, landslide, and land subsidence because they do not occur in the planning 

area or their impacts were not considered significant in relation to other hazards. Table 3.1 lists 

all of the hazards in the State Plan that were eliminated from further review with an explanation.  
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Table 3.1 Hazards Not Profiled in the Plan  

Hazard Explanation for Omission 

Earthquake The HMPC determined that Sumner County is not vulnerable to this hazard to a level that would 

warrant inclusion in this plan.  

Expansive Soils The HMPC determined that Sumner County is not vulnerable to this hazard to a level that would 

warrant inclusion in this plan. 

Fog Although fog does occur in the planning area occasionally, the HMPC determined that the 

impacts are restricted primarily to traffic accidents and are difficult to mitigate. 

Hazardous 

Materials 

The HMPC determined this hazard is covered in sufficient detail in the Local Emergency 

Operations Plan. In addition, since this is a man-made hazard, it is not required for inclusion in 

mitigation plans prepared in accordance with the Disaster Mitigation Act of 2000. 

Landslide The planning committee determined that this hazard does not occur in the planning area due to 

the flat topography.  The planning area has not experienced any known landslides in the past. 

Land 

Subsidence 

The HMPC determined that Sumner County is not vulnerable to this hazard to a level that would 

warrant inclusion in this plan. 

Major Disease 

Outbreak 

The Sumner County Health Department maintains a plan for the issues related to major disease 

outbreak. So the HMPC elected not to include this hazard in this plan as it would duplicate effort. 

Radiological The HMPC determined this hazard is covered in sufficient detail in the Local Emergency 

Operations Plan. In addition, since this is a man-made hazard, it is not required for inclusion in 

mitigation plans prepared in accordance with the Disaster Mitigation Act of 200 

Terrorism/Agri-

Terrorism/Civil 

Disorder 

The HMPC determined this hazard is covered in sufficient detail in the Local Emergency 

Operations Plan. In addition, since this is a man-made hazard, it is not required for inclusion in 

mitigation plans prepared in accordance with the Disaster Mitigation Act of 200 

 

The HMPC agreed not to address manmade hazards, or major disease outbreaks which are 

planned for in the Sumner County Basic Emergency Operations Plan and by the plans 

maintained by the Sumner County Health Department. The Sumner County Health Department 

coordinates plans on how to respond before, during, and after any incident that would involve a 

health response including bioterrorism, natural disasters, pandemic influenza, smallpox, avian 

influenza, and any other public health emergency. The office also works to educate the public on 

how to prevent the spread of any pandemic outbreaks and on how to plan and respond for a 

public health emergency. 

The HMPC identified 13 natural hazards that significantly affect the planning area and organized 

these hazards to be consistent with the Kansas Hazard Mitigation Plan (2007). These hazards are 

listed in Table 3.2 below and profiled in further detail in Section 3.2.  
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Table 3.2 Hazards Identified for Each Participating Jurisdiction (HMPC review)  
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Agricultural 
Infestation X X X X X X X X X X X X X 

Dam and Levee 
Failure X - - - - - - - - - - - X 

Drought X X X X X X X X X X X X X 

Extreme 
Temperature X X X X X X X X X X X X X 

Flood X - X X X X - - - X X X X 

Hailstorm X X X X X X X X X X X X X 

Lightning X X X X X X X X X X X X X 

Soil Erosion and 
Dust X X X X X X X X X X X X X 

Tornado X X X X X X X X X X X X X 

Utility/Infrastructure 
Failure X X X X X X X X X X X X X 

Wildfire X X X X X X X X X X X X X 

Windstorm X X X X X X X X X X X X X 

Winter Storm X X X X X X X X X X X X X 

 

Multi-Jurisdictional Risk Assessment 

For this multi-jurisdictional plan, the risk assessment assesses each jurisdictionôs risks where 

they deviate from the risks facing the entire planning area. Sumner County is a relatively small 

county geographically (1,182 square miles) and is fairly uniform in terms of climate and 

topography as well as construction characteristics and development trends. Accordingly, overall 

hazards and vulnerability do not vary greatly across the planning area for most hazards. Weather-

related hazards, such as drought, extreme temperatures, hailstorm, lightning, soil erosion and 

dust, tornado, windstorm, and winter storm, affect the entire planning area.   In addition 

agricultural infestation and utility/infrastructure failure can occur randomly.  Therefore, the 

impact areas for these hazards do not differ across the planning area. 

The hazards that do have the potential to vary across the planning area include dam and levee 

failure, flood, and wildfire.  In Section 3.1, Hazard Identification, Table 3.2 indicates with a 

checkmark the hazards identified for each participating jurisdiction. In Section 3.2, Hazard 

Profiles, the Geographic Location section discusses how the hazard varies among jurisdictions 

across the planning area. The Previous Occurrences section lists the best available data on where 

past events have occurred and the associated losses to particular jurisdictions. Section 3.2.2, 

Community Asset Inventory, describes critical facilities and other community assets by 

jurisdiction. Section 3.3.3, Vulnerability by Hazard, identifies structures and estimates potential 
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losses by jurisdiction where data is available and hazard areas are identified for hazards of 

moderate and high planning significance. Table 3.2 summarizes the planning significance rating 

for each hazard by jurisdiction. 

The previous chapter, Chapter 2 Planning Area Profile and Capabilities, discussed the existing 

mitigation capabilities of each jurisdiction, such as plans and policies, personnel, and financial 

resources, which are currently available to reduce hazard losses. 

For purposes of this multi-jurisdictional plan, the hazards were identified for the unincorporated 

county as well as each incorporated city, including those cities that did not fully participate in the 

planning process. This analysis method ensures that all of the land area in the planning area is 

considered. For the school districts and other special districts, their boundaries, assets, and 

facilities overlap city and county boundaries. To determine the hazards that impact specific 

assets within these other jurisdictional boundaries, refer to the unincorporated county area or city 

in which the assets are located.  For purposes of the flood analysis, the school buildings were 

among the critical facilities that were compared against the HAZUS-generated floodplain to 

determine potential damages. 

 

3.1.2 Disaster Declaration History  

One method used by the HMPC to identify hazards was to examine events that triggered federal 

and/or state disaster or emergency declarations. Federal and/or state declarations may be issued 

when the severity and magnitude of an event surpasses the ability of the local government to 

respond and recover. Disaster assistance is supplemental and sequential. When the local 

governmentôs capacity has been surpassed, a state disaster declaration may be issued, allowing 

the provision of state assistance. Should the disaster be so severe that both the local and state 

governmentsô capacities are exceeded; a federal emergency or disaster declaration may be issued 

allowing the provision of federal assistance. 

The federal government may issue a disaster declaration through FEMA, the U.S. Department of 

Agriculture (USDA), and/or the Small Business Administration. FEMA also issues emergency 

declarations, which are more limited in scope and do not include the long-term federal recovery 

programs of major disaster declarations. Determinations for declaration type are based on scale 

and type of damages and institutions or industrial sectors affected.  

A USDA disaster declaration certifies that the affected county has suffered at least a 30 percent 

loss in one or more crop or livestock areas and provides affected producers with access to low-

interest loans and other programs to help mitigate the impact of the disaster. In accordance with 

the Consolidated Farm and Rural Development Act, all counties neighboring those receiving 

disaster declarations are named as contiguous disaster counties and, as such, are eligible for the 

same assistance.  
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Table 3.3 lists federal disaster declarations that include Sumner County. Each of the disaster 

events affected multiple counties; estimated damages reflect total losses to all affected counties. 

Table 3.3 Disaster Declaration History in Sumner  County, 1973 -2010 

Declaration 
Number Declaration Date Disaster Description 

Estimated Damage 
(2008 $)  

Major Disaster Declarations 

1849 June 25, 2009 Severe storms, flooding, wind, and tornadoes Not available 

1848 July 24, 2009 Severe Winter Storm  Not available 

1808 October 27, 2008 Severe storms, flooding, and tornadoes 3,751,477 

1776 July 9, 2008 Severe storms, flooding and tornadoes 27,058,127 

1699 May 6, 2007 Severe storms, tornado, and flooding 159,773,413 

1579 February 8, 2005 
Severe winter storms, heavy rains, and 
flooding 98,271,297 

1402 February 6, 2002 Severe winter ice storm 68,216,351 

1273 May 4, 1999 Severe storms and tornado 11,484,231 

1258 November 5, 1998 KS Flooding 10/31/98 21,466,335 

1000 July 23, 1993 Severe storms and flooding 145,796,932 

403 September 28, 1973 Severe Storms, tornado, and flooding 20,091,498 

378 May 2, 1973 Severe storms and flooding 8,829,200 

State Disaster Declarations 

 March 28. 2009 Severe winter storm Not available 

 May 28, 2008 Severe storm system Not available 

 January, 2004 Ice Storm Not available 

 October 1, 1993 Flooding Not available 

 July 18, 1993 Severe storm system Not available 

Emergency Declarations 

3282 December 12, 2007 Severe winter Storms Not available 

3236 September 10, 2005 Hurricane Katrina Evacuation Not available 
Sources: Federal Emergency Management Agency, www.fema.gov/; Public Entity Risk Institute, www.peripresdecusa.org/ 

 

As of March 2010, FEMA-DR-1849 and FEMA-DR-1848 were the most recent disasters to 

impact Sumner County. Based on information from the preliminary damage estimates, Sumner 

County had a per capita impact of $7.16 for DR-1849 and $8.48 for DR-1848.  

