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SECTION 1 - INTRODUCTION  

PURPOSE 

Union County and its participating cities, public school districts, Southwestern Community College, and 
Greater Regional Medical Center prepared this Multi-Jurisdictional Hazard Mitigation Plan update to 
guide hazard mitigation planning to better protect the people and property of the planning area from the 
effects of hazard events. 

This plan demonstrates the jurisdictionsô commitments to reducing risks from hazards and serves as a 
tool to help decision makers direct mitigation activities and resources. This plan was also developed to 
make Union County and the participating jurisdictions eligible for certain federal grant programs, 
specifically the Federal Emergency Management Agencyôs (FEMA) Hazard Mitigation Assistance 
(HMA) grants including the Hazard Mitigation Grant Program (HMGP), Building Resilient Infrastructure 
and Communities (BRIC), and Flood Mitigation Assistance (FMA) Program. 

BACKGROUND AND SCOPE 

Each year in the United States, disasters take the lives of hundreds of people and injure thousands 
more. Nationwide, taxpayers pay billions of dollars annually to help communities, organizations, 
businesses, and individuals recover from disasters. These monies only partially reflect the true cost of 
disasters because additional expenses to insurance companies and nongovernmental organizations 
are not reimbursed by tax dollars. Many disasters are predictable, and much of the damage caused by 
these events can be alleviated or even eliminated. 

Hazard mitigation is defined by FEMA as ñany sustained action taken to reduce or eliminate long-term 
risk to human life and property from a hazard event.ò The results of a three-year, congressionally 
mandated independent study to assess future savings from mitigation activities provides evidence that 
mitigation activities are highly cost-effective. On average, each dollar spent on mitigation saves society 
$4 in avoided future losses, in addition to saving lives and preventing injuries (National Institute of 
Building Science Multi-Hazard Mitigation Council 2005). 

Hazard mitigation planning is the process through which hazards that threaten communities are 
identified, likely impacts of those hazards are determined, mitigation goals are set, and appropriate 
strategies to lessen impacts are determined, prioritized, and implemented. Union County and the 
participating incorporated cities and public school districts and other jurisdictions that participated in this 
plan update developed a Multi-Jurisdictional Hazard Mitigation Plan (hereafter referred to as the 2024 
Union County Hazard Mitigation Plan), which serves to update the previous plan. 

This plan documents the hazard mitigation planning process undertaken by the Union County Hazard 
Mitigation Planning Committee (HMPC). It identifies relevant hazards and vulnerabilities in the planning 
area and sets forth an updated mitigation strategy to decrease vulnerability and increase resiliency and 
sustainability in Union County. 

The Union County Multi-Jurisdictional Hazard Mitigation Plan is a multi-jurisdictional plan that 
geographically covers the participating jurisdictions within Union Countyôs boundaries (hereinafter 
referred to as the planning area). The following jurisdictions officially participated in the planning 
process: 
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Á Unincorporated Union County 

Á City of Afton 

Á City of Arispe 

Á City of Creston 

Á City of Cromwell 

Á City of Lorimor 

Á City of Shannon City 

Á City of Thayer 

Á Creston Public School District 

Á East Union Public School District 

Á Southwestern Community College 

Á Greater Regional Medical Center 

This plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 (Public Law 
106-390) and the implementing regulations set forth by the Interim Final Rule published in the Federal 
Register on February 26, 2002, (44 CFR §201.6) and finalized on October 31, 2007. (Hereafter, these 
requirements and regulations will be referred to collectively as the Disaster Mitigation Act.) Additionally, 
this plan is prepared in accordance with the recently updated 2023 Local Mitigation Planning Handbook 
published by FEMA. 

While the Disaster Mitigation Act emphasized the need for mitigation plans and more coordinated 
mitigation planning and implementation efforts, the regulations established the requirements that local 
hazard mitigation plans must meet in order for a local jurisdiction to be eligible for certain federal 
disaster assistance and hazard mitigation funding under the Robert T. Stafford Disaster Relief and 
Emergency Act (Public Law 93-288). 

Information in this plan will be used to help guide and coordinate mitigation activities and decisions for 
local land use policy in the future. Proactive mitigation planning will help reduce the cost of disaster 
response and recovery to communities and their residents by protecting critical community facilities, 
reducing liability exposure, and minimizing overall community impacts and disruptions. The Union 
County planning area has been affected by hazards in the past and the participating jurisdictions are 
therefore committed to reducing future impacts from hazard events and becoming eligible for mitigation-
related federal funding. 

MULTI-JURISDICTIONAL PARTICIPATION 

44 CFR Requirement §201.6(a)(3): Multi-jurisdictional plans may be 
accepted, as appropriate, as long as each jurisdiction has participated 

in the process and has officially adopted the plan. 
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Union County invited the incorporated cities, public school districts, Southwestern Community College, 
Greater Regional Medical Center, and various other stakeholders in mitigation planning (identified in 
Appendix B) to participate in the Union County Multi-jurisdictional Hazard Mitigation Plan update 
process. The DMA requires that each jurisdiction that participates in the planning process must officially 
adopt the multi-jurisdictional hazard mitigation plan. Each jurisdiction that chose to participate in the 
planning process and development of the plan was required to meet plan participation requirements 
defined at the first planning meeting, which includes the following: 

Á Designate a representative to serve on the HMPC;  

Á Participate in at least one of the three HMPC planning meetings by either 
direct representation or authorized representation, or participate in a 1:1 
meeting with plan authors to discuss their capabilities and actions 

Á Provide data for and assist in the development of the updated risk 
assessment that describes how various hazards impact their jurisdiction, 
when requested;  

Á Provide data to describe current capabilities;  

Á Develop/update mitigation actions specific to each jurisdiction;  

Á Provide comments on plan drafts as requested;  

Á Inform the public, local officials, and other interested parties about the 
planning process and provide opportunities for them to comment on the plan; 
and  

Á Formally adopt the mitigation plan.  

All of the jurisdictions listed as official participants in this plan met all of these participation 
requirements. Documentation related to participation in the planning process is provided in Appendix B. 
Additional details about the multi-jurisdictional planning process can be found in Section 6.  
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SECTION 2 ð PLANNING AREA PROFILE  

UNION COUNTY PLANNING AREA 

The planning area boundaries include the unincorporated areas of Union County as well as the cities of 
Afton, Arispe, Creston, Cromwell, Lorimor, Shannon City, and Thayer. A portion of the corporate limits 
for the City of Shannon City extends into adjacent Ringgold County. This plan covers the entire 
corporate limits of Shannon City, including the portion in Ringgold County. The Union Community 
School District and Creston Community School District are also included in the planning area.  

Figure 1. Union County Map  

 

GEOGRAPHY AND TOPOGRAPHY 

Union County is located in south central/southwest Iowa and is in the second southernmost row of 
counties in the state. Creston, the county seat, is located in the western part of the county, about 70 
miles south and west of Des Moines. The county is bordered by Adams County to the west, Clarke 
County to the east, Adair and Madison Counties to the north, and Ringgold County to the south. The 
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dimensions of the county are approximately 24X18 miles, with a total area of 432 sq. miles. There are 7 
incorporated cities or towns in the county and approximately 420 square miles of unincorporated rural 
areas. This county is divided into 13 township governments. 

Geology: Union County and the cities in the county are located in the Southern Iowa Drift Plain. 
Approximately 85% of the countyôs groundwater is obtained from a Drift Groundwater Source. The 
other 15% is obtained from alluvial aquifers. This area includes rolling hills and valleys with up to 150 
feet elevation changes. The area averages 1,250 feet above sea level, generally sloping downhill to the 
south. 

Surface Water Systems: The county is well drained by rivers and streams that begin in the northern 
part of the county. There are no major rivers, lakes, or mountains in the county. The county is dissected 
by the Iowa (Mississippi-Missouri Rivers) Divide. The ridge of this divide is at about 1,350 above sea 
level. However, the complex stream systems and small ponds cover almost all the sections in all the 
countyôs townships. Key streams include the Platte River (East, Middle, West Forks) in the western 
quarter of the county, the West Fork Grand River flowing from the center of the county to the south, the 
Middle Fork Grand River flowing along the eastern third of the county, Twelve Mile Creek in the middle 
of the county, and Three Mile Creek in the northern third of the county. 

There are five major watersheds in Union County. These include the Nodaway, Platte, Upper Grand, 
Thompson, and Lake Red Rock watersheds. The map below provides a view of the location of the 
county relative to these watersheds. 
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Figure 2. Union County Watersheds  

 

The county lacks unique, fragile, or hazardous landforms or landform regions. Very little of the county 
has rugged terrain, and most areas of such terrain are in the southeastern parts of the county, where 
there are few productive farms. The county does not have significant outcroppings, limestone bluffs, or 
erosion areas. No known hazards are found resulting from terrain or topography.  
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Figure 3. Union County Topography  
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Figure 4. Union County Wetlands Map  

 

Flood Insurance Rate Maps for all of Union County became effective in June 2017. Prior to this, the 
only communities in Union County with identified flood hazard areas on Flood Insurance Rate Maps 
were Creston, Cromwell, and Shannon City.  

TRANSPORTATION 

The county seat is located at the junction of US Highway 34 and Iowa Highway 25 just 31 miles west of 
Interstate 35. All highways in the county are two-lane routes. About 28 miles of US Highway 34, 26 
miles of US 169, and 16 miles of Iowa Highway 25 are in the county. All other roads, a total of 900 
miles in length, are county paved and other roads, of which 80% are gravel, dirt, or blacktop. All cities in 
the county are accessible by Level 1 gravel or paved roads at the minimum. As can be seen on the 
base map, the roads in the county are primarily on a grid. The seven towns in the county have streets 
and roads to all developed areas. In Creston, the largest city and county seat, 75% of the roads and 
streets are paved, with the remaining being seal coated. The other cities in the county contain primarily 
gravel roads, with some seal coated roads. Rescue vehicles can access all developed parts of any 
town. 
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The Burlington Northern Santa Fe (BNSF) mainline railroad from Chicago to San Francisco travels 28 
miles through the county. The double track hosts almost 70 trains each day plus a major switching yard 
in Creston. Spurs are also located in Creston and Afton. Major local intermodal users of the railroad 
access include several grain handlers. The railroad also handles large volumes of coal, chemicals, 
durable and nondurable goods, and toxic gasses. The traffic on this mainline has increased since 2000, 
after many years of decline. Amtrakôs California Zephyr, which travels from Chicago, IL to Emeryville, 
CA, also operates on this line and stops daily in Creston. 

Union County contains one official airport, located 1 mile south of Creston. This airport is a Class II 
enhanced service facility suitable for minor to midsized commuter and cargo planes. The asphalt 
runway is 4,910 feet long and 75 feet wide; the grass runway is1,675 feet by 100 feet. The facility has 
limited services related to air traffic control or transport of hazardous materials or other substances. The 
nearest commercial airport is 70 miles northeast of the county in Des Moines. 

Figure 5. Highway and Transportation Map of Union County  

 

HISTORY 

Union County has always been a very rural county, from its original settling around 1855 and as the 
county grew over the years. The first settlers were small farmers and entrepreneurs who built small 
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cities along the railroads, which were built from the 1860s to 1880s. At one time, the county was home 
to several railroad lines. Most of the towns were incorporated from 1875 to 1900, and at one time the 
county had many smaller incorporated and unincorporated villages. After the decline of the railroads, 
changes to the agricultural industry, increased mobility, and greater costs of living, the population 
shifted to larger communities inside and outside the county. Now, over half the countyôs population lives 
in Creston, a stark change from the early years. In 1870, the county had 3,974 persons; Creston had 
411. In 1900, the county peaked at 17,916 and Creston had 7,752, the fourth highest ever for the 
county seat. The economy of Union County has historically centered primarily around farming as well 
as some small businesses. Today, the county is more diverse economically and socially, despite a 
smaller population. Union County has become a regional shopping, service, health, manufacturing, and 
education center, serving smaller counties in all directions. The community boasts excellent tourism 
potential, good recreation, strong business, a college, quiet living, and many worthwhile local and state 
assets that should be protected. 

CLIMATE 

Union County lies in the humid continental zone, which covers all of Iowa. With a mean temperature of 
72.2 degrees Fahrenheit in the summer and 23.47 degrees in the winter, any season can fluctuate from 
very wet to very dry, and springs and autumns are typified by wide ranges of temperatures and wind 
patterns. Annual rainfall in the area is approximately 35 inches, and snowfall is 28.0 inches. The frost-
free season is 161 days on average. 

Table 1 - Average  Temperature and Precipitation by Month 2013 -20231 

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Average 
Temperature 
(Fahrenheit) 

23.1 24.2 38.4 49.1 60.7 71.9 74.0 72.2 67.0 52.4 38.8 28.6 

Average 
Precipitation 

(inches) 
1.00 1.09 2.04 3.32 5.54 4.53 3.59 4.20 4.32 3.40 1.67 1.55 

LAND USE  

There are approximately 276,480 acres or 432 square miles in the county. A great majority of the 
county is composed of agricultural uses, primarily row crop farming, grazing and livestock farming, and 
non-row crop farming.  

POPULATION/DEMOGRAPHICS 

The population of Union County was estimated to be 12,138 in 2020. This is slightly lower than the 
Countyôs 2010 estimated population of 12,534. Table 2 provides both the 2010 and 2020 population 
estimates for the different jurisdictions in Union County. The table also shows the overall and 
percentage change between 2010 and 2020.  

 
1 bŀǘƛƻƴŀƭ /ŜƴǘŜǊǎ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƴŦƻǊƳŀǘƛƻƴΦ ά/ƻǳƴǘȅ ¢ƛƳŜ {ŜǊƛŜǎ μ /ƭƛƳŀǘŜ ŀǘ ŀ DƭŀƴŎŜ μ bŀǘƛƻƴŀƭ /ŜƴǘŜǊǎ ŦƻǊ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ LƴŦƻǊƳŀǘƛƻƴ όb/9LύΦέ ƴŎŜƛΦƴƻŀŀΦƎƻǾΣ WŀƴǳŀǊȅ рΣ нлнпΦ 
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series/IA-175/pcp/1/12/2013-
2023?base_prd=true&begbaseyear=2013&endbaseyear=2022. 
 