Table 3.4 lists U.S. Department of Agriculture (USDA) disaster declarations that included 

Sumner County and their related causes for the period 2005-2007.  

http://www.fema.gov/;%20Public
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Table 3.4 USDA Disaster Declarations in Sumner  County 2005 -2007 

Number Date Cause 
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M1711 June 26, 2007     X     X 

M1712 June 10, 2007    X X     X 

M1699 May 4, 2007    X X     X 

M1707 May 4, 2007    X X     X 

S2525 April 4, 2007        X X  

M1678 January 12, 2007         X  

S2579 January 1, 2007    X   X  X X 

S2485 January 1, 2006  X     X X   

S2413 January 1, 2006  X     X X   

S2343 January 1, 2006  X     X X   

S2279 July 1, 2005  X    X X X   

S2196 June 3, 2005 X  X X X      

S2121 June 3, 2005 X  X X X      

M1579 January 4, 2005         X X 

S2104 January 1, 2005  X     X X   
Source: USDA Farm Service Agency, www.fsa.usda.gov, http://www.fsa.usda.gov/Internet/FSA_File/2005-2007_elig_co_031208.xls   

 

3.2 Hazard Profiles  

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of theélocation and 

extent of all natural hazards that can affect the jurisdiction. The plan shall include information on 

previous occurrences of hazard events and on the probability of future hazard events. 

 

3.2.1 Methodo logy  

Each hazard identified in Section 3.1 Hazard Identification is profiled individually in this 

section. The level of information presented in the profiles varies by hazard based on the 

information available. With each update of this plan, new information will be incorporated to 

provide for better evaluation and prioritization of the hazards that affect Sumner County. 

The sources used to collect information for these profiles include those mentioned in Section 

3.1.1 as well as those cited individually in each hazard section. Detailed profiles for each of the 

identified hazards include information categorized as follows: 

http://www.fsa.usda.gov/Internet/FSA_File/2005-2007_elig_co_031208.xls
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Hazard Description 

This section consists of a general description of the hazard and the types of impacts it may have 

on a community. It also includes a ranking to indicate typical warning times and duration of 

hazard events. Definitions for these rankings are included in Table 3.5. 

Geographic Location 

This section describes the geographic extent or location of the hazard in the planning area. 

Where available, maps are utilized to indicate the areas of the planning area that are vulnerable 

to the subject hazard. 

Previous Occurrences 

This section includes information on historic incidents and their impacts based upon the sources 

described in Section 3.1 Hazard Identification and the information provided by the Hazard 

Mitigation Planning Committee. 

Probability of Future Occurrence 

The frequency of past events is used to gauge the likelihood of future occurrences. Where 

possible, the probability or chance of occurrence was calculated based on historical data. 

Probability was determined by dividing the number of events observed by the number of years 

and multiplying by 100. This gives the percent chance of the event happening in any given year. 

An example would be three droughts occurring over a 30-year period, which suggests a 10 

percent chance of a drought occurring in any given year. The probability was assigned a rank as 

defined in Table 3.5. 

Magnitude/Severity 

The magnitude of the impact of a hazard event (past and perceived) is related directly to the 

vulnerability of the people, property, and the environment it affects. This is a function of when 

the event occurs, the location affected, the resilience of the community, and the effectiveness of 

the emergency response and disaster recovery efforts.  

The magnitude of each profiled hazard is classified in the following manner: 

 Level 4-CatastrophicðMore than 50 percent of property severely damaged; shutdown of 

facilities for more than 30 days; and/or multiple deaths 

 Level 3-Criticalð25-50 percent of property severely damaged; shutdown of facilities for at 

least two weeks; and/or injuries and/or illnesses result in permanent disability 

 Level 2-Limitedð10-25 percent of property severely damaged; shutdown of facilities for 

more than a week; and/or injuries/illnesses treatable do not result in permanent disability 
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 Level 1-NegligibleðLess than 10 percent of property severely damaged, shutdown of 

facilities and services for less than 24 hours; and/or injuries/illnesses treatable with first aid 

Hazard Summary 

To maintain a consistent reporting format, the Sumner County Hazard Mitigation Planning 

Committee (HMPC) used the methodology from the Kansas Hazard Mitigation Plan (2007) to 

prioritize the hazards. This prioritization was based on a calculated priority risk index (CPRI) 

that considered four elements of risk: probability, magnitude/severity, warning time, and 

duration. Table 3.x defines the rankings for each element of risk. The CPRI for each hazard is 

provided in this Hazard Summary section. 

Table 3.5 Calculated Priority Risk Index (CPRI) Element Definitions  

Element/Level Characteristics 

Probability  

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. 
Event is "Highly Likely" to occur 

3 ï 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 
Event is "Likely" to occur 

2 ï Occasional 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 
Event could "Possibly" occur 

1 ï Unlikely Event is possible within the next 10 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 
Event is "Unlikely" but is possible of occurring 

Magnitude / Severity** 

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

3 ï Critical Injuries and/or illnesses result in permanent disability 
Complete shutdown of critical facilities for at least two weeks 
25ï50 percent of property is severely damaged 

2 ï Limited Injuries and/or illnesses do not result in permanent disability 
Complete shutdown of critical facilities for more than one week 
10ï25 percent of property is severely damaged 

1 ï 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 percent of property is severely damaged 

Warning Time  

4 Less Than 6 Hours 

3 6-12 Hours 

2 12-24 Hours 

1 24+ Hours 

Duration  
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4  More Than 1 Week 

3  Less Than 1 Week 

2 Less Than 1 Day 

1 Less Than 6 Hours 
Source: State of Kansas Hazard Mitigation Plan (2007) 

* Based on history, using the definitions given, the likelihood of future events is quantified.  

** According to the severity associated with past events or the probable worst case scenario possible in the state. 

 

Using the ranking described in the table above, the formula used to determine each hazardôs 

CPRI, which includes weighting factors defined by the State Mitigation Plan (2007) was: 

(Probability x .45) + (Magnitude/Severity x .30) + (Warning Time x .15) + (Duration x .10) = CPRI 

Based on their CPRI, the hazards were separated into three categories of planning significance; 

High (3.0-4.0), Moderate (2.0-2.9), and Low (1.1-1.9) 

These terms relate to the level of planning analysis to be given to the particular hazard in the risk 

assessment process and are not meant to suggest that a hazard would have only limited impact. 

In order to focus on the most critical hazards, those assigned a level of significant or moderate 

were given more extensive attention in the remainder of this analysis (e.g., quantitative analysis 

or loss estimation), while those with a low planning significance were addressed in more general 

or qualitative ways. 

Table 3.6 summarizes the results of the completed Hazard Profile Section using this 

methodology: 

Table 3.6 Hazard Profile Summary for Sumner County   

Hazard Type Probability Magnitude 
Warning 

Time Duration CPRI 
Planning 

Significance 

Agricultural Infestation 2 3 1 4 2.35 Moderate 

Dam and Levee Failure 1 3 2 4 2.05 Moderate 

Drought 2 2 1 4 2.05 Moderate 

Extreme Temperatures 3 2 1 4 2.5 Moderate 

Flood 4 2 2 3 3 High 

Hailstorm 4 3 4 1 3.4 High 

Lightning 3 2 2 1 2.35 Moderate 

Soil Erosion & Dust 1 2 1 4 1.6 Low 

Tornado 4 4 4 1 3.7 High 

Utility / Infrastructure 
Failure 

3 3 4 2 3.05 High 

Wildfire 3 2 4 2 2.75 Moderate 

Windstorm 3 2 4 2 2.75 Moderate 

Winter Storm 4 3 2 3 3.3 High 

Source:  HMPC 
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3.2.2 Agricultural Infestation  

Description 

Agricultural infestation is the naturally occurring infection of crops or livestock with insects, 

vermin, or diseases that render the crops or livestock unfit for consumption or use. Because of 

Kansasô substantial agricultural industry and related facilities and locations, the potential for 

infestation of crops or livestock poses a significant risk to the economy of the entire state.  

Some level of agricultural infestation is normal for Kansas farmers and ranchers. The concern is 

when the level of an infestation escalates suddenly, or a new infestation appears, overwhelming 

normal control efforts. The levels and types of agricultural infestation appear to vary by many 

factors, including cycles of heavy rains and drought. 

One of the key concerns regarding this hazard is the potential introduction of a rapid and 

economically devastating foreign animal disease, such as foot and mouth disease and bovine 

spongiform encephalopathy (BSE) disease, to Kansas. Because Kansas is a major cattle state, 

with cattle raised locally as well as imported into the state, the potential for highly contagious 

diseases such as these is a continuing, significant threat to the economy of the state. The loss of 

milk production, abortion, decrease in production, and other lasting problems resulting from an 

outbreak could cause continuous and severe economic losses, widespread unemployment, and 

potential civil disorder. It would affect not only farmers, ranchers, and butchers, but also support 

and related industries. 

In 2002, the state experienced a foot and mouth scare. While the disease was later determined to 

not be foot and mouth, the episode clearly demonstrated the level of concern and the importance 

of being able to quickly respond to such a disease and to be able to quickly quarantine, treat, 

and/or destroy infected animals. In 2003, the first confirmed domestic case of BSE disease was 

reported in Washington State and required quarantining and/or destruction of several herds. 

These episodes illustrate the vulnerability of Kansas to such an infestation hazard. In Sumner 

County, cattle and milk production averaged nearly $16 million per year from 2002-2006 

(Institute for Policy and Social Research, University of Kansas, January, 2009). The importance 

of this agricultural sector makes the potential for a contagious disease outbreak in livestock a 

continuing, significant threat to the economy of the County. 

Economically important field crops in Kansas are also subject to various types of infestation. In 

particular, wheat is susceptible to leaf rust, wheat streak mosaic, barley yellow dwarf virus, 

strawbreaker, and tan spot. Sorghum losses can occur when a crop is infected with sooty stripe 

early in the growing season. Gray leaf spot is a growing problem for corn crops. The average 

value of crop harvests in Sumner County from 1990 to 2006 was nearly $71 million (Institute for 

Policy and Social Research, University of Kansas, January, 2009). The significance of this 

agricultural sector in the local economy makes crop infestation a serious concern. 



 

Sumner County  3.12 

Multi -Hazard Mitigation Plan 
November 2010  

Infestation is not only a risk to crops in the field. Insect infestation can cause major losses to 

stored grain. It is estimated that damage to stored grain by the lesser grain borer, rice weevil, red 

flour beetle, and rusty grain beetle costs the United States about $500 million annually. 

Warning Time: Level 1ðmore than 24 hours 

Duration : 4ðmore than one week 

Geographic Location 

The agricultural land in the entire planning area is subject to agricultural infestation. Over 95.4 

percent of the 758,400 land acres in Sumner County are used for agricultural purposes, such as 

pasture for livestock grazing or fields planted with crops.  Sumner County ranks third in the 

entire state for the amount of land in farms. 

On a statewide basis, annual wheat yield loss in Kansas has averaged 4.0 percent over the 

previous 20 years according to the Kansas State University Department of Plant Pathology. The 

western and northeastern parts of the state of Kansas were somewhat less susceptible to leaf rust 

in 2007, a common disease affecting wheat crops. This geographic distribution for leaf rust 

corresponds with areas of the state with somewhat lower utilization of the land for crops and 

rangeland, and fewer feedlots. Figure 3.1 shows areas of moderate (yellow) and severe (red) leaf 

rust disease pressure in 2007. 

Figure 3.1. Leaf Rust Disease Pressure, Kansas 2007  

 

Source: Kansas State Department of Agriculture, Kansas Cooperative Plant Disease Survey Report: Preliminary 2007 Kansas 

Wheat Disease Loss Estimates, www.ksda.gov/plant_protection/content/183/cid/611 

Notes: Red = High to Severe, Yellow = Moderate. Blue square indicates approximate location of Sumner County 

http://www.ksda.gov/plant_protection/content/183/cid/611
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Other crop diseases and their primary locations include those listed in the Table 3.7.  

Table 3.7. Kansas Crop Disease Regions  

Disease/Fungus Primary Kansas Region  Primary Crop Affected 

Septoria leaf disease  Eastern 2/3 of Kansas  Wheat, produce 

Tan spot  Eastern 2/3 of Kansas Wheat 

Stripe rust  Entire state Wheat 

Powdery mildew Eastern 2/3 of Kansas Produce, vine crops 

Scab Eastern 2/3 of Kansas Wheat 

Source: USDA Agricultural Research Service 

 

The USDA Agricultural Research Service notes the most serious threat to wheat and cereal crops 

globally is stem rust race Ug99. This fungus is spreading across Africa, Asia, and most recently 

into the Middle East and is considered a serious threat to global food security. 

Previous Occurrences 

During the summers of 1855 and 1874, Sumner County and surrounding areas experienced 

extensive crop damage due to insect infestation of grasshoppers. Historical accounts of the 1874 

event state: "The sky was literally darkened by the hordes of insects as they came in from the 

Rocky Mountains to the west." (Barnhart, 1881).  

According to the USDA Risk Management Agency, insured crop losses in Sumner County as a 

result of agricultural infestation from 2005 to 2007 totaled $834,518 as detailed in Table 3.8 

Table 3.8 Claims Paid in Sumner County for Crop Loss as a Result of Agricultural 

Infestation  

Year Crop Hazard  Claims Paid  

2007 Wheat Insects 5,819 

2007 Wheat Plant Disease 810,049 

2007 Corn Insects 6,699 

2006 Soybeans Wildlife 58 

2005 Wheat Insects 11,778 

2005 Wheat Plant Disease 115 

Total   834,518 
Source: USDA Risk Management Agency, 2008 

 

Probability of Future Occurrences  

Some form of agricultural infestation occurs every year. However, most occurrences are within 

normal control capabilities. The HMPC determined the likelihood of a significant agricultural 

infestation event is ñpossibleò. 
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Possible: Event is probable within the next five years. 

Magnitude/Severity  

According to the 2006 Kansas Agricultural Statistics, from the Kansas Department of 

Agriculture and the U.S. Department of Agriculture, there are 724,000 acres classified as farm 

land in Sumner County. This represents 95.4 percent of the total acres in the county. Of those, 

552,060 are crop-producing acres. This is in comparison to a total of 758,400 acres (1,185 square 

miles) in the entire county. In 2006, the value of crops harvested in Sumner County was 

$90,204,000 and the value of cattle and milk production was $16,638 (Kansas Department of 

Agriculture, 2007). An uncontrolled widespread agricultural infestation event could significantly 

impact the economic base of Sumner County. 

Critical:   25 to 50 percent of property is severely damaged. 

 

Hazard Summary 

Calculated Priority Risk Index Planning Significance 

2.35 Moderate 

 

3.2.3 Dam and Levee Failure  

Description 

The Kansas Department of Agriculture Division of Water Resources defines a state-regulated 

ñdamò as any artificial barrier including appurtenant works with the ability to impound water, 

wastewater, or other liquids that has a height of 25 feet or more; or has a height of six feet or 

greater and also has the capacity to impound 50 or more acre feet. The height of the dam is 

measured from the downstream toe to the top of the dam if a watercourse is affected or from the 

lowest elevation of the outside limit of the dam to the top of the dam for barriers that do not 

extend across a stream or watercourse. Dam failure can be caused by simple structural failure, or 

any combination of the following factors: 

 earthquake  

 flood conditions leading to overtopping 

 inadequate spillway capacity 

 internal erosion  

 improper design 

 improper maintenance 

 arson 

 negligent operation 

 failure of upstream dams  
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The failure of dams or levees could result in injuries, loss of life and damage to property and the 

environment. While levees are built solely for flood protection, dams often serve multiple 

purposes, one of which may be flood control. Severe flooding and other storms can increase the 

potential that dams and levees will be damaged and fail as a result of the physical force of the 

flood waters or overtopping. 

Dams and levees are usually engineered to withstand a flood with a computed risk of occurrence. 

If a larger flood occurs, then that structure will likely be overtopped. If during the overtopping, 

the dam fails or is washed out, the water behind is released as a flash flood. Failed dams can 

create floods that are catastrophic to life and property, in part because of the tremendous energy 

of the released water. 

The hazard potential for dam failure is classified according to the following definitions accepted 

by the Interagency Committee on Dam Safety: 

 High Hazard Dam--A dam located in an area where failure could result in any of the 

following: extensive loss of life, damage to more than one home, damage to industrial or 

commercial facilities, interruption of a public utility serving a large number of customers, 

damage to traffic on high-volume roads that meet the requirements for hazard class C dams 

or a high-volume railroad line, inundation of a frequently used recreation facility serving a 

relatively large number of persons, or two or more individual hazards described for 

significant hazard dams 

 Significant Hazard Dam--A dam located in an area where failure could endanger a few lives, 

damage an isolated home, damage traffic on moderate volume roads that meet certain 

requirements, damage low-volume railroad tracks, interrupt the use or service of a utility 

serving a small number of customers, or inundate recreation facilities, including campground 

areas intermittently used for sleeping and serving a relatively small number of persons 

 Low Hazard Dam--A dam located in an area where failure could damage only farm or other 

uninhabited buildings, agricultural or undeveloped land including hiking trails, or traffic on 

low-volume roads that meet the requirements for low hazard dams 

Speed of onset depends largely on the causal factors. Dam failure can occur in as little as a few 

minutes or slowly over the course of many months; warning time will vary accordingly. In the 

event of a catastrophic failure of a large dam, evacuation time at locations directly downstream 

would be extremely brief. Floodplain characteristics largely determine the available warning 

time for locations further downstream. Duration of high water conditions that result from dam 

failure depends on the capacity and stage of the reservoir at time of breach as well as the severity 

of the breach, but is generally less than one week.  

The Dam Safety Program in Kansas is part of the broader Water Structures Program of the 

Kansas Department of Agriculture, Division of Water Resources. The Kansas Stream 

Obstructions Act (K.S.A. 82a-301 through 305a) gives the Chief Engineer, Kansas Department 

of Agriculture - Division of Water Resources the exclusive authority to regulate the construction, 
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operation and maintenance of dams in Kansas. The written consent or permit of the Chief 

Engineer is required to construct a dam or make changes in any dam as required by the Act. The 

Chief Engineer has the power and duty to inspect any dam. The Chief may issue orders requiring 

correction of deficiencies or removal of the dam. An annual inspection of all dams found to be 

unsafe is required until the deficiency is corrected or the dam is removed. Where a dam 

condition is so dangerous as to pose an immediate safety threat, the Chief Engineer shall 

immediately employ any remedial means considered necessary. The Chief Engineer shall 

continue in full charge and control of any such dam until it is considered safe or the emergency 

prompting the remedial action has ceased. 

Warning Time: 2ð 12 to 24 hours 

Duration : 4ðmore than one week 

Geographic Location 

Dams 

According to data from the Division of Water Resources, Sumner County has 11 state regulated 

dams. There are no federally-regulated dams in Sumner County. Of the 11 state-regulated dams, 

one is a high hazard dam and one is a significant hazard dams.  

High Hazard Dams ï Sumner County 

 The Hargis Creek FRD No 1 Dam on Hargis Creek, located in the City of Wellington, is also 

known as the Wellington City Dam and is used for flood control purposes.  The dam is 

owned by the City of Wellington. Construction was completed in 1973.  At normal levels it 

has a surface area of 88.5 acres.  

 

The Dam is of earthen construction.  Its height is 50 feet with a length of 4,150 feet.  

Maximum discharge is 2,800 cubic feet per second.  Its capacity is 5,166 acre feet.  Normal 

storage is 416 acre feet.  It drains an area of 7.96 sq miles. 

 

Significant Hazard Dams ï Sumner County 

 The New Wellington Lake dam is located on East Prairie Creek in Sumner County and is 

used for drinking water and flood control purposes.  The dam is owned by the City of 

Wellington.  Construction was completed in 1991.  It has a normal surface area of 1.1 square 

miles.  

 

The Dam is of earthen construction.  Its length is 3,700 feet.  Maximum discharge is 8,205 

cubic feet per second.  The damôs capacity is 15,986 acre feet and normal storage is 5,907 

acre feet.  It drains an area of 17.8 miles. 
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Dam inundation maps and Emergency Action Plans were requested for the high and significant 

hazard dams from the Department of Water Resources. However they were not available at the 

time this plan was written. If they become available, they will be incorporated in the next plan 

update. Figure 3.2 shows the locations and hazard class of the state-regulated and federal-

regulated dams in Sumner County.  
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Figure 3.2 Dams in Sumner County  
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Levees 

There are no accredited or provisionally accredited levees in Sumner County. Many of the levees 

that do exist in the county are primarily agricultural levees.  The Cowskin Creek Levee provides 

the city of Mulvane with some degree of protection; however, it does not protect the community 

from the 1% (100-year) flood and is not accredited.  