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series/IA-175/pcp/1/12/2013-2023?base_prd=true&begbaseyear=2013&endbaseyear=2022
https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/county/time-series/IA-175/pcp/1/12/2013-2023?base_prd=true&begbaseyear=2013&endbaseyear=2022
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Table 2 Union County Population Change , 2010-2020 

Jurisdictions 2010 Census 
Pop. 

2020 Census 
Pop. 

# Change 2010-
2020 

% Change 2010-
2020 

Afton 845 874 29 3.43% 

Arispe 100 96 -4 -4.00% 

Creston 7,834 7,536 -298 -3.80% 

Cromwell 107 105 -2 -1.87% 

Lorimor 360 386 26 7.22% 

Shannon City 71 73 2 2.82% 

Thayer 59 51 -8 -13.56% 

Union County Total 12,534 12,138 -396 -3.16% 

Table 3 provides additional demographic and economic indicators for Union County. The Union County 
values are for all of Union County, including the incorporated cities. According to the American 
Community Survey, the Union County median household income in 2022 was $56,495. The 2022 
median household income in the community of Shannon City was $78,750, which was the highest 
among the different Union County communities. Shannon City also had the smallest portion of its 
population living under the poverty line in 2022. Regarding education attainment, more than 90% of the 
population in Union County has attained at least a high school education, and 24% have attained a 
bachelor's degree or higher education.  

Table 3: Unemployment, Income, Poverty, and Education, Demographics, Union County, Iowa  

Jurisdictions Civilian 
Labor Force 
ï Percent 

Unemployed 

Median 
Household 

Income (2022 
Dollars) 

Percentage 
of People 
Below the 

Poverty Level 

Percent High 
School 

Graduate or 
Higher 

Percent 
bachelorôs 
degree or 

Higher 

Afton 5.2% $60,625 11.9% 92.2% 21.5% 

Arispe 3.1% $50,596 19.2% 88.9% 13.0% 

Creston 4.5% $51,366 13.8% 93.5% 26.1% 

Cromwell 0.0% $52,813 5.3% 93.4% 13.1% 

Lorimor 12.4% $36,563 23.1% 82.6% 5.0% 

Shannon City 11.1% $78,438 2.2% 96.9% 18.5% 

Thayer 3.1% $68,750 2.3% 85.2% 0.0% 

Union County 5.7% $56,495 11.9% 92.8% 24.1% 

AGRICULTURE 

Because of the fertility of the soils in Union County and the climate conditions, agricultural crops and 
livestock are the backbone of the economy of Union County. 

According to the 2022 U.S. Department of Agriculture Census of Agriculture there were 587 farms in 
Union County covering 214,527 acres of land (79.1%). Crop and livestock production are visible parts 
of the agricultural economy, but many related businesses contribute by producing, processing, and 
marketing farm and food products. These businesses generate income, employment, and economic 
activity throughout the region. Farms on average are 365 acres. Union County agriculture reported 
1,036 total producers, representing 17.4% of the Countyôs workforce.  
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Union County produces a variety of farm commodities. Iowa is the largest hog and corn producing state 
and is near the top in cattle and soybean production. Agriculture is a very important part of the local 
economy, and while the area is not solely dependent on the agriculture sector, it is relevant and vital 
that the planning team consider hazard impact on local crop and livestock production, even though crop 
and livestock insurance is in place in this area. 

EMERGENCY SERVICES 

Emergency services in Union County include emergency management, law enforcement, fire 
protection, and emergency medical services (EMS).  

Emergency Management: A full-time emergency management agency (EMA) handles the 
responsibilities of emergency operations and planning. This duty includes cooperation with the county 
board of supervisors, who are responsible for approving appropriate countywide efforts. The 
countywide leadership by the EMA and the hired Coordinator has advanced the county in terms of 
mitigation planning and activities. The emergency management commission includes representatives 
from each city, a county Supervisor, and the county Sheriffôs office. The seven city governments, two 
school districts, hospital, and Southwestern Community College approve local mitigation efforts in their 
respective jurisdictions. The work of the EMA is set out in Iowa Code 29.C, and via funding agreements 
with FEMA and State agencies. Union County EMA is located in a facility in Creston with the capability 
to run 24/7 emergency operations, including a new Emergency Operations Center. The Emergency 
Management Commission has a converted school bus that is used as a mobile command unit. Adding 
to that is a trailer for medical decontamination and one for HAZMAT/SCBA equipment. These are 
available and at the disposal of the EMC. 

Law Enforcement: The County is protected by the Union County Sheriffôs Department. Creston and 
Afton also have police departments. The Sheriff and Creston Police share office space in the Law 
Enforcement Center (LEC) in uptown Creston, which holds the dispatcher and jail also. The law 
enforcement agencies of the county are active in drug enforcement and municipal infraction 
enforcement. The sheriffôs office is working to improve service to the east end of the county. The 
organizations operate a joint 28-E agreement for dispatching services, including EMS, Hazardous 
Materials (HAZMAT), law enforcement, and fire. A modern communications tower is located at the LEC.  

Fire Protection: Union Countyôs fire departments are equipped and staffed better than those in most 
surrounding counties. The countyôs fire districts and facilities are shown in the following map. The 
Creston Fire Department is the only combination volunteer/career department in the region; all others 
are volunteer departments. As such, Crestonôs fire service provides many services on a regional level, 
including training, certifications, enforcement, prevention programs, and inspections. Many of these 
services are provided on contract with the State Fire Marshalôs office. Afton and Lorimor have large fire 
service areas also, both with fully volunteer staffs. Murray Fire Department also provides some service 
to portions of Jones and Pleasant Townships. 

All incorporated cities have active fire hydrants. Many of them are located on water lines not adequately 
sized for modern needs and standards. Twenty-two (22) rural dry fire hydrants are also located 
strategically in the county. More hydrants are desired and will be added as funding is available. 

EMS Services: Union County is served by the Greater Regional Medical Center (GRMC) Ambulance 
Department, housed at the GRMC, which is dispatched by the countyôs communications center by 
dialing 911 or by call to the hospital. The county and all cities are entirely connected to Phase II E-911 
services. The Union County EMS Associationôs 8- member board oversees the operations of the EMS 
service. The ambulance service covers the entire county and has 2 part-time and 10 full-time 
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paramedic level staff. While local organizations provide expertise and volunteers to this effort, much of 
the training and equipment costs are sought outside the county due to the lack of funds. 

County fire department EMS certifications include 20 in Afton, 15 in Creston, 5 in Lorimor, and 3 in 
Murray. While certifications vary, several of these are instructors, nurses, and other specialists. Several 
have Paramedic certification. (EMS certification in Iowa is a licensed certification per state tests and 
continuing education requirements through the IDPH.) 

Southwestern Community College in Creston offers training opportunities for EMT certification and 
other EMS related programs. 

In terms of area certifications, GRMC Ambulance Department is certified to the Paramedic level. The 
hospital is the main transport service to the county. The Creston and Lorimor Fire Departments are 
certified to EMT-B, and the Afton Fire Department is certified to EMT-I. At the fire department level, 
most of the EMTs are volunteers. EMTs in the fire service provide assistance to stabilize patients until 
the Ambulance arrives. The GRMC Ambulance Department has 2 fully equipped transport vehicles. 

Life Flight medical helicopter is available and dispatched from Des Moines and can go to any part of the 
county and to major hospitals as needed. During the times of multiple events, Mercy Air One is used, 
and a helicopter from Omaha can be called when a third is needed. 

Hazardous Materials Response: In terms of HAZMAT and other specialized issues requiring rescues, 
the county has contacts only with Council Bluffs Fire Department providers for Level A service, but such 
cannot access the scenes in Union County within 1.5 hours, which in the case of a HAZMAT incident 
causing severe injury, could put the injured and the rescuers at severe risk when immediate 
intervention is required. So far Union County has been unable to access Level A service from Des 
Moines, Council Bluffs, or Ottumwa due to cost and distance. This can change if the local leaders 
increase funding for this priority. The State of Iowa does not provide HAZMAT services, other than an 
Iowa Dept. of Natural Resources (IDNR) advisor that provides contact resources and identification 
assistance to local teams but does not physically handle the material. The IDNR response is typically 
from Atlantic, about one hour away. Their purpose is cleanup enforcement. 

Local fire departments have several trained HAZMAT individuals. Afton has 8 Technicians and 2 
Operations level certifications. Creston has 4 Technicians and 14 Operations level certifications. Only 
Technician level persons can actually handle these materials. 

MEDICAL CARE 

The countyôs hospital, the Greater Regional Medical Center, is located in the northwest corner of 
Creston, at the corner of Iowa Highway 25 (Townline Road) and Cottonwood Street. This facility is a 
68-bed facility providing standard medical care. Additionally, the facility has a functional emergency 
room, specialty clinics, Life Flight, EMS services, mental health services, drug and alcohol rehab 
programs, and quarantine areas. The community is home to two other general medical clinics and at 
least 11 other specialty services. Currently, there are 4 MDs, 4 DOs, 3 DCs, 5 dentists, and 3 
optometrists. The community is home to an increasing array of outpatient services and care for seniors. 
Included are several housing options for those with chronic care issues, age-related issues, and 
physical limitations. Additionally, the Des Moines metro area provides more acute care close to Union 
County and the local hospital has contracts for visiting specialty doctors. 

The county Board of Health addresses infectious disease incidents and pandemics. With concerns 
growing of the flu, bird flu, mad cow disease, anthrax, pertussis, and West Nile virus, among any 
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number of growing threats from terrorist organizations, the county needs additional assistance in this 
area, especially in light of an outbreak at the same time as a major natural event, such as an ice storm 
in the winter leaving many seniors and others of poor health in the cold and susceptible to illness. 

The EMS services and the county Public Health Department continue to work together to study the 
impacts and needs related to disease control. One thing that is underway is continuity plans for 
businesses if a large bulk of the workers get ill. From that we are able to estimate 30% of the labor 
force could be impacted. Plans are underway to deal with such a tragedy in our county, knowing we 
cannot rely solely on outside resources. Public Health started a pandemic flu plan to help the county 
meet new state requirements. In this plan, schools and businesses will be included as a means to cut 
the spread of disease. Each school and business will have a sub plan. The county also has mass 
vaccination and antibiotic distribution plans. Public Health notes that livestock disease is a major local 
issue. Cooperation in such issues with area and state veterinarians has been secured. Union County 
makes it a practice to stay out front of emerging trends with exercises and drills involving multiple 
disciplines. 

Public Health leaders have also studied the need for ID systems and to have Iowa Department of 
Transportation (IDOT) and hospital photo ID cards to date for all critical personnel. However, our 
research and experience indicate that more improvements could be warranted. Photo ID cards with a 
list of what each person does and what certifications are held will greatly enhance service. 

Morgue capacities in the county are very limited. Emergency plans have been written to bring in 
temporary morgue facilities. 

COMMUNITY SHELTERS AND PROTECTION FACILITIES 

While most people have structurally sound homes with basements, some 30% of homes in Union 
County meet one of the following susceptibility criteria: manufactured home, no basement, or severe 
home deterioration. Manufactured home parks and many poorly built homes offer no protection from 
severe weather. For the persons impacted, storm shelters are vital. Safe places for human life during a 
severe storm or other disaster. Storm shelters are vital for only a few but often devastating types of 
events: tornados, windstorms, hailstorms, winter storms, and thunderstorms/lightning. (Shelters can 
also provide a safe place for longer-term housing during other events, such as flooding.) Often, the 
above events occur simultaneously during one severe storm. 

Union County has several recognized shelters, most of which are used for long-term sheltering. Several 
private shelters exist also, but EMC officials cannot disclose locations for these private shelters. Union 
County has several dual use buildings that are suitable for storm shelters. These include schools, the 
hospital, several churches, and the UCEMA building. 

Several manufactured home parks, at least two in Creston, have on-site concrete storm shelters. These 
structures do not offer near absolute projection. Only four structures, two completed, and two under 
construction, are designated as Tornado Safe Rooms, and are FEMA rated to withstand a 3-second 
250 MPH wind gust ï these facilities are asterisked in Table 4. 

Table 4. Shelters and Estimated Capacity  

Location/Facility Estimated Capacity 

Creston Schools (2 Sites) 2,000 

Southwestern Community College 1,500 

All viable churches 1,000 
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East Union Schools 500 

YMCA-Creston 320 

Three-Mile Lodge 150 

Creston McKinley Park Restroom 120 

Hospital 100 

Lorimor Community Center 100 

Afton Community Center 75 

Mobile Home Parks ï Creston 25 

Courthouse 20 

Alliant building Shelter 10 

Because over 250 persons stay at both Green Valley State Park and Three Mile Lake Recreation Area 
campgrounds each weekend from Memorial Day to Labor Day, sheltering this population remains 
essential. Right now, users of these facilities must go to the YMCA in Creston or the Three Mile Lodge, 
both of which require a few miles of driving. 

EMERGENCY ALERT SYSTEMS / OUTDOOR AND INDOOR WARNING 

Emergency Alert Systems/Outdoor Warning: The EMC has a list of all formal sirens in the county, 
including the year installed for many, a history, and activation comments. The countyôs outdoor warning 
sirens are located in each city (Creston, 11; Afton, 4; Lorimor, 1; Cromwell, 1; Thayer, 1; and Arispe, 1) 
except Shannon City. Sirens have also been added at rural campgrounds. The systems are tested 
monthly from March through October and are assessed to be adequate in terms of reliability and 
decibel levels with some exceptions. 

Emergency Alert Systems/Indoor Warning: The County EMC has a limited weather/all hazards radio 
program to date. With the installation of the NOAA weather radio transmitter on the Lenox and Van 
Wert towers in 2001, the county has good coverage. However, many persons do not yet see the value 
of the weather/all hazards radio, despite the new all hazard and Amber Alert components. The local 
Radio Shack store in Creston provides radios at a subsidized rate, and advertisements of the radios are 
ongoing. The EMC goal is to get radios into all schools, large businesses, city and county buildings, 
major offices, key hospital locations, nursing homes, senior living homes, and other applicable 
locations. 