Previous Occurrences 

No information on previous failures of high or significant dams in the county or participating 

jurisdictions was found.  However, during the summer of 2008 flood event, water along the 

spillway of the Hargis Creek FRD No 1 Dam contributed to flooding in Wellington. 

Probability of Future Occurrences  

Using the methodology adopted for natural hazards in this plan, the probability of dam breach in 

Sumner County is unlikely based on the past performances of these structures during flood 

events. However, because dam failure is a manmade hazard, the methodology for calculating 

probability based on past occurrences does not necessarily reflect the actual risk of future 

occurrence. Further information on this risk is unknown.  

Unlikely : History of events is less than or equal to 10 percent likely per year. 

Magnitude/Severity  

Most dams in Sumner County are low hazard and present small risk to the people and property. 

However, impacts as a result of failure of the Hargis Creek FRD No 1 could be severe due to its 

location in within the city of Wellington.   By definition, high hazard dam failure may result in 

the loss of life and damage to commercial, industrial, and residential properties.  The HMPC 

noted that developed property vulnerable to dam failure in the city includes commercial and 

residential properties. 

Critical:  25 to 50 percent of property is severely damaged. 

Hazard Summary 

Calculated Priority Risk Index Planning Significance 

2.05 Moderate 

 

3.2.4 Drought   

Description 

Drought is generally defined as a condition of moisture levels significantly below normal for an 

extended period of time over a large area that adversely affects plants, animal life, and humans. 

It can also be defined in terms of meteorology, agriculture and hydrology. Although drought is 



 

Sumner County  3.20 

Multi -Hazard Mitigation Plan 
November 2010  

not predictable, long-range outlooks may indicate an increased chance of drought, which can 

serve as a warning. A drought period can last for months, years, or even decades. It is rarely a 

direct cause of death, though the associated heat, dust, and stress can all contribute to increased 

mortality. 

Periods of drought are normal occurrences in all parts of Kansas. Drought in Kansas is caused by 

severely inadequate amounts of precipitation that adversely affect farming and ranching, surface 

and ground water supplies, and uses of surface waters for navigation and recreation. Because of 

these impacts, drought can have significant economic and environmental impacts. Drought can 

also create favorable conditions for wildfires and wind erosion (see Section 3.12 Wildfire and 

Section 3.2.9 Soil Erosion and Dust). 

The State of Kansas Operations Plan for the Governorôs Drought Response Team utilizes a 

phased response to drought and identifies specific program actions related to each drought stage. 

The following provides a brief summary of this phased response approach. Additional detail is 

found in the Operations Plan. 

Drought Watch ï Impacts include some damage to crops and pastures, high rangeland fire 

danger and a growing threat of public water supply shortages. The Governor is notified and the 

Governorôs Drought Response Team assembled. Open outdoor burning bans may be imposed. 

Public water systems may ask for voluntary water use restrictions. 

Drought Warning ï Crop and pasture losses are likely with some stock water shortages and 

very high rangeland fire danger. Public water supply shortages are present and some streamflow 

targets are not being met. Public water systems may impose mandatory water use restrictions. 

Urgent Kansas Water Marketing Program surplus water supply contracts can be authorized for 

municipal and industrial users. The Governor may request emergency haying and grazing 

authorization for Conservation Reserve Program acres. 

Drought Emergency ï Widespread major crop and pasture losses are accompanied by stock 

water shortages and extreme rangeland fire danger. Severe public water supply shortages are 

widespread with many streamflow targets not met. The Governor may declare an outdoor 

burning ban. Public water systems may impose additional mandatory water use restrictions. 

Emergency Kansas Water Marketing Program surplus water supply contracts can be authorized 

for municipal and industrial users. Emergency water withdrawals from Corps of Engineers 

reservoirs and state fishing lakes can be authorized. Corps of Engineers emergency water 

assistance to municipalities is available if needed. The Governor may request a USDA 

Secretarial disaster designation for drought. 

Warning Time: 1ðmore than 24 hours 

Duration : 4ðmore than one week 
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Geographic Location 

The entire planning area is subject to drought conditions. The impacts of prolonged drought are 

greatest in those areas of the county that are primarily agricultural. Over Ninety-five percent of 

the 758,400 acres in Sumner County are used for agricultural purposes, such as pasture for 

livestock grazing or fields planted with crops. 

Drought can severely limit public water supplies due to depletion of natural water sources and 

greatly increased demand. Problems due to limited treatment capacity or limited distribution 

system capacity are an additional concern.  

The Kansas Water Office (KWO) defines drought vulnerable suppliers as those that are likely to 

be the first to be adversely affected by drought. In 2006, 133 public water suppliers in Kansas 

were considered drought vulnerable due to one or more of the following limitations: basic 

source, single well source, treatment capacity, distribution system or contractual limitations. 

According to KWO, one supplier in Sumner County is considered drought vulnerable as follows: 

Sumner County Rural Water District #4 was considered drought vulnerable.  The limitation 

category was identified as ñcontractualò.  This means that the supplierôs sole water source is 

purchased from another system that is drought vulnerable and there is a drought-cut-off clause in 

their water purchase contract.  In such situations where there is not a drought cut-off clause, the 

purchaser is considered drought vulnerable under the same limitation category as the seller. 

Previous Occurrences 

Historical droughts in Sumner County occurred in 1860, 1930s, 1950s, 1901, 1874, and 1872. 

Figure 3.3 shows the precipitation levels across the United States during the droughts in the 

1950s and 1930s. In 1953, Sumner County was part of the driest area of the country (shaded dark 

red). During this drought, President Eisenhower made $40 million available to 13 drought-

stricken states, including Kansas. In 1937, Sumner County and other southeast Kansas counties 

fared slightly better than the rest of the state; but were nonetheless very short on precipitation.  
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Figure 3.3 Historical Droughts 1953 and 1937  

                         

 

Source: national Oceanic and Atmospheric Administration, 

http://www.ncdc.noaa.gov/paleo/drought/images/temporal_spatial.jpg 

Impacts of recent drought periods in Kansas that affected Sumner County are provided below:  

 2006 to 2007ðAs a result of drought conditions in 2006, the USDA provided $948,511 to 

Kansas for the Livestock Assistance Grant Program. This program provided state block 

grants to the State of Kansas Department of Agriculture to help livestock producers recover 

forage production losses due to drought conditions in 2006. Eligible counties had to 

experience exceptional drought at Category D3 or D4 on the U.S. Drought (National Drought 

Mitigation Centerôs Drought Impact Reporter Monitor). 

 2006--The statewide average PDSI for the week ending August 12
th
, 2006 was -3.41, the 

lowest itôs been since August 2002. County burn bans were in effect in Dickinson, Jefferson, 

Sumner, Lincoln and Montgomery Counties as of August 15th. (Kansas Water Office, 

Drought Report, August 2006) 

 1996ðWater levels in reservoirs and wells became so low that the USDA Rural 

Development Program gave $9.1 million to four states, including Kansas, to dig deeper wells 

and move intake valves into deeper areas of existing reservoirs (National Drought Mitigation 

Centerôs Drought Impact Reporter Monitor). 

 1989ðDuring this drought, the Kansas Farm Bureau reported $600 million in losses to the 

states winter wheat crop. It was estimated that 48 percent of the total crop was lost statewide. 

Cattle sent to slaughter increased by 50 percent as a result of the feed and water shortages 

http://www.ncdc.noaa.gov/paleo/drought/images/temporal_spatial.jpg
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that accompanied this drought (National Drought Mitigation Centerôs Drought Impact 

Reporter Monitor). 

 

During the period from 2005 to 2007, Sumner County was included in six USDA disaster 

declarations for drought. According to the Kansas Water Office, during the period from 2003 to 

2007, Sumner County was also included in two drought watch declarations and five drought 

warning declarations. According to the point system utilized by the Kansas Water Office, 

Sumner County received 12 points during this time frame. (1 point for each watch declaration, 2 

points for each warning and 3 points for each emergency). 

 The National Drought Mitigation Center developed the Drought Impact Reporter in response to 

the need for a national drought impact database for the United States. Information comes from a 

variety of sources: online drought-related news stories and scientific publications, members of 

the public who visit the website and submit a drought-related impact for their region, members of 

the media, and members of relevant government agencies. The database is being populated 

beginning with the most recent impacts and working backward in time. 

The Drought Impact Reporter (http://droughtreporter.unl.edu/) contains information on 62 

drought impacts from droughts that affected Sumner County between 1950 and July 2009. The 

list is not comprehensive. Most of the impacts, 33, were classified as ñagriculture.ò Other 

impacts include, ñfireò (6), ñenvironmentò (6), ñwater/energyò (9), and ñotherò (8). These 

categories are described as follows: 

 AgricultureðImpacts associated with agriculture, farming, and ranching. Examples include 

damage to crop quality, income loss for farmers due to reduced crop yields, reduced 

productivity of cropland, insect infestation, plant disease, increased irrigation costs, cost of 

new or supplemental water resource development, reduced productivity of rangeland, forced 

reduction of foundation stock, closure/limitation of public lands to grazing, high 

cost/unavailability of water for livestock, and range fires.  

 Water/EnergyðImpacts associated with surface or subsurface water supplies (i.e., 

reservoirs or aquifers), stream levels or streamflow, hydropower generation, or navigation. 

Examples include lower water levels in reservoirs, lakes, and ponds; reduced flow from 

springs; reduced streamflow; loss of wetlands; estuarine impacts; increased groundwater 

depletion, land subsidence, reduced recharge; water quality effects; revenue shortfalls and/or 

windfall profits; cost of water transport or transfer; cost of new or supplemental water 

resource development; and loss from impaired navigability of streams, rivers, and canals.  

 EnvironmentðImpacts associated with wildlife, fisheries, forests, and other fauna. 

Examples include loss of biodiversity of plants or wildlife; loss of trees from urban 

landscapes, shelterbelts, wooded conservation areas; reduction and degradation of fish and 

wildlife habitat; lack of feed and drinking water; greater mortality due to increased contact 

with agricultural producers, as animals seek food from farms and producers are less tolerant 

of the intrusion; disease; increased vulnerability to predation; migration and concentration; 

and increased stress to endangered species.  
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 FireðImpacts associated with forest and range fires that occur during drought events. The 

relationship between fires and droughts is very complex. Not all fires are caused by droughts 

and serious fires can result when droughts are not taking place.  

 OtherðDrought impacts that do not easily fit into any of the above categories. 

According to the USDA Risk Management Agency, insured crop losses in Sumner County as a 

result of drought conditions from 2005 to 2007 totaled $6,974,257 as detailed in Table 3.9 

Table 3.9 Claims Paid in Sumner County for Crop Loss as a Result of Drought  

Year Crop Hazard 

Claims 
Paid ($) 

2005 WHEAT Drought $74,5782 

2005 COTTON Drought $7,404 

2005 CORN Drought $11,143 

2005 
GRAIN 

SORGHUM 
Drought $270,484 

2005 SOYBEANS Drought $101,580 

2006 WHEAT Drought $2,983,660 

2006 COTTON Drought $421,048 

2006 CORN Drought $150,002 

2006 
GRAIN 

SORGHUM 
Drought $1,090,024 

2006 SUNFLOWERS Drought $3,152 

2006 SOYBEANS Drought $280,020 

2006 BARLEY Drought $3,031 

2007 WHEAT Drought $144,419 

2007 COTTON Drought $2,405 

2007 CORN Drought $31,879 

2007 
GRAIN 

SORGHUM 
Drought $353,953 

2007 SOYBEANS Drought $374,271 

Drought 
Total 

  $6,974,257 

Source: USDAôs Risk Management Agency, 2008 

 

Probability of Future Occurrences 

Lack of precipitation for a given area is the primary contributor to drought conditions. Since 

precipitation levels cannot be predicted in the long term, it is difficult to determine the 

probability of future occurrences of drought. According to the Palmer Drought Severity Index 

1895-1995, Sumner County experienced severe and extreme drought 10-14.9 percent of the time 

during that 100-year period, which ranks as an occasional probability of occurrence. As a result 

of drought conditions that have occurred during the last decade, the HMPC determined that this 

hazard should receive a probability ranking of ñlikely.ò 

Possible: Event is probable within the next five years 
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Magnitude/Severity 

Drought impacts are wide-reaching and may be economic, environmental, and/or societal. 

Generally, the most significant impacts associated with drought in Kansas are those related to 

agriculture. As discussed in the profile on Agricultural Infestation, the agricultural industry 

provides the economic base for Sumner County. A prolonged drought could have severe 

economic impacts. 

Drought conditions can also cause soil to compact and not absorb water well, potentially making 

an area more susceptible to flooding. An ongoing drought may also leave an area more prone to 

wildfires. Water supply is also of concern during periods of prolonged drought. A 2006 

assessment of 800 city or rural water district drinking water systems by the Kansas Water Office 

indicated that one contract water supplier in Sumner County is vulnerable to drought.  In 

addition, privately owned wells may be vulnerable. Drought impacts increase with the length of a 

drought. 

Limited : 10-25 percent of property severely damaged; shutdown of facilities for more than one 

week; and/or injuries and/or illnesses that do not result in permanent disability 

Hazard Summary 

Calculated Priority Risk Index Planning Significance 

2.05 Moderate 

 

3.2.5 Extreme Temperatures  

Description 

Extreme temperature events, both hot and cold, can have severe impacts on human health and 

mortality, natural ecosystems, agriculture, and other economic sectors.  

Heat 

According to the Centers for Disease Control and prevention, 8,015 people died in the United 

States from excessive heat exposure between 1979 and 2003. During this period, more people in 

the United States died from extreme heat than from hurricanes, lightning, tornadoes, floods, and 

earthquakes combined. Those at greatest risk for heat-related illness include infants and children 

up to four years of age, people 65 years of age and older, people who are overweight, and people 

who are ill or on certain medications. However, even young and healthy individuals are 

susceptible if they participate in strenuous physical activities during hot weather.  In agricultural 

areas, the exposure of farm workers, as well as livestock, to extreme temperatures is a major 

concern. Also, during extreme heat events, infrastructure, energy sources in particular, can be 

stressed, and long-term extreme heat can stress water sources, particularly if occurring during a 

period of drought. 
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According to information provided by FEMA, extreme heat is defined as temperatures that hover 

10 degrees or more above the average high temperature for the region and last for several weeks. 

Ambient air temperature is one component of heat conditions, with relative humidity being the 

other. The relationship of these factors creates what is known as the apparent temperature. The 

Heat Index chart shown in Figure 3.4 uses both of these factors to produce a guide for the 

apparent temperature or relative intensity of heat conditions. 

Figure 3. 4 Heat Index (HI) Chart  

 
Source: National Weather Service (NWS)  

Note: Exposure to direct sun can increase Heat Index values by as much as 15°F. The shaded zone above 105°F corresponds to 

a HI that may cause increasingly severe heat disorders with continued exposure and/or physical activity. 

 

From 1995-2006, there were 230 fatalities in the U.S. attributed to summer heat according to the 

National Weather Service. Table 3.10 below shows number of heat related fatalities per year 

form 1995-2006. 

Table 3.10 Extreme Heat Fatalities, U.S. 1995 -2006 

Year Heat Related Fatalities 

1995 1,021 

1996 36 

1997 81 

1998 173 

1999 502 

2000 158 

2001 166 
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Year Heat Related Fatalities 

2002 167 

2003 36 

2004 6 

2005 158 

2006 253 

Total 2757 

Annual Avg. (1995-2006)  230 

Source: National Weather Service, http://www.weather.gov/os/hazstats/images/67-years.pdf  

 

Table 3.11 lists typical symptoms and health impacts of exposure to extreme heat. 

Table 3.11 Typical Health Impacts of Extreme Heat  

Heat Index (HI) Disorder 

80-90° F (HI) Fatigue possible with prolonged exposure and/or physical activity 

90-105° F (HI) Sunstroke, heat cramps, and heat exhaustion possible with prolonged exposure 

and/or physical activity 

105-130° F (HI) Heatstroke/sunstroke highly likely with continued exposure 

Source: National Weather Service Heat Index Program, www.weather.gov/os/heat/index.shtml  

 

The National Weather Service has a system in place to initiate alert procedures (advisories or 

warnings) when the Heat Index is expected to have a significant impact on public safety. The 

expected severity of the heat determines whether advisories or warnings are issued. A common 

guideline for issuing excessive heat alerts is when the maximum daytime Heat Index is expected 

to equal or exceed 105 degrees Fahrenheit (°F) and the night time minimum Heat Index is 80°F 

or above for two or more consecutive days. 

Cold 

For humans, extreme cold can cause hypothermia (an extreme lowering of the bodyôs 

temperature) and permanent loss of limbs due to frostbite. Infants and the elderly are particularly 

at risk, but anyone can be affected. According to the National Center for Health Statistics, 

approximately 600 adults die from hypothermia each year, with the isolated elderly being most at 

risk. The National Institute on Aging estimates that more than 2.5 million Americans are 

especially vulnerable to hypothermia, with the isolated elderly being most at risk. About 10 

percent of people over the age of 65 have some kind of temperature-regulating defect, and 3-4 

percent of all hospital patients over 65 are hypothermic. 

Also at risk are those without shelter or who are stranded, or who live in a home that is poorly 

insulated or without heat. Other impacts of extreme cold include asphyxiation (unconsciousness 

or death from a lack of oxygen) from toxic fumes from emergency heaters, household fires, 

which can be caused by fireplaces and emergency heaters; and frozen/burst pipes. 

http://www.weather.gov/os/hazstats/images/67-years.pdf
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Wind can greatly amplify the impact of cold ambient air temperatures. Provided by the National 

Weather Services, Figure 3.5 below shows the relationship of wind speed to apparent 

temperature and typical time periods for the onset of frostbite. 

Figure 3. 5 Wind Chill C hart  

 

Source: NOAA, National Weather Service, http://www.weather.gov/om/windchill/ 

Warning Time: 1ðmore than 24 hours 

Duration: 4ðmore than one week 

Geographic Location 

The entire planning area is subject to extreme heat events and all participating jurisdictions are 

affected. 

Previous Occurrences 

During the period from 1950-2009, the NCDC database lists one incident of extreme heat in 

Sumner County in July 2006. During July 16-20, 2006 a deadly heat wave gripped much of 

central, south-central and southeast Kansas, and temperatures peaked in the 105-110 °F degree 

range, with afternoon heat indices about the same. The cover of darkness provided little in the 

way of relief, as overnight temperatures were slow to fall off, reaching only the upper 70s by 

sunrise for some locations. The prolonged heat claimed five lives across south-central and 

southeast Kansas, most of them elderly men. Three occurred in Wichita, one in Iola, and another 

in Coffeyville. The heat unofficially claimed three other lives, two in Wichita and one in 
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Coffeyville. Additionally, dozens of individuals across central, south-central and southeast 

Kansas were treated for heat-related illnesses.  

During 2005-2007, Sumner County received USDA emergency designations seven times for 

excessive heat; twice in 2005, four times in 2006, and once in 2007.  

Figure 3.6graphs the record temperatures by month from 1894 to 2008.  

Figure 3.6  Daily Temperature Averages and Extremes, Wellington  

 
- Extreme Max. is the maximum of all daily maximum temperatures recorded for the day of the year. 

- Ave. Max. is the average of all daily maximum temperatures recorded for the day of the year. 

- Ave. Min. is the average of all daily minimum temperatures recorded for the day of the year. 

- Extreme Min. is the minimum of all daily minimum temperatures recorded for the day of the year. 