The EMA has installed 2 scanners in public facilities of the county, and all first responders have pagers 
and access to scanners. Several institutions do not yet have them. Union County has an indoor warning 
radio system that broadcasts directly from the LEC Dispatcher. 

Union County currently participates in the Alert Iowa alert system. Residents and others can enroll in 
Alert Iowa to receive phone alert messages to a variety of hazard threats.  

FUTURE LAND USE AND DEVELOPMENT 

The following section provides a brief narrative of the expected development within each participating 
jurisdiction. 

County 
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Unincorporated Union County has experienced some residential building and agriculture-related growth 
in areas of confinement operations, but overall development has been minimal. No new development is 
planned or expected to occur in any hazard areas of the county. Similarly, no new county facilities or 
infrastructure are planned for construction in the next five years. Therefore, development trends do not 
indicate a likelihood that exposure or physical vulnerability to hazards will increase. 

City of Afton  

The City of Afton reports that no development has occurred within the last five years and no new 
development is planned. Similarly, the city is not planning construction of any new facilities or 
infrastructure. 

City of Arispe  

The City of Arispe has not experienced any residential development in the past five years. 
Infrastructure construction has been limited to road upgrades and drainage ditches; however, drainage 
issues persist in the city. No new residential development is planned or expected in the near future, but 
the City is considering plans for development of a new City Hall that could also serve as a storm shelter 
on the site of the current City Hall. 

City of Creston  

The City of Creston has experienced an increase in housing and retail development over the past five 
years. It is unclear whether this trend will continue, but no new development is planned or expected to 
occur in any known hazard areas. The City does have plans for construction of several critical facilities 
and infrastructure over the next five years, including various street improvement projects, an update to 
the wastewater treatment plant, and a new public works building. 

City of Cromwell  

None reported. 

City of Lorimor  

According to the City of Lorimor planning representatives, no new development has occurred in the 
past five years nor is any new development or critical facility construction expected to occur in the next 
five years. 

City of Shannon City  

The City of Shannon City has experienced a decline in population and businesses over the past five 
years. No new development or critical facility construction is planned to occur within the next five years. 

City of Thayer 

The City of Thayer planning representatives report that there has been a declining population trend in 
Thayer with the loss of suitable housing. No new housing development has occurred to counter that 
trend, nor is any development expected to occur within the next five years. 

School Districts/Community College/Medical Center Future Development  
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This section summarizes future development for the participating school districts, Southwestern 
Community College and Greater Regional Medical Center: 

Á Creston School District: No additional future development is anticipated at 
this time. 

Á East Union School District: No additional future development is anticipated at 
this time. 

Á Southwestern Community College: A new dorm is planned for construction 
within the next five years as well as remodeling of the Student Center. This 
development is not located in any known hazard areas. 

Á Greater Regional Medical Center: The medical center is in the discussion 
phase for possible additions to the current structure. No additional details are 
available at this time. 
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SECTION 3 ð CAPABILITY ASSESSMENT  

This section provides specific capability information for each plan participant, and documents each 
jurisdictionôs existing authorities, policies, programs and resources, which can support the 
implementation of the mitigation strategy. This includes a discussion of the existing building codes and 
land use and development ordinances or regulations. The section concludes with a description of each 
jurisdictionôs participation in the NFIP and continued compliance with NFIP requirements, where 
relevant.  The strategy section (Section 5) notes ways that each participant can expand on and improve 
the capabilities described in the plan.  

Eight of the participants in this plan are traditionally defined units of government (county or municipal), 
but four participants (Creston Community School District, East Union Community School District, 
Southwestern Community College, and Greater Regional Medical Center) are not. Many of the 
capabilities discussed in this section are less relevant to these participants, but they were asked about 
the same list of capabilities as the municipalities and counties during the development of this section in 
order to make sure all potential capabilities to support mitigation were identified.  

HMA GRANTS IN PLANNING AREA 

Since 2005, more than $6.8 million in Hazard Mitigation Assistance grants have been awarded to 
subgrantees in Union County. Table 5 provides details regarding these grants. 

Table 5. HMA Grants in Union County  

Year Program Federal 
Award 

Amount 

Subrecipient Project Type  

2005 PDM $8,349 
Union County Emergency 

Management Agency 
Local Hazard Mitigation Plan 

2007 HMGP (DR-1705) $19,474 Creston Safe Room Construction 

2008 HMGP (DR-1763) $23,357 Union County Local Hazard Mitigation Plan 

2008 HMGP (DR-1763) $2,147,989 Farmerôs Electric Co-Op, Inc. Utility Protective Measures 

2008 HMGP (DR-1763) $1,998,254 Southwest Iowa Rural Electric Co-Op Utility Protective Measures 

2008 HMGP (DR-1763) $640,794 East Union Jr.-Sr. High School Safe Room Construction 

2010 HMGP (DR-1877) $1,128,822 Creston Community School District Safe Room Construction 

2010 HMGP (DR-1880) $800,660 Creston Community School District Safe Room Construction 

2019 BRIC $11,464 
Union County Emergency 

Management Agency 
Generator 

2019 HMGP (DR-4221) $15,540 Union County Warning Systems 

2020 HMGP (DR-4483) $31,500 Union County 
Local Hazard Mitigation Plan 

Update 
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UNION COUNTY 

The County is run and managed by a Board of Supervisors composed of three elected members and 
approximately 15 department heads that cover numerous County functions. Several of the department 
heads, such as Sheriff, Auditor, Treasurer, and Recorder, are elected. Others are appointed, including 
such departments as Engineer/Secondary Roads, Public Health, E911, Assessor, and the Emergency 
Management Coordinator. The EM Coordinator is the lead on hazard mitigation planning in the county 
and coordinates with other County officials and the various other jurisdictions, including schools, 
hospitals, Cities, townships, and fire/EMS departments. Many of the departments serve under both the 
Board of Supervisors and separate elected or appointed commissions or committees. 

Townships and other rural jurisdictions fall under the participation requirements and planning status of 
the county for the purposes of this plan. Additionally, there are several unincorporated towns in the 
county that fall under the jurisdiction of Union County. These include Spaulding, Kent, and others. 
Other jurisdictions that fall into the County section of the plan include County parks (Twelve-Mile, 
Three-Mile, Cedar Park, Thayer Lake, and others) and a state park (Green Valley).  

Potable water is provided by several municipal suppliers adjacent to some of the cities and by Southern 
Iowa Rural Water Association (SIRWA) in other areas. These utilities treat water from surface sources 
(lakes within the county). Water treatment plants, water pumps, and water towers are found throughout 
the county. Figure 6 illustrates the SIRWA infrastructure within Union County.  
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Figure 6. Southern Iowa Rural Water Association Infrastructure in Union County  

 

Most of the rural part of the county, with the exception of some of the populated areas adjacent to 
cities, are not served by public central sewer systems. Individual landowners have septic systems and 
lateral fields. The County Environmental Health and IDNR administer these systems and enforce 
environmental laws related to them. These organizations have a more direct role in a non-compliant 
area of the former town of Kent. 

Rural electric systems are provided by regulated utilities and rural electric cooperatives, which provide 
power in all parts of the county. Several major power lines and substations are found in the rural part of 
the county. Farmerôs Cooperative covers much of the north and northeast half of the county. Southwest 
Iowa Cooperative provides power to the southern and western parts of the county. The Central Iowa 
Power Cooperative facility three miles north of Creston provides some power generation for the rural 
systems. A few landowners own their own generators and wind turbines, but most production is done 
outside of the county. Several rural substations exist, such as at the Creston industrial park, south of 
Lorimor, and near the CIPCO plant. 

Natural gas services provide energy to a few areas where pipelines travel. The major pipelines travel 
southwest- northeast through the central and northern part of the county. There are branch lines going 
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to various cities in the county (Creston, Afton, and Lorimor). Most rural homes, businesses, and farms 
are served by private individual LP services. Individual tanks are located above ground in yards. 

The County Engineer (Secondary Roads Department) is responsible for construction and maintenance 
of the secondary road system in Union County. Union Countyôs rural road system has approximately 
500 miles of roadway. Over 100 rural bridges and the roads are maintained via several county storage 
facilities and offices. 

Fire and EMS is provided by area fire departments that are housed in cities of the county and 
surrounding counties. Several rural fire hydrants and dry hydrants are found in strategic locations 
around the county. Most roads and bridges can accommodate fire trucks and rescue vehicles. All 
departments have small off-road grass and wildland fire vehicles. 

The Union County Sheriffôs Office, with the assistance of the Iowa Highway Patrol and county/state 
conservation law enforcement, serve the needs of the rural area of the county and ï under contract ï 
the other jurisdictions. The Law Center and communications system are located in Creston. 

The rural part of the county is served by numerous school districts, churches, civic groups, volunteer 
organizations, and key businesses. Some retail and convenience options are found in rural areas. 
However, many rural residents and property owners must go to area towns to access community 
shelters, government services, lodging, banks, grocers, and medical care. In 2008 a few warning sirens 
were installed in rural populated areas, at the beach at Green Valley Lake and at Three-Mile Lake 
campground. Those in other areas would have to rely upon weather radio, phone alerts (such as 
reverse E911), and wireless Internet to be alerted to hazard event warnings. The County has a contract 
with the Red Cross to administer facilities during and after disaster events.  

Few rural assets have fixed backup generators. Some organizations have portable standby generators, 
such as fire departments, SIRWA, and the Secondary Roads Department. No facilities in the rural area 
of the county are designated as tornado safe rooms capable of withstanding 250 MPH winds. The 
YMCA in Creston is used as a shelter for campers and users of Green Valley Lake to complement a 
stronger restroom building on the campground. Campers and users at Three Mile Lake can visit Three 
Mile Lodgeôs basement, which is a sturdy building but is not a designated safe room. 

The tables below provide a high-level overview of the Staff or Personnel Resources, Plans, Regulatory 
Tools and Programs, and Fiscal Capacity of Unincorporated Union County, as well as the Countyôs self-
assessment of their overall capability.  
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STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager X  Department 
Emergency 
Management 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

X  Department 
Engineering, 
Secondary Roads 

Fiscal Management or Procurement Specialists  X   

Floodplain Manager X  Single Staff Member Emergency Manager 

Land Surveyors X  Department External (Contracted) 

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

X  Department 
Engineering, 
Secondary Roads 

Resource Development Staff or Grant-writing X  Department 
Some in-house 
capability, in addition to 
external (Contracted)  

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

X  Department 

Engineering, 
Secondary Roads, 
Emergency 
Management 

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

X  Department 

Engineering, 
Secondary Roads, 
Emergency 
Management 

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X   X  

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

X      

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X  X   

Disaster Recovery Plan  X      

Economic Development Plan  X      

Emergency Operations Plan (EOP) X      

Evacuation Plan X      
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Flood Response Plan  X      

Floodplain Management Plan/Flood 
Mitigation Plan  

X      

Hazard Mitigation Plan X  2018 X  2024 

Historic Preservation Plan  X   X  

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

X      

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

X      

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code  X   X  

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

X      

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP) X      

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready X      

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming   X  

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts)   X  

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

  X  

Partnering Agreements or Intergovernmental 
Agreements 

X    

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

 X X  

Homeland Security Grants (HSGP)   X  

USDA Rural Development Agency Grants   X  

US Economic Development Administration 
Grants 

  X  

Infrastructure Investment and Jobs Act (IIJA)   X  

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest X   

Community Support   X  
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CITY OF AFTON 

Located in the center of the county, Afton is the second largest town. The city is managed by a city 
council of 5 elected members and an elected mayor. Two city hall staff members administer the city. 
The City also has a police chief and maintenance and public works personnel. 

MidAmerican Energy provides natural gas from its main pipeline coming from Creston. This line travels 
under Twelve-Mile Lake. A border station in the north part of Afton (809 N. Pierce) allows for controls to 
the system. Most residents and businesses use natural gas for heating and other personal energy 
needs. 

The City of Afton manages roads, sidewalks, and trails. Most transportation infrastructure is in fair 
condition, with the remaining being either poor or good condition. Most streets are gravel or blacktop 
surface with modest maintenance investment and no curb and gutter. 

Storm water control systems are limited in the town. Most water that falls in Afton goes into drainage 
ditches in residential areas and along streets. Modest underground systems cover the downtown and 
other key areas along major streets. Culverts are located strategically to move water to streams and 
other areas outside of the city. 

Standing water and water flow issues remain in some locations and the town has hilly areas that can 
offer flash flooding concerns. 

The town is served by the Afton Fire Department, which is an all-volunteer force of 25 members based 
in a sturdy pole building fire station. The fire department also provides EMS/first response services. The 
department is part of a multi-jurisdictional mutual aid compact. The department owns eight vehicles and 
has an ISO rating of 7 or 8. The service has non-transport EMS service. 

Afton has its own one-person (part time, 20-hour/week) police force and contracts with the Sheriff for 
assistance as needed. The Union County Sheriffôs Office in Creston is the Countyôs E911 dispatch 
center. 

East Union CSD serves the city and surrounding area from a campus about a half-mile east of the 
Afton on High School Drive. 

Afton is home to a convenience store/gas station, a day care facility, a bank, several churches, a 
nursing home, several senior and family housing complexes, and a community center. 

Afton has five warning sirens that are remotely sounded by Union County upon notification of a warning 
for Union County, including a new siren near the East Union school complex that was installed in early 
2024. Back-up power generators are at the nursing home, the C.A.R.E. facility, and East Union Schools 
as part of the safe room project recently constructed. Local churches, the fire station, the golf and 
country club, East Union Schools, and the new community center have kitchens that can serve the 
public during and after disaster events. 