Source: High Plains Regional Climate Center, 

http://www.hprcc.unl.edu/data/historical/index.php?state=ks&action=select_state&submit=Select+State 

 

According to the USDA Risk Management Agency, insured crop losses in Sumner County as a 

result of extreme heat conditions from 2005 to 2007 totaled $349,122. Table 3.12 summarizes 

these claims by year, crop, and hazard. 

http://www.hprcc.unl.edu/data/historical/index.php?state=ks&action=select_state&submit=Select+State
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Table 3.12 Claims Paid in Sumner County for Crop Loss as a Result of Extreme Heat  

Year Crop Hazard 

Claims 
Paid ($) 

2005 Cotton Heat $4,817 

2005 Soybeans Heat $43,758 

2005 Corn Heat $6,158 

2005 Sorghum Heat $109,514 

2005 Sunflowers Heat $1,474 

2006 Corn Heat $10,440 

2006 Sorghum Heat $31,543 

2006 Soybeans Heat $14,463 

2007 Wheat Hot Wind $4,984 

2007 Sorghum Heat $121,971 

Total   $349,122 

Source: USDA Risk Management Agency, 2008 

 

Probability of Future Occurrences 

Although periods of extreme heat generally occur on an annual basis, events that cause 

significant risk occur less often. The HMPC determined that damaging periods of extreme heat 

occur between 10 to 100 percent of the time resulting in a probability of likely.  

An extreme heat event is more likely to occur in the summer months of May, June, July, August, 

and September, and an extreme cold event is more likely to occur in the winter months of 

November, December, January, February, and March. 

Likely:  Event is probable within the next three years. 

Magnitude/Severity 

Due to the potential for fatalities and the possibility for the loss of electric power due to 

increased strain on power generation and distribution for air conditioning, periods of extreme 

heat can severely affect the planning area. In addition, accompanying drought may compound 

the problem exacerbating agricultural and economic losses. 

Li mitedð10-25 percent of property severely damaged; shutdown of facilities for more than a 

week; and/or injuries/illnesses treatable do not result in permanent disability 

 
Calculated Priority Risk Index Planning Significance 

2.5 Moderate 
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3.2.6 Flood  

Description 

Floods, while generally caused by the accumulation of too much water in too little time in too 

small an area, can be divided into several types, such as riverine, flash, ice-jam, storm-surge, and 

dam and levee failure floods. Warning time can range from a few seconds to months, and the 

duration can last from hours to weeksðor even months in the case of some areas during the 

1993 flood. 

There are several different types of potential flood events in Sumner County including riverine, 

flash flooding, and urban stormwater. Riverine flooding is defined as when a watercourse 

exceeds its ñbank-fullò capacity. Riverine flooding generally occurs as a result of prolonged 

rainfall, or rainfall that is combined with soils already saturated from previous rain events. The 

area adjacent to a river channel is its floodplain. In its common usage, ñfloodplainò most often 

refers to that area that is inundated by the 100-year flood, the flood that has a 1 percent chance in 

any given year of being equaled or exceeded. The 1 percent annual flood is the national standard 

to which communities regulate their floodplains through the National Flood Insurance Program.  

Factors that directly affect the amount of flood runoff include precipitation, intensity and 

distribution, the amount of soil moisture, seasonal variation in vegetation, and water-resistance 

of the surface areas due to urbanization. The term "flash flood" describes localized floods of 

great volume and short duration. In contrast to riverine flooding, this type of flood usually results 

from a heavy rainfall on a relatively small drainage area. Precipitation of this sort usually occurs 

in the spring and summer. Urban flood events result as land loses its ability to absorb rainfall as 

it is converted from fields or woodlands to roads, buildings, and parking lots. Urbanization 

increases runoff two to six times over what would occur on undeveloped terrain.  

Riverine flooding is the most common type of flood hazard in Sumner County. Sumner County 

is also prone to flash flooding. Sumner County also has 11 state regulated dams (1 is a high 

hazard dam). A levee system provides limited protection to the city of Mulvane. Other levees 

that exist in the county protect primarily agricultural land. The hazard profile for breach of dams 

and levees is described separately under section 3.2.3. 

Warning Time: 2ð12-24 hours 

Duration : 3ðless than one week 

Geographic Location 

There are primarily three watersheds in Sumner County. The Middle Arkansas-Slate watershed 

contains the cities of Mulvane, Oxford, Wellington, Geuda Springs and Conway Springs.  The 

city of Belle Plaine is located in the Ninnescah watershed.  The Chikaskia watershed includes the 

cities of Argonia, Caldwell, Hunnewell, Mayfield, Milan and South Haven.  
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Of the thirteen communities in Sumner County, sevend communities are currently participating 

in the National Flood Insurance Program (NFIP): Sumner County, Argonia, Belle Plaine, Geuda 

Springs, Mulvane, South Haven and Wellington participate in the NFIP.  Four mapped 

communities with designated special flood hazard areas do not participate in the NFIP:  

Caldwell, Conway Springs, Milan, and Oxford. Two mapped communities have No Special 

Flood Hazard Areas (NSFHA):  Hunnewell and Mayfield.  

Although Digital Flood Insurance Rate Maps (DFIRM) are now available, the best available data 

for flooding in Sumner County during the vulnerability analysis phase of this planning effort was 

HAZUS-MH MR3, FEMAôs software program for estimating potential losses from disasters.  

HAZUS was used to generate a one percent annual flood, or 100-year flood, event for major 

rivers and creeks in the County. The software produces flood polygon and flood depth grids that 

represent the 100-year flood. While not as accurate as official flood maps these floodplain 

boundaries are for use in GIS-based loss estimation. Figure 3.10 is a map of Sumner Countyôs 

100-year floodplain as generated by HAZUS-MH MR3 with an overlay of the DFIRM. As the 

map displays, the 100-year floodplain boundaries created by the HAZUS flood model are fairly 

consistent with the DFIRM floodplain boundaries. In some areas HAZUS underestimates the 

level of flooding, in comparison to the DFIRM.  

Figures 3.7 to 3.17 provide the individual city maps with both the HAZUS generated floodplain 

and the DFIRM overlay.  
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Figure 3. 7 Sumner County DFIRM and HAZUS 100 -Year Floodplain  
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Argonia.  

The floodplain of Argonia Creek is located along the eastern boundary of the corporate limits.  

Figure 3. 8 Argonia DFIRM and HAZUS 100 -year Floodplain Boundary  
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Belle Plaine 

The floodplain of Euphrates Creek flows along a small area south of highway 55 south of the 

city limits.  It extends into a small area within the southeast section of Belle Plaineôs city limits.  

Upon exiting the city limits, floodplain follows along the southern corporate boundary and then 

extends south into the county.     

Figure 3. 9 Belle Plaine DFIRM and HAZUS 100 -year Floodplain Boundary  
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Caldwell 

There are two small portions of floodplain extending into the city limits of Caldwell.  One area 

portion is located north and south of highway 81 along the eastern border of the city limits.  The 

other portion is located in the southeastern corner of the community.   

Figure 3. 10 Caldwell DFIRM and HAZUS 100 -year Floodplain  
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Conway Springs 

The portions of the City that are in the floodplain are the eastern-most annexed areas.  The 

northeastern annexed area is almost completely in the floodplain and the southeastern annexed 

area has a small northeast corner in the floodplain. 

Figure 3. 11 Conway Springs  DFIRM and HAZUS 100 -year Floodplain  
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Geuda Springs 

The floodplain of the Arkansas River and Salt Creek cover portions of the community near the 

northern and eastern corporate limits with a small finger of floodplain following a tributary 

through a portion of the northwest corner. 

Figure 3. 12 Geuda Springs DFIRM and HAZUS 100 -year Floodplain  
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Hunnewell 

There are no designated floodplain areas within the corporate limits of Hunnewell.  The City of 

Hunnewell is designated as a No Special Flood Hazard Area (NSFHA) on the DFIRM. 

Mayfield 

There are no designated floodplain areas within the corporate limits of Mayfield.  The City of 

Mayfield is designated as a No Special Flood Hazard Area (NSFHA) on the DFIRM. 
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Milan 

The floodplain areas of the city are along the western  and eastern edges of corporate limits.  The 

floodplain area from a tributary along the eastern edge extends farther into the city limits than the 

western edge floodplain.. 

Figure 3.1 3 Milan  DFIRM and HAZUS 100 -year  Floodplain  
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Mulvane 

The floodplain of the Arkansas River passes along the western edge of the community.  The Dog 

Creek floodplain is located near southeastern edge of the corporate limits.  

Figure 3.1 4 Mulvane DFIRM and HAZUS 100 -year Floodplain  
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Oxford 

The floodplain of the Arkansas River is located along the eastern edge of the corporate limits.   

The narrow floodplain of a tributary also crosses the southwestern corner of the city. 

Figure 3.1 5 Oxford DFIRM and HAZUS 100 -year Floodplain  
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South Haven 

The floodplain of Spring Creek enters the community at the northern corporate limits and travels 

through the northeastern portion of the community.  Antelope Creek, which lies east of the 

corporate limits, flows into Spring Creek where it exits the community corporate limits.  The 

Shoo Fly Creek floodplain is located west and south of the corporate limits. 

Figure 3.1 6 South Haven DFIRM and HAZUS 100 -year Floodplain  
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Wellington 

The Slate Creek floodplain lies along the southeastern/south portion of the corporate city limits. 

The narrow floodplains of three tributaries traverse the city from north to south.  In addition, 

there are designated floodplain areas around Wellington Lake in this annexed portion of the City. 
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Figure 3.1 7 Wellington DFIRM and HAZUS  100-year Floodplain  
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Previous Occurrences 

This section describes 37 recorded flood events in Sumner County between 1951 and 2009, 

including nine presidential disaster declarations. Information on 20 non-declared events between 

1993 to the present was obtained from the NCDC database unless otherwise indicated. This 

database does not contain information on flooding prior to 1993. Information on the historic 

flood of 1951 was obtained from the U.S. Geological Survey.  