The tables below provide a high-level overview of Aftonôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  
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STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X  County 
Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists X  Single Staff Member City Clerk 

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing X  Department SICOG 

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X   X  

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

X  9/25/2012    

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X     

Continuity of Operations Plan (COOP)  X     

Disaster Recovery Plan   x     

Economic Development Plan  County      

Emergency Operations Plan (EOP)  x     

Evacuation Plan  X     

Flood Response Plan  
 X    

N/A ï not in 
floodplain 

Floodplain Management Plan/Flood 
Mitigation Plan  

 X    
N/A ï not in 
floodplain 

Hazard Mitigation Plan x  2018 x  2024 
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Historic Preservation Plan  X     

Natural Resource Protection Plan (NRPP)  X     

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X     

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X     

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes  UNIFORM 
BLDG 
CODE 

     

Community Emergency Response Team 
(CERT) 

 X     

Community Rating System (CRS Program 
of the NFIP) 

 X     

Emergency Management Accreditation 
Program (EMAP) 

 X     

Fire Code  X     

Firewise Community  X     

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X    
N/A ï Not in 
Floodplain 

Land Use/Development Planning  X     

National Flood Insurance Program (NFIP) X      

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X     

Storm Ready  X     

Stormwater Management Plan/Ordinance  X     

Subdivision Regulations/Ordinance  X      

Unified Development Ordinance  X     

Zoning Ordinance  X      
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming  X   

Community Development Block Grants 
(CDBG) 

 X   

Special Purpose Taxes (or taxing districts)  X   

Gas/Electric Utility Fees   X  

Water/Sewer Fees   X  

Stormwater Utility Fees X    

Development Impact Fees  X   

General Obligation, Revenue, and/or Special 
Tax Bonds 

 X X  

Partnering Agreements or Intergovernmental 
Agreements 

  X  

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

 X   

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants  X   

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability  X  

Administrative and Technical Capability  X  

Fiscal Capability X   

Available Staff X   

Political Support/Interest X   

Community Support  X   
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CITY OF ARISPE 

Located in the south-central part of the county, Arispe is a small town with around 100 people. The city 
is managed by a city council of 3 elected members and an elected mayor. One part-time city hall staff 
member administers the city. The City hires the mowing of city property and performance of basic 
maintenance. 

The city council meets monthly at a centrally located building that contains a council meeting room only. 
The city also owns a city park on the western part of the town. 

Potable water is provided from the Twelve-Mile Lake water treatment plant eight miles northwest of 
Arispe by SIRWA. The water pressure is adequate, although there are no water towers in the city. 
Water lines are generally in adequate condition to meet existing and likely growth needs at this time. 

Virtually all the city is served by a central sewer system operated by SIRWA with sewer lines and a 
multi-cell lagoon system southeast of town. The lagoons are in good condition and can handle Arispeôs 
potential growth. Sewer lines are in good condition. 

Alliant Energy operates electric power facilities in Arispe and adequately meets local needs. There is no 
local production capacity at this time. The Methodist Church on the south side of town contains a fixed 
power generator so it can serve as a community shelter during and after hazard events. 

The town is served by LP services for heating and other fuel energy. Most homes and other businesses 
contain aboveground tanks that store the fuel. Other properties use wood, corn, or other fuels. There 
are no pipelines in the immediate area. 

The City of Arispe manages roads and sidewalks. Most transportation infrastructure is in poor condition, 
with the remaining being in fair condition. Highway 169 is in excellent condition. Most streets are gravel 
surface with modest maintenance investment and no curb and gutter. 

Storm water control systems are limited in the town. Most water that falls in Arispe goes into drainage 
ditches in residential areas and along streets. The town is very flat, and there are few natural 
waterways (if any), and water often stands in an area rather than flows away. 

The town is served by the Afton Fire Department. See the City of Afton profile for details on fire 
services. 

Arispe contracts with the Sheriff for law enforcement. The Union County Sheriffôs Office in Creston (14 
miles northwest) is the Countyôs E911 dispatch center. 

East Union CSD near Afton serves the City. 

Arispe is home to a church and a few small businesses. The park has new playground equipment. 

Arispe has a warning siren that is remotely sounded by Union County upon notification of a warning for 
Union County. The Methodist Church has the townôs only public backup power generator. Churches 
have kitchens that can serve the public during and after disaster events. No facilities in the City are 
designated as tornado safe rooms capable of withstanding 250 MPH winds. 

The tables below provide a high-level overview of Arispeôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, and a self-assessment of their overall capability.  
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STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X  
Provided by Union 
County EMA 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X   X  

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

X  
Union County 

EOP 
   

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X   X  

Disaster Recovery Plan   X   X  

Economic Development Plan   X   X  

Emergency Operations Plan (EOP) X      

Evacuation Plan X      

Flood Response Plan   X   X  

Floodplain Management Plan/Flood 
Mitigation Plan  

 X   X  

Hazard Mitigation Plan x  2018 x  2024 
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Historic Preservation Plan  X   X  

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X   X  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code X  State Code    

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X   X  

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready X      

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts) X    

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

X    

Partnering Agreements or Intergovernmental 
Agreements 

  X  

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

X    

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants X    

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest  X  

Community Support   X  
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CITY OF CRESTON 

Located in the west-northwest part of the county, Creston is the countyôs largest town with nearly 8,000 
people. The city is managed by a city council of 7 elected members and an elected mayor. A city 
administrator oversees a city clerk and numerous department heads to administer the city. Paid staff 
work in parks and recreation, law enforcement, fire and rescue, building and zoning, and street 
departments, and others. Dozens of employees complete projects in the city. 

The city council meets bi-weekly at its restored historic depot, located in uptown Creston, that contains 
a council meeting room, offices, storage area, and a historic train station waiting room with a model 
railroad. The city also owns a city shed, WWTP and other buildings, a Waterworks Office, water and 
other towers, recreational land and buildings throughout the town, sewer lagoons just west of town, a 
cemetery just south of town, and an airport one mile south of town. 

Potable water is provided from the Twelve-Mile Lake water treatment plant (8.5 million gallons per day) 
four miles east of Creston (1730 Lark Ave.) by Creston Water Works. Three water towers located along 
the upland ridge near the railroad supply adequate water pressure to the system and meet emergency 
needs, at the following addresses: 1455 Cromwell Road (1,250,000 gallons), 108 N. Birch St. (500,000 
gallons), and 1702 Commerce Road (750,000 gallons). Water lines are generally in adequate condition 
to meet existing and likely growth needs at this time. 

Working hydrants are located throughout the town. There is a shortage of capacity at times related to 
the ability to intake raw water; there are 3 pumps with 5,000 gallons per minute (GPM) capacity at the 
water plant and 3 pumps with 6,000 gallons per minute (GPM) capacity at the Three Mile Lake intake. 

Virtually all the city is served by a central sewer system with sewer lines and a full treatment plant (7.5 
million gallons per day capacity) and multi-cell lagoon system at the southwest corner of town along 
Hurley Creek (710 South Lakeshore Drive). The WWTP is in good condition overall and can handle 
Crestonôs potential growth. The Ferrara Candy Company gummy factory on the southeast edge of 
Creston has its own WWTP. If other industry using large volumes of water comes to Creston, capacity 
will be exceeded. Sewer lines are of varying condition, whereas the City is working on upgrades in a 
multi-phase project starting in east and northeast Creston and working west. There are numerous 
sewer lift stations, strategically located throughout the town, with the following addresses: 1201 E. 
Taylor Street (2 pumps, 670 GPM per pump), 901 S. Sumner St. (2 pumps, 1400 GPM per pump), 
1116 Patt Street (2 pumps, 160 GPM per pump), 600 North Osage St. (2 pumps, 326 GPM per pump), 
and 1802 S. Cherry St. (2 pumps, 65 GPM per pump). 

Creston franchises for electric power with Alliant Energy. Creston has numerous power lines and a few 
substations that handle electricity throughout the city. There is no local production capacity at this time. 
Several key assets contain backup power generators for emergency needs. Alliant has a tree 
maintenance program to ensure that power lines are less susceptible to damage from falling tree 
branches due to winds, lightning, ice, and heavy snow. 

MidAmerican provides natural gas from its main pipeline that travels through Adair County north of 
Creston. This line joins the Creston system at a border station along East Townline Street in the 
northeast corner of town. A line also goes east from this point under Twelve-Mile Lake and to Afton (10 
miles east). Most residents and businesses use natural gas for heating and other personal energy 
needs. Industries are large users. 

The City of Creston manages roads, sidewalks, and trails. Most transportation infrastructure is in fair 
condition, with the remaining being either poor or good condition. Creston has numerous paved streets 
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that are in varying conditions. The City does not have a detailed long-term street plan, so most streets 
are merely maintained. Many are in need of replacement. Some major streets in older neighborhoods 
are narrow and, due to the lack of off-street parking on small lots, have parking on one or both sides of 
the street, which limits access by large emergency vehicles. Many neighborhoods lack sidewalks or 
decent sidewalks. The town has several quality and popular walking and multipurpose trails, the main 
one of which connects parks in western Creston and north of town. 

Storm water control systems are modest but most of the town is served. Curb and gutter systems are 
located throughout the town, in most areas, and some have been improved as part of an upgrade 
project in the northeast part of town and surrounding repaving of Highways 25 and 34. Many sections of 
underground storm water piping are very old and have failures. The City does not have good data on 
the systems, and they are not often inspected. 

Storm drains also drain into Hurley Creek and other low-lying areas, which actually speeds up the flash 
flooding potential of the waterways and causes stream bank deterioration. A continual Hurley Creek 
watershed improvement project is addressing this issue indirectly, but not by improving the storm drains 
specifically. Some retention basins, all small, throughout town, are showing some promise to holding 
water naturally, rather than simply moving it rapidly to drainage areas and streams. Culverts are located 
strategically to move water to streams and other areas outside of the city. Standing water and water 
flow issues remain in some locations and the town has a few hilly areas that can offer flash flooding 
concerns. 

The town is served by the Creston Fire Department, which is a combination department. There are 15 
full-time members, 6 part-time members, and 15 volunteer members. The fire department also provides 
EMS/first response services (12 members), fire prevention program, inspections, and code 
enforcement. The department is part of a multi-jurisdictional mutual aid compact. The department owns 
eight vehicles and has an ISO rating of 5. The service has non-transport EMS service. The older and 
undersized fire station is strategically located along four-lane Highway 25 in west central Creston. 

Note that the tornado of April 2012 (described in greater detail in Section 4: Hazard Profile) greatly 
tested the capabilities of local first response agencies, and since the hospital was damaged, the 
medical capabilities. Many responders were called from outside of town and many hired staff members 
worked excessive hours. At this time, a thorough evaluation of the event is not complete. The 
evaluation surely will affect the countywide EOP and will be reflected in the mitigation strategy related 
to emergency services for Creston and other jurisdictions in this HMP. 

Creston has its own 11-person full-time police force and contracts with the Sheriff for assistance as 
needed. The Law Enforcement Center in uptown Creston is the Countyôs E911 dispatch center and 
also houses the police offices and county jail. 

The jurisdiction is served by the Creston Community School District. See the profile later in this section 
for information on the district. 

Creston is home to numerous convenience store/gas stations, day care facilities, banks, churches, and 
community meeting locations. It also has two nursing homes, and several senior and family housing 
complexes. Many shopping options, including supplies and materials for emergency needs, are 
available. 

Creston has six warning sirens that are remotely sounded by Creston Fire upon notification of a 
warning for Union County. The sirens are located at the fire station, 508 S. Lincoln, 621 N. Cedar, 801 
W. Spencer, 718 E. Monroe, and 911 N. Spruce. These sirens were purchased new in 2009. Backup 



Section 3 ð Capability Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

35 

power generators are located in several key assets: city hall, GRMC, the schools in the new safe room 
areas, nursing homes, fire station, law enforcement center, some of the factories, the water treatment 
plant, Twelve Mile Lake water intake station, Three Mile Lake water intake station, and KSIB radio 
station. Other facilities would benefit from a fixed power generator. Local churches, a hotelôs convention 
area, the golf and country club, Creston Schools, SWCC, GRMC, the senior meal site at the city hall, 
and other non-profit and private halls (such as lodges and banks) have kitchens that can serve the 
public during and after disaster events. One designated tornado safe room is located in McKinley Park 
in west Creston. Two saferooms have also been built at Creston Schools for student populations. 

Since the 2018 plan was adopted, Creston has adopted the IBC and NEC codes, and instituted a 
building permitting process to regulate development. 

The tables below provide a high-level overview of Creston Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  

STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager x  Department Union County 
Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

x  Department External (Contracted) 

Fiscal Management or Procurement Specialists x  Department External (Contracted) 

Floodplain Manager x  
Single (Part-Time) 
Staff Member 

 

Land Surveyors  x   

Land Use/Management/Development Planning  x   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 x   

Resource Development Staff or Grant-writing x  Department 
External (Contracted 
with SICOG) 

Scientists familiar with the hazards of the 
community 

 x   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

x  Not Specified  

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

x  Not Specified  

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  x   x  

Climate Resiliency or Adaptation Plan   x   x  

Community Wildfire Protection Plan 
(CWPP) 

 x   x  
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Comprehensive Emergency Management 
Plan  

x  09/2012 -10/2019    

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

x  01/06/2021    

Continuity of Operations Plan (COOP)  x   x  

Disaster Recovery Plan   x   x  

Economic Development Plan   x   x  

Emergency Operations Plan (EOP)  x   x  

Evacuation Plan  x   x  

Flood Response Plan   x   x  

Floodplain Management Plan/Flood 
Mitigation Plan  

x      

Hazard Mitigation Plan x  2018 x  2024 

Historic Preservation Plan  x   x  

Natural Resource Protection Plan (NRPP)  x   x  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 x   
x 

 

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 x   
x 

 

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes  x  Adopted 07/2023    

Community Emergency Response Team 
(CERT) 

County      

Community Rating System (CRS Program 
of the NFIP) 

x      

Emergency Management Accreditation 
Program (EMAP) 

 x   X  

Fire Code x      

Firewise Community  x   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

x      

Land Use/Development Planning x      

National Flood Insurance Program (NFIP)  x   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 x   X  

Storm Ready  x   X  
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Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Stormwater Management Plan/Ordinance x      

Subdivision Regulations/Ordinance  x      

Unified Development Ordinance  x   X  

Zoning Ordinance  x      

FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming   X  

Community Development Block Grants 
(CDBG) 

  X  

Special Purpose Taxes (or taxing districts)   X  

Gas/Electric Utility Fees   X  

Water/Sewer Fees   X  

Stormwater Utility Fees   X  

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

  X  

Partnering Agreements or Intergovernmental 
Agreements 

  X  

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

  X  

Homeland Security Grants (HSGP)   X  

USDA Rural Development Agency Grants   X  

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA)   X  

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability  X  

Fiscal Capability   X 

Available Staff X   

Political Support/Interest X   

Community Support   X  
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CITY OF CROMWELL 

Located in the far west-central part of the county, Cromwell is home to about 100 residents. The city is 
managed by a city council of 5 elected members and an elected mayor. One part-time city hall staff 
member administers the city. The City hires the mowing of city property and performance of basic 
maintenance. 