FEMA-1849-DR:  Severe Storms, Flooding, Straight-line Winds, and TornadoesðJune 25, 

2008 (April 25 to May 18)  

During the period of April 25 to May 16, 2009 severe storms resulted in flooding and flash 

flooding across south central and eastern Kansas.  

In Argonia the Chikaskia River over-flowed and went into the city River Park.  The sidewalks 

were undermined; the park pavilion deck was covered with river silt.  The bath house was 

flooded and the water heater and shelving in the bath house were destroyed.  The City received 

just over $3,000 in FEMA public assistance funds for the damages. 

In Wellington, a road was washed away going to the park. 

FEMA-1808-DR:  Severe Storms, Flooding, and TornadoesðOctober 31, 2008 (September 

11-17) 

During the period of September 11-17, 2009, severe storms accompanied by tornadoes, lightning 

and torrential rains resulted in flooding and flash flooding across south central and eastern 

Kansas.  A volunteer firefighter from Argonia died attempting to rescue five teenagers who 

became trapped as they were rafting down the Chikaskia River.  Water ran over numerous roads 

across the county. Kansas Highway 49 north of Conway Springs and Highway 42 near 

Suppersville were closed due to high water.  Interstate 35 near Wellington was also closed.  In 

the Riverdale area near Belle Plaine a water rescue was performed when a pickup truck tried to 

drive through 2 feet deep water and became stranded. Flooding along the Ninnescah River lead 

to evacuations in the Ponderosa area west of Belle Plaine.  

FEMA-1776-DR: Severe Storms, Flooding, and TornadoesðJuly 9, 2008 May 22-June 16) 

Beginning May 22, 2008 and continuing through June 16, 2008, severe storms across Kansas 

produced large hail, lightening, high winds, tornadoes and torrential rains.   The severe weather 

produced widespread flooding across most of the county.  Several high water rescues were 

reported as local law and fire officials had to rescue individuals from on top of their vehicles and 

in once instance clinging to a tree.  Street flooding was reported in Wellington and six to seven 

inches of water was reported over Highway.  Roads around Belle Plaine were also covered in 

water.  

FEMA-1699-DR: Severe Storms, Tornadoes, and FloodingðMay 6, 2007 (May 4-June 1) 

In Mulvane, Styx Creek flooded during this event. 
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FEMA-1579-DR: Severe Winter Storms, Heavy Rains, and FloodingðFebruary 8, 2005 
(January 4-6) 

FEMA-1258-DR: Severe Storms and FloodingðNovember 5, 1998 (October 30-November 3) 

Widespread heavy rains of 6-10 inches inundated South-Central and Southeast Kansas from the 

evening of October 30
th
 through November 1

st
.   The record flooding resulted in 1 confirmed 

death, 2 injuries, just over 5,300 evacuations, and $32 million in damage to crops, highways, 

private and business property and soil erosion.  Over 2000 homes and hundreds of businesses 

and other buildings were damaged.  In Sumner County, two people were treated for hypothermia 

in a local hospital.   

FEMA-1000-DR: Flooding and Severe StormsðJuly 22, 1993 

FEMA-403-DR: Severe Storms and FloodingðSeptember 28 1973 

The Ninnescah River inundated U.S. Highway 81 near Belle Plain forcing evacuations and 

causing damage. 

FEMA-378-DR: Severe Storms and FloodingðMay 2, 1973 

Other past flood events include the following. 

July 4, 2007.  A stationary front draped itself across South Central Kansas with abundant 

moisture to work with.  Afternoon heating allowed for widespread thunderstorms to form.  With 

much of the area recovering from heavy rain a few days prior, flash flooding was a byproduct of 

these storms.  Law enforcement reported Highway 81 at Belle Plaine was under 1 foot of water.  

June 28- July 1, 2007.  An upper level low pressure system stalled across the area for several 

days resulting in periods of numerous and widespread heavy showers and thunderstorms across 

portions of south-central and southeast Kansas.  6 to 9 inch rainfall amounts occurred across the 

eastern half of Sumner County from June 28
th
 through the 30

th
, producing widespread flooding.  

March 3, 2007.  A large swath of moderate to heavy rain with embedded thunderstorms moved 

across south-central and east-central Kansas producing widespread 1 to 3 inch rainfall amounts.  

The rain fell on already saturated soils.  Flooding affected rural roads and low water crossings as 

well as city streets. 

March 30, 2007.  Thunderstorms dropped 2 to 4 inches of rain across central and southeast 

portions of Sumner County.  Several rural roads and some town roads were closed due to high 

water.  

August 27, 2004.  Flash flooding near Wellington resulted in rural roads and low water crossings 

being closed. 

October 3, 2002.  As a result of flash flooding near Conway Springs in central Sumner County 

K-49 and Highway 81 were flooded.  

June 12, 2002.  Flash flooding resulted in rural roads and low water crossings being closed, 

including the Highway 81/Rome Road intersection 10 miles south of Wellington.  

June 4, 2002.  Flash flooding resulted in roads near Ashton and Caldwell being closed due to 

flooding. 
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June 8, 2001.   Flash flooding in central and eastern Sumner County resulted in road and low 

water crossings new Wellington being closed. 

June 5, 2001.  Flash flooding in central and eastern Sumner County resulted in numbers road 

closings. 

May 17, 2001.  Flash flooding covered Highway 81 south of Wellington. 

March 23, 2000. Widespread heavy rains in Sumner County caused flooding of the Ninnescha 

River and itôs tributaries.  The flooding forced the closures of many roads, most notably 

Highway 81 in Belle Plaine.  Some of the flooded roads remained closed through March 25
th
.  

One neighborhood in Wellington was impacted with widespread flooding of yards reported. 

July 2, 1999, Flash Flood.  Torrential rains beginning in Argonia and ending in South Haven 

flooded many roads including Highway 81 which was closed. 

April 27, 1994, Flash Flood.  Over five inches of rain that fell in a few hours caused Bitter 

Creek near Portland to overflow its banks and flood part of Highway 166.  

October 1973, Flood.  Flooding caused an estimated 4 million dollars in damages to public 

facilities in the City of Mulvane. (Sumner Co and Incorporated Areas Flood Insurance Study, 

FEMA) 

May 17, 1967, Flood.  During the May 1967 flood, the Ninnescah River washed out a bridge 

west of the City of Belle Plaine and another privately owned bridge, and it damaged other 

smaller bridges.  Arkansas River flooding forced the evacuation of families living east of the 

City of Oxford.  In Wellington, the Rock Island Slough and Hargis Creek forced some 

evacuations and caused damage. (Sumner Co and Incorporated Areas Flood Insurance Study, 

FEMA) 

July 19-13, 1951, Flood. This flood extended over about one-half of the state, including the 

north central, northeastern, east central, and southeastern parts, and along the Missouri and 

Osage Rivers in western Missouri. The flood was caused by storms that originated at the 

convergence of warm, moist, tropical air from the Gulf of Mexico and a frontal system that was 

centered in east-central Kansas. The resulting precipitation, which for the four days ranged from 

6 to 17.5 inches, fell during three periods about 24 hours apart starting during the evening of July 

9. Precipitation totals for May and June had been much greater than normal, and precipitation 

during the first eight days of July had been light to moderate. Because the soil was saturated, 

virtually all precipitation that fell during July 10-13 was available for runoff (U.S. Geological 

Survey Kansas Water Science Center, 1952). The 1951 flood was exceeded only in recorded 

history by the legendary flood of 1844, which primarily affected the Kansas, Marais des Cygnes, 

Neosho, and Verdigris River Basins in eastern Kansas and the Osage and Missouri River Basins 

in Missouri. According to the American Red Cross, 19 people were killed, directly or indirectly, 

and the 1951 floods in Kansas and Missouri injured about 1,100 people. Total damage from the 

floods was unprecedented. From the headwaters of the Kansas River to the mouth of the 

Missouri River at St. Louis, about two million acres were flooded, 45,000 homes were damaged 

or destroyed, and 17 major bridges, some of them weighted with locomotives in an attempt to 

hold them, were washed away. By October of 1951, estimates of the total damage ranged as high 

as $2.5 billion (about $17 billion in 2000 dollars) (Davis, 1953). 
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June 8-9, 1923, Flood.  In June 1923 excessive precipitation fell over all of the Little Arkansas, 

Ninnescah, and Chikaskia River Basins as well as the Arkansas River Valley and major flooding 

occurred on all of the affected streams.   

1844 Flood. This event is the largest flood on the Kansas River in recorded history; however, 

little damage resulted from this flood as the region was not yet very populated. 

 

According to the USDA Risk Management Agency, Insured crop losses in Sumner County as a 

result of flood conditions and excessive moisture from 2005 to 2007 totaled $13,212,179. Table 

3.13 provides a summary of claims paid, by year, crop, and hazard that caused damages. 

Table 3.13 Claims  Paid in Sumner County for Crop Loss as a Result of Flood and 

Excessive Moisture  

Year Crop Hazard 
Claims 

Paid 

2005 Wheat Excess Moisture/Precip/Rain $1,217,832 

2005 Cotton Excess Moisture/Precip/Rain $26,949 

2005 Corn Excess Moisture/Precip/Rain $18,996 

2005 Grain Sorghum Excess Moisture/Precip/Rain $102,851 

2005 Soybeans Excess Moisture/Precip/Rain $39,185 

2006 Cotton Excess Moisture/Precip/Rain $12,359 

2006 Grain Sorghum Excess Moisture/Precip/Rain $13,089 

2006 Soybeans Excess Moisture/Precip/Rain $5,038 

2007 Wheat Excess Moisture/Precip/Rain $10,326,551 

2007 Corn Excess Moisture/Precip/Rain $133,512 

2007 Grain Sorghum Excess Moisture/Precip/Rain $737,089 

2007 Soybeans Excess Moisture/Precip/Rain $517,112 

2005 Wheat Flood $172 

2005 Cotton Flood $6,962 

2005 Corn Flood $2,273 

2005 Grain Sorghum Flood $4,242 

2005 Soybeans Flood $9,511 

2007 Wheat Flood $33,528 

2007 Corn Flood $4,131 

2007 Grain Sorghum Flood $797 

Total   $13,212,179  

Source: USDA Risk Management Agency, 2008 

 

Probability of Future Occurrences 

Based on the detailed historical data available from 1993 to the present, there were 37 flood 

events in 15 years. This results in a probability of 100 percent for any given year for at least 

minor flooding. When considering significant events, there have been at least 7 over the 56-year 

period from 1951 to the present in Sumner County. Therefore, on average there is a 12.5 percent 

chance in any given year that a significant event will occur. Considering that there are minor and 
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flash flood events that were not used in determining this factor, it is reasonable to determine that 

the probability of future flooding in Sumner County is highly likely. 