The city council meets monthly at a centrally located building that contains a council meeting room. The 
city also owns a city park in the middle of town. 

Potable water is provided by SIRWA from the Twelve-Mile Lake water treatment plant nine miles east 
of Cromwell. Water pressure is adequate, although there are no water towers in the city. Water lines 
are generally in adequate condition to meet existing and likely growth needs at this time. 

Virtually all the city is served by a central sewer system with sewer lines and a multi-cell lagoon system 
at the north edge of the town, across the railroad from the rest of the town. The lagoons are in good 
condition and can handle Cromwellôs potential growth. Sewer lines are in good condition, as they are 
only about 15 years old. 

Alliant Energy operates electric power facilities in Cromwell and adequately meets local needs. There is 
no local production capacity at this time. There are no substations in the city. 

The town is served by LP services for heating and other fuel energy. Most homes and other businesses 
contain aboveground tanks that store the fuel. Other properties use wood, corn, or other fuels. There 
are no pipelines in the immediate area. 

The City of Cromwell manages roads and sidewalks. Most transportation infrastructure is in fair 
condition, with the remaining being in poor condition. Highway H-33 is in good condition. Most streets 
are gravel surface with modest maintenance investment and no curb and gutter. 

Storm water control systems are limited in the town. Most water that falls in Cromwell goes into 
drainage ditches in residential areas and along streets. The town slopes downhill toward the north at a 
modest grade. The water from the city flows toward the small waterway just south of the railroad. 

The town is served by the Creston Fire Department from a station 5 miles east of Cromwell. See the 
City of Creston profile for fire department information. 

Cromwell contracts with the Sheriff for law enforcement. The Union County Sheriffôs Office in central 
Creston (5.5 miles northeast) is the Countyôs E911 dispatch center. 

Creston CSD serves the City and surrounding area from a campus on the north part of Creston, six 
miles east. See the Creston CSD profile later in this section for more district information. 

Cromwell is home to several churches and a few small businesses. 

Cromwell has one unreliable warning siren, in its city park on Broadway Street, that is remotely 
sounded by Creston Fire upon notification of a warning for Union County. There are no backup power 
generators located in Cromwell. The main church in town or some other meeting place could benefit 
from a fixed generator. The Congregational Church of Christ has a kitchen that can serve the public 
during and after disaster events. Cromwell has no designated tornado safe rooms designed to 
withstand 250MPH winds. 
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The tables below provide a high-level overview of Cromwellôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  

STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X  County EMA 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 
X 

  

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 
X 

  

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 
X 

  

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 
X 

  

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 
X 

  

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  x   X  

Climate Resiliency or Adaptation Plan   x   X  

Community Wildfire Protection Plan 
(CWPP) 

 x   X  

Comprehensive Emergency Management 
Plan  

County      

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 x   X  

Continuity of Operations Plan (COOP)  x   X  

Disaster Recovery Plan  County      

Economic Development Plan   x   X  

Emergency Operations Plan (EOP) x      

Evacuation Plan x      

Flood Response Plan   x   X  
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Floodplain Management Plan/Flood 
Mitigation Plan  

 x   X  

Hazard Mitigation Plan x  2018 X  2024 

Historic Preservation Plan  x   X  

Natural Resource Protection Plan (NRPP)  x   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 x   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 x   x  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code  X State Code  X  

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X   X  

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready X      

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts) X    

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

X    

Partnering Agreements or Intergovernmental 
Agreements 

 X   

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

X    

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants X    

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest X   

Community Support  X   

  



Section 3 ð Capability Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

42 

CITY OF LORIMOR 

Located in the northeast corner of the county, Lorimor is the third largest town with close to 400 people. 
The city is managed by a city council of 5 elected members and an elected mayor. A city clerk 
administers the city. The City also has part-time maintenance/public works personnel. 

The city council meets monthly at a downtown building that contains a council meeting room, offices, 
and a reception area. The city also owns a city shed, a fire station, recreational land throughout the 
town, sewer lagoons just southeast of town, and a cemetery one mile south of town. 

Potable water is provided from the Twelve-Mile Lake water treatment plant fifteen miles southwest of 
Lorimor by SIRWA. A water tower is located near the fire station in the middle of town to supply 
adequate water pressure to the system and meet emergency needs. Water lines are generally in 
adequate condition to meet existing and likely growth needs at this time. 

Virtually all the city is served by a central sewer system with sewer lines and a three-cell lagoon system 
southeast of town near a small unnamed stream. The lagoons are in good condition and can handle 
Lorimorôs potential growth. Sewer lines are in deteriorating condition; the City has recently hired an 
engineer to study them and make recommendations for improvements. There are two sewer lift 
stations, strategically located throughout the town. 

Lorimor contracts with Alliant Energy for electric energy. Alliant owns a substation located along 
Highway 169 one mile south of Lorimor. There is no local production capacity at this time. 

The City of Lorimor operates a natural gas utility from its main pipeline coming from Madison County. 
The gas is purchased through the Lenox Municipal Utilities gas department. A border station in the 
north part of Lorimor allows for controls to the system. Most residents and businesses use natural gas 
for heating and other personal energy needs. 

The City of Lorimor manages roads, sidewalks, and trails. Most transportation infrastructure is in fair 
condition, with the remaining being either poor or good condition. Most streets are gravel or blacktop 
surface with modest maintenance investment and no curb and gutter. Many streets are in very poor 
condition. 

Storm water control systems are limited in the town. The City commissioned a study on the issue about 
four years ago, and it was recommended that underground pipes with curb and gutter systems be built 
in the downtown area and other key locations. Culverts are located strategically to move water to 
streams and other areas outside of the city. Standing water and water flow issues remain in some 
locations; there are many ditches along streets, which can flood yards if they are not maintained. 

The town is served by the Lorimor Fire Department, which is a small all-volunteer force based in a 
sturdy pole building fire station. The fire department also provides EMS/first response services. The 
department is part of a multi-jurisdictional mutual aid compact. 

Lorimor has contracts with the Sheriff for assistance as needed. The Union County Sheriffôs Office in 
Creston (23 miles southwest) is the Countyôs E911 dispatch center. 

East Union CSD serves the City and surrounding area from a campus about a half-mile east of the 
Afton on High School Drive (14 miles southwest). There is busing daily for students living in Lorimor. 
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Lorimor is home to a convenience store, several churches, and a senior/family low-income apartment 
complex. The five-year old community center offers meeting space, a kitchen, and limited capabilities 
for lodging and medical care in the event of emergencies. 

Lorimor has a warning siren in the center of town that is sounded by Lorimor Fire/EMS upon notification 
of a warning for Union County. Currently, there are no public backup power generators. In addition to 
the community center, local churches and the Lionôs Hall have kitchens that can serve the public during 
and after disaster events. Lorimor has no facilities designated as tornado safe rooms capable of 
withstanding 250 MPH winds. 

The tables below provide a high-level overview of Lorimorôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  

STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X  County EMA 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X     

Climate Resiliency or Adaptation Plan   X     

Community Wildfire Protection Plan 
(CWPP) 

 X     

Comprehensive Emergency Management 
Plan  

County      
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X     

Continuity of Operations Plan (COOP)  X     

Disaster Recovery Plan   X     

Economic Development Plan   X     

Emergency Operations Plan (EOP) X      

Evacuation Plan  X     

Flood Response Plan   X     

Floodplain Management Plan/Flood 
Mitigation Plan  

 X     

Hazard Mitigation Plan X  2018 X  2024 

Historic Preservation Plan  X     

Natural Resource Protection Plan (NRPP)  X     

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X     

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X     

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes  X      

Community Emergency Response Team 
(CERT) 

 X 
  

X 
 

Community Rating System (CRS Program 
of the NFIP) 

 X 
  

X 
 

Emergency Management Accreditation 
Program (EMAP) 

 X 
  

X 
 

Fire Code X      

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X 
  

X 
 

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X 
  

X 
 

Storm Ready X      

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  



Section 3 ð Capability Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

45 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Unified Development Ordinance  X   X  

Zoning Ordinance  X      

FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

 X   

Special Purpose Taxes (or taxing districts) X    

Gas/Electric Utility Fees  X   

Water/Sewer Fees   X  

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

X    

Partnering Agreements or Intergovernmental 
Agreements 

  X  

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

  X  

Homeland Security Grants (HSGP)  X   

USDA Rural Development Agency Grants  X   

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest  X  

Community Support   X  
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CITY OF SHANNON CITY 

Located in the south-central edge of the county, and crossing partially into Ringgold County, Shannon 
City is one of the small towns with just over 60 people, nearly all living in the Union County side of town. 
The city is managed by a city council of 5 elected members and an elected mayor. A city clerk 
administers the city. The City also contracts for maintenance and public works on a limited basis. 

The city council meets monthly at a central building that contains a council meeting room. The City 
owns no other significant property. 

Potable water is provided from the Twelve-Mile Lake water treatment plant fifteen miles northwest of 
Shannon City by SIRWA. A water tower is located near the town that supports adequate water pressure 
and meets firefighting needs. Water lines are generally in adequate condition to meet existing and likely 
future growth. 

Shannon City contracts with Alliant Energy for electric energy. The town has no substations. There is 
no local production capacity at this time. 

The town is served by LP services for heating and other fuel energy. Most homes and other businesses 
contain aboveground tanks that store the fuel. Other properties use wood, corn, or other fuels. There 
are no pipelines in the immediate area. 

The City of Shannon City manages roads and sidewalks. Most transportation infrastructure is in poor 
condition, with the remaining being either fair or good condition. Most streets are gravel or blacktop 
surface with modest maintenance investment and no curb and gutter. Many streets are in very poor 
condition. 

Storm water control systems are limited in the town. Most water that falls in Shannon City goes into 
drainage ditches in residential areas and along streets. Culverts are located strategically to move water 
to streams and other areas outside of the city. Standing water and water flow issues remain in some 
locations; there are many ditches along streets, which can flood yards if they are not maintained. A 
moderate slope to the south ensures that most water flows through the town. 

Shannon City is served by the Afton Fire Department 12 miles northeast of town. See the City of Afton 
profile for details on fire services. 

Shannon City contracts with the Sheriff for law enforcement. The Union County Sheriffôs Office in 
Creston (20 miles northwest) is the Countyôs E911 dispatch center. 

East Union CSD near Afton serves the City from a campus 13 miles northeast of Shannon City. 

Shannon City is home to churches and a few small businesses. 

Shannon City does not have a warning siren for outdoor warnings. Instead, all residents have been 
given or have other access to weather radios. At this time, there are no public backup power 
generators. Local church kitchens could serve the public during and after disaster events. No facilities 
in the City are designated as tornado safe rooms capable of withstanding 250 MPH winds. 

The tables below provide a high-level overview of Shannon Cityôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  
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STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X   

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X   X  

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

County      

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X   X  

Disaster Recovery Plan  County      

Economic Development Plan   X   X  

Emergency Operations Plan (EOP)       

Evacuation Plan       

Flood Response Plan   X   X  

Floodplain Management Plan/Flood 
Mitigation Plan  

 X   X  

Hazard Mitigation Plan X  2018 X  2024 

Historic Preservation Plan  X   X  
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X   X  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

X      

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code  X   X  

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

X      

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready X      

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts) X    

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

X    

Partnering Agreements or Intergovernmental 
Agreements 

 X   

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

X    

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants X    

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest X   

Community Support  X   
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CITY OF THAYER 

Located in the far eastern central part of the county in Jones Township, Thayer is one of the small 
towns with about 60 people. The city is managed by a city council of 5 elected members and an elected 
mayor. A city clerk administers the city. The City also contracts for maintenance and public works on a 
limited basis. 

The city council meets monthly at a former church in the northeast part of the city. The City owns no 
other significant property. 

Potable water is provided from the Twelve-Mile Lake water treatment plant fifteen miles west of Thayer 
by SIRWA. A water tower is located near the town that supports adequate water pressure and meets 
firefighting needs. Water lines are generally in adequate condition to meet existing and likely growth 
needs at this time. 

Virtually all the city is served by a new central sewer system operated by SIRWA with sewer lines and a 
multi-cell lagoon system northeast of town. The sewer lines and lagoons are in good condition and can 
handle Thayerôs potential growth. 

Thayer contracts with Alliant Energy for electric energy. The town has no substations. There is no local 
production capacity at this time. 

The town is served by LP services for heating and other fuel energy. Most homes and other businesses 
contain above-ground tanks that store the fuel. Other properties use wood, corn, or other fuels. There 
are no pipelines in the immediate area. 

The City of Thayer manages roads and sidewalks. Most transportation infrastructure is in poor 
condition, with the remaining being in fair condition. Most streets are gravel or blacktop surface with 
modest maintenance investment and no curb and gutter. Some streets are low-maintenance roads 
where traffic is restricted. 

Storm water control systems are limited in the town. Most water that falls in Thayer goes into drainage 
ditches in residential areas and along streets. Culverts are located strategically to move water to 
streams and other areas outside of the city and under the railroad. Standing water and water flow 
issues remain in some locations; there are many ditches along streets, which can flood yards if they are 
not maintained. A moderate slope to the south reduces the incidence of standing water. 

The town is served by the Lorimor Fire Department, located 9 miles northwest of Thayer. See the City 
of Lorimor profile for district information. 

Thayer has contracts with the Sheriff for assistance as needed. The Union County Sheriffôs Office in 
Creston (20 miles west) is the Countyôs E911 dispatch center. 

East Union CSD serves the City and surrounding area from a campus about a half-mile east of the 
Afton on High School Drive (10 miles west). 

Thayer is home to very limited non-profit and for-profit entities. 

Thayer has one centrally located warning siren for outdoor warnings, which is sounded remotely from 
Lorimor Fire/EMS when a warning is issued. At this time, there are no public backup power generators. 



Section 3 ð Capability Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

51 

Local churches kitchens could serve the public during and after disaster events. Thayer has no facilities 
designated as tornado safe rooms capable of withstanding 250 MPH winds. 

The tables below provide a high-level overview of Thayerôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  

STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager X  Department County EMA 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X   X  

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

 X   X  

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X   X  

Disaster Recovery Plan   X   X  

Economic Development Plan   X   X  

Emergency Operations Plan (EOP)  X   X  
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Evacuation Plan  X   X  

Flood Response Plan   X   X  

Floodplain Management Plan/Flood 
Mitigation Plan  

 X   X  

Hazard Mitigation Plan  X   X  

Historic Preservation Plan X  2018 X  2024 

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X   X  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code  X   X  

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X   X  

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready  X   X  

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts)   X  

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

X    

Partnering Agreements or Intergovernmental 
Agreements 

X    

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

 X   

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants X    

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest  X  

Community Support   X  
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CRESTON COMMUNITY SCHOOL DISTRICT 

Creston Community School District serves the communities of Creston and Cromwell and 

approximately 40% of the rural county, with an enrollment of 1,369 students in the 2023-2024 school 

year. 

All school assets are found in Creston. The facilities are located in various parts of the town. 

Instructional centers include the high school, elementary/middle school, the early childhood center, and 

the alternative high school (High Lakes Academy). Accessory uses include athletic fields, parking 

areas, transportation facilities, and other outbuildings. 

Many community organizations and some civic groups use the school assets for programs and events 

outside of school hours. 

The school uses many of the services available in the city in which the buildings are located. With 

prepared lunches available and the large size of buildings, the school assets could be utilized for 

community feeding shelters during and after severe weather. 

The tables below provide a high-level overview of Creston CSDôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  

STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager X  Single Staff Member 
School Resource 
Officer 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   
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PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP) X  Yearly X  Yearly 

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

X  Yearly X  Yearly 

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X   X  

Disaster Recovery Plan  X  Yearly X  Yearly 

Economic Development Plan   X   X  

Emergency Operations Plan (EOP) X  Yearly X  Yearly 

Evacuation Plan X  Yearly X  Yearly 

Flood Response Plan   X   X  

Floodplain Management Plan/Flood 
Mitigation Plan  

 X   X  

Hazard Mitigation Plan  X   X  

Historic Preservation Plan  X   X  

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X   X  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code X  Yearly X  Yearly 

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X   X  

Land Use/Development Planning  X   X  
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Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready  X   X  

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  

FISCAL CAPACITY 

Staff or Personnel Resource Never Used Previously Used Currently Used 

Capital Improvement Programming   X 

Community Development Block Grants (CDBG) X   

Special Purpose Taxes (or taxing districts)   X 

Gas/Electric Utility Fees X   

Water/Sewer Fees X   

Stormwater Utility Fees X   

Development Impact Fees X   

General Obligation, Revenue, and/or Special Tax 
Bonds 

X   

Partnering Agreements or Intergovernmental 
Agreements 

X   

FEMA Hazard Mitigation Assistance Grants (HMGP, 
FMA, PDM) 

 X  

Homeland Security Grants (HSGP)  X  

USDA Rural Development Agency Grants X   

US Economic Development Administration Grants X   

Infrastructure Investment and Jobs Act (IIJA) X   

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest X   

Community Support  X   
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EAST UNION COMMUNITY SCHOOL DISTRICT 

East Union Community School District serves the communities of Afton, Arispe, Thayer, Shannon City, 

Lorimor, and approximately 40% of the unincorporated county, with an enrollment of 435 students in 

the 2023-2024 school year.  

East Union CSD Infrastructure, Services, and Resources 

All school assets are found just outside of Afton. Instructional centers include the K-8 school and the 

pre-school. Accessory uses include athletic fields, parking areas, transportation facilities, and other 

outbuildings. Many community organizations and some civic groups use the school assets for programs 

and events outside of school hours. 

The school uses many of the services available in the city in which the buildings are located. With 

prepared lunches available and the large size of buildings, the school assets could be used as 

community feeding shelters during and after severe weather. 

The tables below provide a high-level overview of East Union CSDôs Staff or Personnel Resources, 
Plans, Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their 
overall capability.  

STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X   

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists X  Not Provided  

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing X  Not Provided  

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP) X    X  
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

X    X  

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X  X   

Disaster Recovery Plan   X   X  

Economic Development Plan   X   X  

Emergency Operations Plan (EOP) X    X  

Evacuation Plan X    X  

Flood Response Plan   X   X  

Floodplain Management Plan/Flood 
Mitigation Plan  

 X   X  

Hazard Mitigation Plan X    X  

Historic Preservation Plan  X   X  

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

X    X  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes   X   X  

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code X    X  

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X   X  

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  
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Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready X    X  

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  

FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming   X  

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts)   X PPEL/SAVE 

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

  X  

Partnering Agreements or Intergovernmental 
Agreements 

  X  

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

 X   

Homeland Security Grants (HSGP)   X  

USDA Rural Development Agency Grants X    

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability X   

Administrative and Technical Capability X   

Fiscal Capability X   

Available Staff X   

Political Support/Interest  X  

Community Support   X  
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SOUTHWESTERN COMMUNITY COLLEGE PROFILE AND CAPABILITIES 

Southwestern Community College operates from a 400-acre campus in the northwest part of Creston. It 
is the only institution of higher education in the county. SWCC, founded in 1966, is a public two-year 
college serving 8 counties in the southwest part of the state of Iowa. It offers traditional programs, adult 
and continuing education programs, job training programs, and many other academic, athletic, and 
cultural activities. Approximately 1,500 students are enrolled at the main campus in Creston on average 
each fall, many of them full-time students, with an additional 10,000 people enrolled in one or more 
continuing education programs annually. Some of these students go on to Buena Vista University, also 
housed at SWCC, to complete a four-year education. Two affiliated centers of education are found in 
Red Oak and Osceola, which are outside of the planning area. 

The institution is a public college, which collects a modest (at least compared to most other taxing 
districts) amount of revenue from each property owner in the region. Additionally, student tuition, room 
and board, grants, and donations fund and will in the future fund mitigation projects. 

The college uses many of the services available in the city in which the buildings are located. With 
prepared lunches available and the large size of buildings, the college assets are used as community 
feeding shelters during and after severe weather. For example, the campus housed passengers of an 
Amtrak train that derailed in the area; it houses people when power (and heat) is lost during the winter, 
and it housed medical services as a triage after the 2012 tornado. It is also an emergency area for 
those at Green Valley State Park (3 miles north) when there is severe weather. 

SWCC was damaged extensively by the tornado that hit Creston in April 2012. All dorms were 
damaged, and the Performing Arts Center was closed for months after the tornado. See the hazard 
profile for more information.  

A map of the Creston Campus is provided below.  
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Figure 7 Southwestern Community College Creston Campus Map  

 

The tables below provide a high-level overview of Southwestern Community Collegeôs Staff or 
Personnel Resources, Plans, Regulatory Tools and Programs, and Fiscal Capacity, as well as their 
self-assessment of their overall capability.  
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STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager  X   

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

 X   

Fiscal Management or Procurement Specialists  X   

Floodplain Manager  X   

Land Surveyors  X   

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing  X   

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

 X   

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X  X  2024 

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

X  October 2023    

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP) X  October 2023    

Disaster Recovery Plan  X  October 2023    

Economic Development Plan  County      

Emergency Operations Plan (EOP) X  July 2023    

Evacuation Plan X  July 2023    

Flood Response Plan  County      

Floodplain Management Plan/Flood 
Mitigation Plan  

County      

Hazard Mitigation Plan X  July 2023    

Historic Preservation Plan County      
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Natural Resource Protection Plan (NRPP) County      

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

County      

Threat Hazard Identification and Risk 
Assessment (THIRA) 

County      

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes  County      

Community Emergency Response Team 
(CERT) 

County      

Community Rating System (CRS Program 
of the NFIP) 

County      

Emergency Management Accreditation 
Program (EMAP) 

County      

Fire Code County      

Firewise Community County      

Floodplain Management/Flood Damage 
Prevention Ordinance 

County      

Land Use/Development Planning County      

National Flood Insurance Program (NFIP) County      

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

County 
     

Storm Ready County      

Stormwater Management Plan/Ordinance County      

Subdivision Regulations/Ordinance  County      

Unified Development Ordinance County      

Zoning Ordinance  County      
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts) X    

Gas/Electric Utility Fees X    

Water/Sewer Fees X    

Stormwater Utility Fees X    

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

  X  

Partnering Agreements or Intergovernmental 
Agreements 

 X   

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

X    

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants  X   

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability  X  

Administrative and Technical Capability  X  

Fiscal Capability  X  

Available Staff  X  

Political Support/Interest  X  

Community Support   X  
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GREATER REGIONAL MEDICAL CENTER PROFILE AND CAPABILITIES 

Greater Regional Medical Center is the only Union County hospital. The hospitalôs mission is: ñGreater 
Regional Medical Center is committed to providing the highest quality healthcare and service in 
southwest Iowa.ò The facility is located in the northwest corner of Creston on an upland ridge adjacent 
to Iowa Highway 25. 

The hospital has been in operation for many years, first as a county hospital and then expanding to 
include numerous other clinics and services; it is now a regional hospital, providing services not found 
in most county hospitals in the surrounding counties. 

The GRMC campus includes a fixed power generator (to power certain emergency facilities, 
equipment, and lighting only), extensive medical equipment, EMS and transport equipment, a helipad, 
emergency room, fire protection systems, alert and alarm systems, and in-patient beds. The campus 
also contains medical clinics, specialty clinics, ambulance service, ICU, ER, surgery areas, and training 
and communications facilities. All GRMC facilities (Medical Center, Medical Arts Plaza, and Crest Ridge 
Estates) are located on one approximately 20-acre campus except the hospice home located across 
the street to the east of the campus (1111 Country Club Drive). 

The April 2012 tornado that hit Creston did extensive damage to the hospital. While the building 
structure, which is primarily brick, was not severely damaged, certain parts of the roof and many 
windows were broken. Winds and rain coming into the building damaged much of the building and 
destroyed records. More information on this event is found in the tornado hazard profile. 

Other planning and training efforts include: 

Á GRMC is National Incident Management Systems (NIMS) compliant. 

Á Mutual aid agreements are on file for EMS and certain medical services. 

Á Staff and volunteers are constantly being trained and are involved in drills 
and exercises. 

Á GRMC has a MOU with SWCC for the preparation and use of a community 
shelter at that site. 

The tables below provide a high-level overview of GRMCôs Staff or Personnel Resources, Plans, 
Regulatory Tools and Programs, and Fiscal Capacity, as well as their self-assessment of their overall 
capability.  
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STAFF AND TECHNICAL ASSISTANCE 

Staff or Personnel Resource Yes No 
Department or Single 

Staff Member 
Comments 

Emergency Manager X  Single Staff Member Facilities Director 

Engineers or professionals trained in 
construction practices related to buildings 
and/or infrastructure 

X  Single Staff Member Facilities Director 

Fiscal Management or Procurement Specialists X  Department Accounting 

Floodplain Manager  X   

Land Surveyors X  Department 
External Contractor 
(Garden and 
Associates) 

Land Use/Management/Development Planning  X   

Planners or engineers with an understanding of 
natural and/or human-caused hazards 

 X   

Resource Development Staff or Grant-writing X  Single Staff Member Public Relations 

Scientists familiar with the hazards of the 
community 

 X   

Staff experienced with Geographic Information 
Systems (GIS) or HAZUS 

 X   

Staff with education or expertise to assess the 
communityôs vulnerability to hazards 

X  Department 

We have many people 
in different roles that 
assess for different 
areas of vulnerability 
with Union County 

PLANNING RESOURCES 

Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Capital Improvement Plan (CIP)  X   X  

Climate Resiliency or Adaptation Plan   X   X  

Community Wildfire Protection Plan 
(CWPP) 

 X   X  

Comprehensive Emergency Management 
Plan  

 X   X  

Comprehensive Land Use Plan (or 
General, Master, or Growth Management 
Plan) 

 X   X  

Continuity of Operations Plan (COOP)  X   X  

Disaster Recovery Plan   X   X  

Economic Development Plan  X  2024    

Emergency Operations Plan (EOP) X  2024    

Evacuation Plan X  2024    

Flood Response Plan   X   X  
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Plans In Place Adopted/Updated Under 
Development 

Expected 
Completion 

Yes No Yes No 

Floodplain Management Plan/Flood 
Mitigation Plan  

 X   X  

Hazard Mitigation Plan  X   X  

Historic Preservation Plan  X   X  

Natural Resource Protection Plan (NRPP)  X   X  

Open Space Management Plan (Parks and 
Rec/Greenway Plan) 

 X   X  

Threat Hazard Identification and Risk 
Assessment (THIRA) 

 X   X  

REGULATORY TOOLS AND PROGRAMS 

Tool/Program In Place Adopted/Updated Under 
Development 

Expect to 
Implement 

Yes No Yes No 

Building Codes  
X  

IBC, NFPA, CMS, 
FGI 

   

Community Emergency Response Team 
(CERT) 

 X   X  

Community Rating System (CRS Program 
of the NFIP) 

 X   X  

Emergency Management Accreditation 
Program (EMAP) 