Highly Likely:  History of events is greater than 33% likely per year 

Magnitude/Severity 

Past flood events in Sumner County have caused significant damage to property and agriculture, 

endangered lives, and shut down critical facilities and infrastructure. 

Limited : 10-25 percent of property severely damaged; shutdown of facilities for more than one 

week; injuries and/or illnesses do not result in permanent disability. 

Hazard Summary 

Calculated Priority Risk Index Planning Significance 

3.4 High 

 

3.2.8 Hailstorm  

Description 

Hailstorms in Kansas cause damage to property, crops, and the environment and kill and injure 

livestock. Because of the large agricultural industry in Kansas, crop damage and livestock losses 

due to hail are of great concern to the state. In the United States, hail causes more than $1 billion 

in damage to property and crops each year. In 2005, hail and wind damage made up 45 percent 

of homeowners insurance losses. Much of the damage inflicted by hail is to crops. Even 

relatively small hail can shred plants to ribbons in a matter of minutes. Vehicles, roofs of 

buildings and homes, and landscaping are the other things most commonly damaged b y hail. 

Hail has been known to cause injury to humans, and occasionally has been fatal.  

Hail is associated with thunderstorms that can also bring powerful winds and tornadoes. A 

hailstorm forms when updrafts carry raindrops into extremely cold areas of the atmosphere 

where they condense and freeze. Hail falls when it becomes heavy enough to overcome the 

strength of the updraft and is pulled by gravity towards the earth. The onset of hailstorms is 

generally rapid.  

Based on information provided by the Tornado and Storm Research Organization, Table 3.14 

below describes typical damage impacts of the various sizes of hail. 

Table 3.14. Tornado and Storm Research Organization  Hailstorm Intensity Scale  

Intensity 
Category 

Diameter 
(mm) 

Diameter 
(inches) 

Size 
Description 

Typical Damage Impacts 

Hard Hail 5-9 0.2-0.4 Pea No damage 
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Intensity 
Category 

Diameter 
(mm) 

Diameter 
(inches) 

Size 
Description 

Typical Damage Impacts 

Potentially 
Damaging 

10-15 0.4-0.6 Mothball Slight general damage to plants, crops 

Significant 16-20 0.6-0.8 Marble, grape Significant damage to fruit, crops, 
vegetation 

Severe 21-30 0.8-1.2 Walnut Severe damage to fruit and crops, damage 
to glass and plastic structures, paint and 
wood scored 

Severe 31-40 1.2-1.6 Pigeon's egg > 
squash ball 

Widespread glass damage, vehicle 
bodywork damage 

Destructive 41-50 1.6-2.0 Golf ball > 
Pullet's egg 

Wholesale destruction of glass, damage to 
tiled roofs, significant risk of injuries 

Destructive 51-60 2.0-2.4 Hen's egg Bodywork of grounded aircraft dented, 
brick walls pitted 

Destructive 61-75 2.4-3.0 Tennis ball > 
cricket ball 

Severe roof damage, risk of serious injuries 

Destructive 76-90 3.0-3.5 Large orange > 
Soft ball 

Severe damage to aircraft bodywork 

Super 
Hailstorms 

91-100 3.6-3.9 Grapefruit Extensive structural damage. Risk of 
severe or even fatal injuries to persons 
caught in the open 

Super 
Hailstorms 

>100 4.0+ Melon Extensive structural damage. Risk of 
severe or even fatal injuries to persons 
caught in the open 

Source: Tornado and Storm Research Organization (TORRO), Department of Geography, Oxford Brookes University  

Notes: In addition to hail diameter, factors including number and density of hailstones, hail fall speed and surface wind speeds 

affect severity.  

 

Warning Time: 4ðLess than 6 hours 

Duration : 1ðless than 6 hours 

Geographic Location 

The entire planning area, including all participating jurisdictions, is at risk to hailstorms. 

Previous Occurrences 

The NCDC reports 390 hail events in Sumner County between 1956 and 2009. Table 3.15 shows 

the number of hail events by the size of the hail. 

Table 3.15 Hail Events Summarized by Hail Size (in inches)  

Hail Size 
(inches) 

Number of Events 
1956-2009 

0.75  103 
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Hail Size 
(inches) 

Number of Events 
1956-2009 

0.88 31 

1.00 116 

1.25 16 

1.50 10 

1.75 88 

2.00 5 

2.50 11 

2.75 7 

3.50 1 

4.00 1 

4.50 1 
Source National Climatic Data Center Storm Events Database 

 

According to the USDA Risk Management Agency, Insured crop losses in Sumner County as a 

result of hail from 2005 to 2007 totaled $410,590. Table 3.16 summarizes these claims. 

Table 3.16 Claims Paid in Sumner County for Crop Loss as a Result of Hail  

Year Crop Hazard Claims Paid  

2005 Wheat Hail $264,069 

2005 Cotton Hail $47,168 

2005 Corn Hail $3,907 

2005 Grain Sorghum Hail $28,288 

2005 Soybeans Hail $10,662 

2006l Wheat Hail $1,958 

2007 Wheat Hail $54,538 

TOTAL   $410,590 

Source: USDAôs Risk Management Agency, 2008 

 

Probability of Future Occurrences 

Based on this data, there have been 390 events in a 53-year period, producing an average of 7.4 

hail events each year in Sumner County. When limiting the probability analysis to hail events 

producing hail 1.75 inches and larger, there have been 114 events in a 53-year period. Based on 

this history, the probability of a moderately damaging hail event in any given year is 100 percent. 

There were three events during this period of hail over three inches. The probability of a hail 

event of this magnitude is six percent in any given year. 

Regarding probability based on time of year, Figure 3.18 shows the daily probability of a 

hailstorm occurrence for Sumner County. Probability is highest in the spring months and overall 

probability is highest in the most recent reporting period. 
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Figure 3.18. Daily Hailstorm Probability, 2ò Diameter or Larger Sumner County 1980-1994 

 

 

Source: National Severe Storms Laboratory, http://www.nssl.noaa.gov/hazard/hazardmap.html 

 

Figure 3.19 is based on hailstorm data from 1980-1994. It shows the probability of hailstorm 

occurrence (2ò diameter or larger) based on number of days per year within a 12.5 mile radius of 

a given point on the map.  

 

http://www.nssl.noaa.gov/hazard/hazardmap.html
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Figure 3.19 Annual Hailstorm Probability (2ôô diameter or larger), United States 1980-1994 

 

Source: NSSL, http://www.nssl.noaa.gov/users/brooks/public_html/bighail.gif 

Note: Black rectangle indicates approximate location of Sumner County 

 

Highly Likely : Event has up to a 1 in 1 year chance of occurring (1/1 = 100%). 

Magnitude/Severity 

In addition to concerns for public safety, assets that are vulnerable to hail damage include crops 

and built structures. Of these, crop damage from hailstorms is the most common and costly. 

Large hail can devastate crops that are at vulnerable stages in the plant/harvest cycle, and it is 

possible for a great percentage of crop yields to be lost as a result of even a single hail event.  

Sumner County has the 3
rd

 largest amount of land in farms in the State of Kansas.  Agricultural 

yield is vital to the economy of the County.  A damaging hail event could be devastating in the 

planning area. 

Structure damage due to hail is usually covered under private insurance. Information on specific 

structural damage costs in the planning area as a result of hail damage was not available.   NCDC 

reported $3,034,000 in property damage between July 4, 1956 and March 31, 2009. 

Critical:  25-50 % of property severely damaged. 

Hazard Summary 

Calculated Priority Risk Index Planning Significance 

3.4 High 

 

http://www.nssl.noaa.gov/users/brooks/public_html/bighail.gif
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3.2.10 Lightning  

Description 

According to the National Weather Service, lightning is one of the most underrated severe 

weather hazards. The second deadliest weather killer in the United States, it ranks above 

hurricanes or tornadoes with an average of 73 deaths and 300 injuries each year. The National 

Lightning Safety Institute reports that lightning causes more than 26,000 fires in the United 

States each year. The institute estimates that the total cost for direct and indirect impacts of 

lightning including property damage, increased operating costs, production delays, and lost 

revenue to be in excess of $6 billion per year.  

Severe thunderstorms strike Kansas on a regular basis. In addition to the heavy rains that cause 

floods, high winds, tornadoes, and thunderstorms, lightning often accompanies thunderstorms 

and can cause injury, death, property damage, and wildland fires. The widespread and frequent 

nature of thunderstorms makes lightning a relatively common occurrence. Of particular concern 

in Kansas, is the protection of facilities and communications systems that are important to 

emergency response operations, protection of public health, and maintenance of the stateôs 

economy. The threat to communications systems includes tornado sirens, which could get 

knocked out just when they are needed most.  

Warning Time: 2ð12-24 hours 

Duration:  1ðless than six hours 

Geographic Location 

The entire planning area, including all participating jurisdictions, is at risk to lightning. 

Figures 3.20 and 3.21 show Sumner County located in an area with an average of 30-50 days 

with thunderstorms per year per 10,000 square miles and four to eight lightning strikes per 

square kilometer per year. 
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Figure 3. 20 Distribution and Frequency of Thunderstorms  

 

 

Figure 3.2 1. Location and Frequency of Lightning in Kansas  

 

Source: National Weather Service, www.lightningsafety.noaa.gov/lightning_map.htm 

 