 X   X  

Fire Code X  2024    

Firewise Community  X   X  

Floodplain Management/Flood Damage 
Prevention Ordinance 

 X   X  

Land Use/Development Planning  X   X  

National Flood Insurance Program (NFIP)  X   X  

Post Disaster 
Redevelopment/Reconstruction 
Plan/Ordinance 

 X   X  

Storm Ready  X   X  

Stormwater Management Plan/Ordinance  X   X  

Subdivision Regulations/Ordinance   X   X  

Unified Development Ordinance  X   X  

Zoning Ordinance   X   X  
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FISCAL CAPACITY 

Staff or Personnel Resource 
Never 
Used 

Previously 
Used 

Currently 
Used 

Comments 

Capital Improvement Programming X    

Community Development Block Grants 
(CDBG) 

X    

Special Purpose Taxes (or taxing districts) X    

Gas/Electric Utility Fees  X X  

Water/Sewer Fees  X X  

Stormwater Utility Fees  X X  

Development Impact Fees X    

General Obligation, Revenue, and/or Special 
Tax Bonds 

 X   

Partnering Agreements or Intergovernmental 
Agreements 

X    

FEMA Hazard Mitigation Assistance Grants 
(HMGP, FMA, PDM) 

X    

Homeland Security Grants (HSGP) X    

USDA Rural Development Agency Grants X    

US Economic Development Administration 
Grants 

X    

Infrastructure Investment and Jobs Act (IIJA) X    

SELF-ASSESSMENT OF CAPABILITY 

Area Degree of Capability 

Limited Moderate High 

Planning and Regulatory Capability   X 

Administrative and Technical Capability   X 

Fiscal Capability   X 

Available Staff   X 

Political Support/Interest   X 

Community Support    X 
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NFIP PARTICIPATION AND COMPLIANCE 

The National Flood Insurance Program (NFIP) provides flood insurance to property owners, renters, 
and businesses in flood prone areas across the country. NFIP participating communities agree to 
adopt, implement, and enforce local flood plain regulations to protect lives and reduce the risk from 
future flooding. Participation in the NFIP is voluntary; the following communities in Union County 
currently do not participate in the NFIP due to funding, logistical, and administrative constraints: 

Á Union County 

Á Arispe 

Á Lorimor 

Á Shannon City 

Á Thayer 

The following plan participants are not municipal governments and do not have residents, and thus are 
ineligible to participate in the NFIP: 

Á Creston Community School District 

Á East Union Community School District 

Á Southwestern Community College 

Á Greater Regional Medical Center 

The table below addresses participating jurisdictions continued compliance with NFIP requirements: 

Table 6- NFIP Participation and Compliance  

Jurisdiction Has your 

community 
adopted a 
floodplain 

management 
ordinance that 

meets NFIP 
Minimum 
criteria? 

Has your 

community 
adopted the 

latest effective 
Flood Insurance 

Rate Map 
(FIRM)? 

Do you regulate/ 

permit 
development in 

the Special 
Flood Hazard 
Area (SFHA)? 

Which position 

or agency is in 
charge of NFIP 
compliance for 

your 
community? 

How do you 
implement 

the 
substantial 

improvement 
/ substantial 

damage 
provisions of 

your 
floodplain 

management 
ordinance? 

Afton N/A; Afton participates in the NFIP, but the entirety of the municipality is outside of the mapped 

special flood hazard area. 

Creston Yes Yes Yes Zoning 

Administrator 

Via Permitting 

Process 

Cromwell Yes Yes Yes Zoning 
Administrator 

Via Permitting 
Process 
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Jurisdiction Has your 
community 
adopted a 
floodplain 

management 
ordinance that 

meets NFIP 
Minimum 
criteria? 

Has your 
community 
adopted the 

latest effective 
Flood Insurance 

Rate Map 
(FIRM)? 

Do you regulate/ 
permit 

development in 
the Special 

Flood Hazard 
Area (SFHA)? 

Which position 
or agency is in 
charge of NFIP 
compliance for 

your 
community? 

How do you 
implement 

the 
substantial 

improvement 
/ substantial 

damage 
provisions of 

your 
floodplain 

management 
ordinance? 

Shannon City Yes Yes Yes Zoning 
Administrator 

Via Permitting 
Process 
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SECTION 4 ð RISK ASSESSMENT  

RISK ASSESSMENT INTRODUCTION 

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 within Union County, Iowa to these hazards. The goal of the risk 
assessment is to estimate the potential loss in the planning area, including loss of life, personal injury, 
property damage and economic loss, from a hazard event. The risk assessment process allows 
communities in the planning area to better understand their potential risk to the identified hazards and 
provides a framework for developing and prioritizing mitigation actions to reduce risk from future hazard 
events. 

The risk assessment for Union County and participating jurisdictions followed the methodology 
described in the 2023 FEMA Local Mitigation Planning Handbook, which includes a four-step process: 

Á Step 1ðDescribe Hazards 

Á Step 2ðIdentify Community Assets 

Á Step 3ðAnalyze Risks 

Á Step 4ðSummarize Vulnerability 

The hazards identified for this plan update are listed below in alphabetical order: 

Á Animal/Plant/Crop Disease 

Á Dam Failure 

Á Drought 

Á Earthquake 

Á Extreme Heat 

Á Flash Flood 

Á Grass/Wildland Fire 

Á Hazardous Materials Incident 
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Á Infrastructure Failure 

Á River Flooding 

Á Severe Winter Storm 

Á Thunderstorm/Lightning/Hail 

Á Tornado/Windstorm 

Á Transportation Incident 

REVIEW OF EXISTING MITIGATION PLANS 

Prior to 2012, Hazard Mitigation Planning in Union County was implemented on a jurisdictional 
basis. In 2012 the unincorporated county and incorporated municipalities came together to 
coordinate multi-jurisdictional mitigation planning for the entire Union County planning area. 
This coordinated effort resulted in the Union County, Iowa Multi-Jurisdictional Hazard Mitigation 
Plan, approved by FEMA on July 23, 2013. To identify hazards to include in the Risk 
Assessment update, a comparison was performed between the hazard identification in the 2013 
Iowa State Hazard Mitigation Plan and the 2013 Union County Multi-Jurisdictional Hazard 
Mitigation Plan. Union County updated their plan again in 2018. In this 2024 update, Union County 
decided to remove Radiological Incident from its list of hazards, reflecting the 2024 Iowa State Hazard 
Mitigation Plan.  

REVIEW DISASTER DECLARATION HISTORY 

Information utilized to identify hazards relevant for inclusion in the Union County plan update was 
obtained by examining events that triggered federal disaster declarations. Federal and/or state 
declarations may be granted 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 for the provision of state assistance. If the disaster is so severe that both the local and state 
governmentsô capacities are exceeded; a federal emergency or disaster declaration may be issued 
allowing for the provision of federal assistance. 

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 damage and institutions or commercial/industrial sectors affected. The 
following table provides information on the federal disaster declarations for Union County. 

Table 7: Disaster De claration that included Union County, Iowa 19 53-2023 

Disaster 
Number 

Declaration 
Date 

Description Incident Begin 
Date 

Incident End 
Date 

4483 3/23/2020 COVID-19  5/17/2020 5/11/2023 

3480 3/13/2020 COVID-19 1/20/2020 5/11/2023 

4421 3/23/2019 
SEVERE STORMS AND 

FLOODING 
3/12/2019 Continuing 
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1930 7/29/2010 
SEVERE STORMS, 

FLOODING, AND TORNADOS 
6/1/2010 8/31/2010 

1880 3/2/2010 SEVERE STORMS 1/19/2010 1/26/2010 

1737 1/4/2008 SEVERE WINTER WEATHER 12/10/2008 12/11/2008 

1763 5/27/2008 
SEVERE SNOWSTORMS, 

TORNADOS AND FLOODING 
5/25/2008 8/13/2008 

1727 9/14/2007 
SEVERE SNOWSTORMS, AND 

FLOODING 
8/17/2007 9/5/2007 

1705 5/25/2007 
SEVERE SNOWSTORMS, 

TORNADOS AND FLOODING 
5/5/2007 5/7/2007 

3239 9/10/2005 
HURRICANE KATRINA 

EVACUATION 
8/29/2005 10/1/2005 

1367 5/2/2001 
SEVERE SNOWSTORMS, 

TORNADOS AND FLOODING 
4/8/2001 5/29/2001 

1230 7/2/1998 
SEVERE SNOWSTORMS, 

TORNADOS AND FLOODING 
6/13/1998 7/15/1998 

1191 11/20/1997 SEVERE SNOWSTORMS 10/26/1997 10/28/1997 

996 6/24/1996 
SEVERE STORMS & 

FLOODING 
5/8/1996 5/28/1996 

1121 5/8/1996 
SEVERE STORMS & 

FLOODING 
5/8/1996 5/28/1996 

965 7/9/1993 
C SEVERE STORMS & 

FLOODING 
4/13/1993 10/1/1993 

928 12/26/1991 
SEVERE STORMS & 

FLOODING 
9/14/1992 9/15/1992 

3076 4/6/1979 
SEVERE STORMS & 

TORNADOES 
4/6/1979 4/6/1979 

354 9/26/1972 
SEVERE STORMS & 

FLOODING 
9/26/1972 9/26/1972 

269 8/14/1969 HEAVY RAINS & FLOODING 8/14/1969 8/14/1969 

The U.S. Department of Agricultureôs (USDA) Secretary of Agriculture is authorized to designate 
counties as disaster areas to make emergency loans (EM) to producers suffering losses in those 
counties, and in counties that are contiguous to a designated county. Table 8 shows the USDA disaster 
designations for Union County since 2012. 

Table 8. USDA Disaster Designations for Union County 2012 -2023 

Designation Number Approval date Catalyst Disaster(s)  Crop Disaster Year 

S5495 8/21/2023 Drought 2023 

S5301 10/3/2022 Drought 2022 

S4788 9/8/2020 Drought 2020 

S4756 8/24/2020 Drought 2020 

S4626 2/19/2020 Excessive rain, flash 
flooding, flooding, and high 

winds 

2019 

S4234 10/13/2017 Drought 2017 

S4209 8/15/2017 Drought 2017 
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S3618 12/11/2013 Drought 2013 

S3614 12/11/2013 Drought 2013 

S3398 9/19/2012 Drought 2012 

S3390 9/12/2012 Drought 2012 

S3337 8/15/2012 Drought 2012 

Source: U.S. Department of Agriculture 

In addition to EM eligibility, other emergency assistance programs, such as Farm Service Agency 
(FSA) disaster assistance programs, have historically used disaster designations as an eligibility 
requirement trigger. 

INCORPORATION OF EXISTING DATA SOURCES 

The HMPC consulted a wide variety of existing plans and data sources in the update of this plan and 
development of the 2024 Risk Assessment and Strategy. These documents were reviewed for relevant 
hazard risk or occurrence data (incorporated into the HIRA), community capability, resource, policy, or 
program information (incorporated into the capability assessment), or community goals (incorporated 
into the Strategy). The sources, documents, and agencies consulted in this manner include: 

Á Union County Flood Insurance Rate Map, FEMA 

Á Union County Emergency Management 

Á Union County Flood Insurance Study, FEMA 

Á Union County Multi-Jurisdictional Hazard Mitigation Plan, 2018 

Á Data Collection Guides completed by each jurisdiction 

Á Environmental Protection Agency 

Á Federal Emergency Management Agency (FEMA) 

Á Flood Insurance Administration 

Á Hazards US (HAZUS) 

Á Iowa Department of Agriculture and Land Stewardship, Division of Soil 
Conservation 

Á Iowa Department of Education, Bureau of Information and Analysis Services 

Á Iowa Department of Natural Resources 

Á Iowa Department of Public Safety 

Á Iowa Department of Transportation, Office of Traffic and Safety 

Á Iowa State Hazard Mitigation Plan (September 2023) 
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Á Iowa Utilities Board 

Á National Drought Mitigation Center Drought Reporter 

Á National Oceanic and Atmospheric Administrationôs (NOAA) National Climatic 
Data Center 

Á Pipeline and Hazardous Materials Safety Administration 

Á SILVIS Lab, Department of Forest Ecology and Management, University of 
Wisconsin 

Á U.S. Army Corps of Engineers 

Á U.S. Department of Agricultureôs (USDA) Risk Management Agency Crop 
Insurance Statistics 

Á U.S. Department of Transportation 

Á United States Geological Survey 

Á Various articles and publications available on the internet (sources are 
indicated where data is cited) 

HAZARDS IDENTIFIED 

As a result of the hazard identification review process, the hazards identified for this plan update are 
listed below in alphabetical order: 

Á Animal/Plant/Crop Disease 

Á Dam Failure 

Á Drought 

Á Earthquake 

Á Extreme Heat 

Á Flash Flood 

Á Grass/Wildland Fire 

Á Hazardous Materials Incident 

Á Infrastructure Failure 

Á River Flooding 

Á Severe Winter Storm 
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Á Thunderstorm/Lightning/Hail 

Á Tornado/Windstorm 

Á Transportation Incident 

Of the hazards identified in the 2023 State of Iowa Hazard Mitigation Plan, the following were 
eliminated from further review. Justification for elimination is also included: 

Á Levee FailureðThere are no recorded/regulated levees in Union County 

Á Expansive SoilsðThere is no available data to document historical impacts. 
Additionally, the county is in an area with generally less than 50% consisting 
of clay having slight to moderate swelling potential. 

Á Human DiseaseðThe Countyôs EOP-ESF8 Annex as well as the Public 
Health Department plans cover this hazard 

Á LandslideðUnion County is in a low landslide vulnerability area and there is 
no available data to document historical impacts. 

Á SinkholesðThere are no sinkholes reported in DNR data for Union County. 
Additional there are no historic mines in the county and karst terrain is limited. 

Á TerrorismðThere is low risk for terrorism in this rural county. The County 
Emergency Operations Plan and preparedness/response planning in the 
county cover this hazard. 

Additionally, to maintain consistency and to facilitate the roll-up or summarization of hazards in the next 
State Plan Update, it was agreed that the hazard grouping/hazard naming of hazards for this update 
will be consistent with the 2023 State of Iowa Hazard Mitigation Plan. 

MULTI-JURISDICTIONAL RISK ASSESSMENT 

For this multi-jurisdictional plan, the risks are assessed for each jurisdiction where they deviate from the 
risks facing the entire planning area. The planning area is fairly uniform in terms of climate and 
topography as well as building construction characteristics. Accordingly, the geographic areas of 
occurrence for weather-related hazards do not vary greatly across the planning area for most hazards. 
The more urbanized areas within the planning area have more assets that are vulnerable to weather-
related hazards and varied development trends impact the future vulnerability. Similarly, more rural 
areas have more assets (crops/livestock) that are vulnerable to drought. These differences are 
discussed in greater detail in the vulnerability sections of each hazard. 

Although 14 hazards with the potential to significantly affect the planning area were identified and 
selected for additional analysis, not all hazards impact every jurisdiction. 
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Table 9: Hazards Identified for Each Jurisdiction  
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Unincorporated 

County 
X x X X X X X X X  X X X X 

Afton X  X X X X X X X  X X X X 

Arispe X  X X X X X X X  X X X X 

Creston X X X X X X X X X  X X X X 

Cromwell X  X X X X X X X  X X X X 

Lorimor X  X X X X X X X  X X X X 

Shannon City X  X X X X X X X  X X X X 

Thayer X  X X X X X X X  X X X X 

Creston Pub. 

School Dist. 
X X X X X X X X X  X X X X 

East Union Pub. 

School 

Dist. 

X  X X X X X X X  X X X X 

Southwestern 

Community 
College 

X  X X X X X X X  X X X X 

Greater 
Regional 

Medical Cent. 

X  X X X X X X X  X X X X 

HAZARD PROBABILITY  

Each hazard profile below includes a measure of probability, which reflects the likelihood of the hazard 
occurring again in the future, considering both the hazardôs historical occurrence and the projected 
likelihood of the hazard occurring in any given year. The Union County Hazard Mitigation Planning 
Committee (HMPC) used the following methodology to define the probability of each hazard.  
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Table 10: Hazard Probability  Definitions  

Score Definitions  

Unlikely  Less than 10% probability in any given 
year (up to 1 in 10 chance of occurring), 

history of events is less than 10% likely or 
the event is unlikely but there is a 

possibility of its occurrence.  

Occasional  Between 10% and 20% probability in any 
given year (up to 1 in 5 chance of 

occurring), history of events is greater 
than 10% but less than 20% or the event 

could possibly occur.  

Likely  Between 20% and 33% probability in any 
given year (up to 1 in 3 chance of 

occurring), history of events is greater 
than 20% but less than 33% or the event 

is likely to occur.  

Highly Likely  More than 33% probability in any given 
year (event has up to a 1 in 1 chance of 
occurring), history of events is greater 
than 33% likely or the event is highly 

likely to occur.  

 

CLIMATE CHANGE 

In accordance with FEMA Administrator Policy 2011-OPPA-01, where possible, this plan update has 
considered the potential impacts of climate change on the hazards profiled. In 2009, the Iowa Climate 
Change Impacts Committee was established by Iowa Code section 473.7, and the committee was 
tasked with reviewing climate change impacts in Iowa and exploring possible policy recommendations. 
The committee, which has since been disbanded, released a report on January 1, 2011, detailing its 
findings and presented the report to the Governor and the Iowa General Assembly on Climate Change 
Impacts in Iowa. Several key findings from the report are described below. 

More Precipitation 

Á Increased frequency of precipitation extremes that lead to flooding. 

Á Increase of 8 percent more precipitation from 1873 to 2008. 

Á A larger increase in precipitation in eastern Iowa than in western Iowa. 

Higher Temperatures 

Á Long-term winter temperatures have increased six times more than summer 
temperatures. 

Á Nighttime temperatures have increased more than daytime temperatures 
since 1970. 



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

79 

Á Iowaôs humidity has risen substantially, especially in summer, which now has 
13 percent more atmospheric moisture than 35 years ago, as indicated by a 3 
- 5-degree F rise in dew-point temperature. This fuels convective 
thunderstorms that provide more summer precipitation. 

Agricultural Challenges 

Á Climate extremes, not averages, have the greater impact on crop and 
livestock productivity. 

Á Increased soil erosion and water runoff. 

Á Increased challenges associated with manure applications. 

Á Favorable conditions for survival and spread of many unwanted pests and 
pathogens. 

Habitat Changes 

Á Plants are leafing out and flowering sooner. 

Á Birds are arriving earlier in the spring. 

Á Particular animals are now being sighted farther north than in the past. 

Public Health Effects 

Á Increases in heart and lung programs from increasing air pollutants of ozone 
and fine particles enhanced by higher temperatures. 

Á Increases in infectious diseases transmitted by insects require a warmer, 
wetter climate. 

Á An increase prevalence of asthma and allergies. 

CRITICAL AND ESSENTIAL FACILITIES AND INFRASTRUCTURE 

As part of the update to the Union County Multi-Jurisdictional Hazard Mitigation Plan, participating 
jurisdictions assessed the vulnerability of critical facilities. A comprehensive list of critical facilities is 
available in Appendix C. 

Assessing the vulnerability of the planning area to disaster also involves inventorying the natural, 
historic, cultural and economic assets of the area. This is important for the following reasons: 

Á The plan participants may decide that these types of resources warrant a 
greater degree of protection due to their unique and irreplaceable nature and 
contribution to the overall economy. 

Á If these resources are impacted by a disaster, knowing about them ahead of 
time allows for more prudent care in the immediate aftermath, when the 
potential for additional impacts is higher. 
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Á The rules for reconstruction, restoration, rehabilitation and/or replacement are 
often different for these types of designated resources. 

Á Natural resources can have beneficial functions that reduce the impacts of 
natural hazards, such as wetlands and riparian habitat, which help absorb 
and attenuate floodwaters. 

Á Losses to economic assets (e.g., major employers or primary economic 
sectors) could have severe impacts on a community and its ability to recover 
from disaster.  

In the planning area, specific assets include the following:  

Threated and Endangered Species: includes Federally Threatened, Endangered, Proposed and 
Candidate Species in Union County, Iowa. 

Table 11. Endangered and Threatened Species in Union County  

Common Name Scientific Name Status 

Eastern prairie fringed orchid Platanthera leucophaea  Threatened 

Indiana bat Myotis sodalis Endangered 

Meadôs milkweed Asclepias meadii Threatened 

Monarch butterfly Danaus plexippus Candidate 

Northern long-eared bat Myotis septentrionalis Threatened 

Prairie bush-clover Lespedeza leptostachya  Threatened 

Tricolored bat Perimyotis subflavus Proposed Endangered 

Natural Resources: Union County Conservation Board and IA Department of Natural Resources 
manage the following parks and nature preserve areas in Union County: 

Á Green Valley State Park 

Á Thayer Lake 

Á Summit Lake 

Á Twelve Mile Lake 

Á Three Mile Lake  

Historic Resources: The National Register of Historic Places is the official list of the Nation's cultural 
resources worthy of preservation. Authorized under the National Historic Preservation Act of 1966, the 
National Register is part of a national program to coordinate and support public and private efforts to 
identify, evaluate, and protect our historic and archeological resources. The National Register is 
administered by the National Park Service under the Secretary of the Interior. Properties listed in the 
National Register include districts, sites, buildings, structures and objects that are significant in 
American history, architecture, archeology, engineering and culture.  
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Table 12: Property/Landmarks on the National Register of Historic Places for Union County 2  

Jurisdictions Resources Address Listed 

Afton  Odd Fellows Block  175 E. Kansas St.  1/15/2014 

Arispe Grand River Bridge 23-th St. Over Grand 5/15/1998 

Creston Chicago, Burlington and 
Quincy Railroad Station 

200 W. Adams St.  8/15/1973 

Creston U.S.  Post Office Maple St.  12/8/1978 

Creston Jefferson Elementary 
School 

501 N. Cherry 10/24/2002 

Creston Iowa Hotel 203 W. Montgomery 5/15/2009 

Source: Center for Biological Diversity 

Agriculture and the Economy: Agriculture plays an important role in the Union County economy. 

Table 13. 2022 Census of Agriculture Select Data for Union County 3 

Item Union County 

Total Farms 587 

Average Farm Size (in acres) 365 

Market Value of Agricultural Products Sold ($) $213,347,000 

Average Market Value of Agricultural Products Sold per Farm ($) $363,453 

Value of Sales ï Corn ($) $54,296,000 

Value of Sales ï Soybeans ($) $32,852,000 

Value of Sales ï Cattle and Calves ($) $20,764,000 

Value of Sales ï Hogs and Pigs ($) $82,409,000 

Value of Sales ï Poultry and Eggs ($) $19,481,000 

Source: U.S. Department of Agriculture  

HAZARD PROFILES AND VULNERABILITIES  

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.  

 
2 /ŜƴǘŜǊ ŦƻǊ .ƛƻƭƻƎƛŎŀƭ 5ƛǾŜǊǎƛǘȅΦ ά¦Φ{Φ ¢ƘǊŜŀǘŜƴŜŘ ŀƴŘ 9ƴŘŀƴƎŜǊŜŘ {ǇŜŎƛŜǎ ōȅ /ƻǳƴǘȅΦέ .ƛƻƭƻƎƛŎŀƭŘƛǾŜǊǎƛǘȅΦƻǊƎΦ !ŎŎŜǎǎŜŘ 
March 20, 2024. https://www.biologicaldiversity.org/programs/population_and_sustainability/T_and_E_map/. 
3 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦ άнлнн /Ŝƴǎǳǎ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦέ ƴŀǎǎΦǳǎŘŀΦƎƻǾΣ нлноΦ 
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/Iowa/st19_2_0
02_002.pdf. 

https://www.biologicaldiversity.org/programs/population_and_sustainability/T_and_E_map/
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/Iowa/st19_2_002_002.pdf
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/Iowa/st19_2_002_002.pdf
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HAZARD PROFILE STRUCTURE 

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 the planning area. Detailed profiles for each of the identified 
hazards include information categorized as follows: 

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 the ratings assigned to the hazard relative to typical warning times and 
duration of hazard events. 

LOCATION 

This section describes the geographic location of the hazard in the planning area. Where available, 
maps are utilized to indicate the specific locations of the planning area that are vulnerable to the subject 
hazard. For hazards that vary by jurisdiction, this section will provide an overview of how the hazard 
varies. All participating Union County jurisdictions are considered equally vulnerable to the following 
hazards: 

Á Animal/Plant/Crop Disease 

Á Drought 

Á Earthquake 

Á Extreme Heat 

Á Flash Flooding 

Á Grass or Wildland Fire 

Á Hazardous Materials Incidents 

Á Infrastructure Failure 

Á Severe Winter Storm 

Á Thunderstorm with Lightning and Hail 

Á Tornadoes and Windstorms 

Á Transportation Incident 

EXTENT 

This section provides information as to the extent of the hazard (i.e. the size, duration, or degree of 
impacts).  
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PREVIOUS OCCURRENCES 

This section includes information on historic incidents and their impacts. 

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. 

VULNERABILITY ASSESSMENT 

This section consists of a general overview narrative of the planning areaôs vulnerability to the hazard. 
Within this section, the magnitude/severity of the hazard is discussed. 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. 

Where possible, the vulnerability assessment further defines and quantifies populations, buildings, 
critical facilities and other community assets at risk to natural hazards. The vulnerability assessments 
were conducted based on the best available data and the significance of the hazard. 

Detailed profiles for each of the identified hazards include information categorized as follows: 

Existing Development 

This section aims to provide additional details about the potential losses to existing development as a 
result of a hazard. Where possible, quantitative data is used to convey the impact of a hazard on 
existing development.  

Future Development 

This section provides information on how vulnerability to this hazard will be impacted by planned future 
development, as well as information for jurisdictions to consider in planning future development. 

Climate Change 

This section will discuss any potential impacts to this hazard as a result of climate change. 

  



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

84 

ANIMAL/PLANT/CROP DISEASE 

DESCRIPTION 

Agricultural infestation is the naturally occurring infection of vegetation, crops or livestock with insects, 
vermin, or diseases that render the crops or livestock unfit for consumption or use. Because of the 
overall substantial agricultural industry and related facilities and locations within Union County, the 
potential for infestation of crops or livestock poses a significant risk to the county, as well as the State 
of Iowa. Virtually all Iowa cropland is vulnerable to disease and other agricultural pests.  

Producers are required by state law to report any of the reportable animal diseases to the Iowa 
Department of Agriculture and Land Stewardshipôs (IDALS) Bureau of Animal Industry. The Center for 
Agriculture Security is the lead coordinating bureau for any emergency response for an agriculture 
incident.  

It is worth noting that, according to FEMA Hazard Mitigation Assistance (HMA) guidance, mitigation 
projects for mitigating animal/plant/crop disease are not eligible for FEMA HMA grant funding. We are 
concerned about mitigation efforts for this hazard, but more in-depth analyses of this hazard (in relation 
to mitigation) are handled by other agencies: for instance, the Iowa Department of Health and Human 
Services, the Iowa Department of Agriculture and Land Stewardship or the Iowa Department of Natural 
Resources. 

Disease outbreaks can also occur in wild animal populations. The IDALS Bureau of Animal Industry 
also monitors wild animal species and game throughout the State as well as diseases that may impact 
them. 

LOCATION 

There are approximately 627 farms in Union County covering more than 246,058 acres of land, and this 
accounts for nearly 90% of the land in the County. Additionally, the urban parts of Union County are not 
immune to this hazard and may be impacted by negative economic impacts and food shortages 
resulting from an outbreak of animal/plant/crop disease. A disease mutating and gaining the ability to 
infect humans, while unlikely, is also a possibility which poses a risk to all individuals in Union County. 

EXTENT 

Some level of agricultural infestation is normal in Iowa. 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. The prospects of animal and crop disease can be severe ï a regionôs entire agricultural output 
can be crippled if disease prohibits crops and livestock going to market. A recent example of 
widespread impacts from animal/plant/crop disease is the outbreak of avian influenza in 2022 which 
resulted in the deaths of more than 50 million animals across 46 states. 

PREVIOUS OCCURRENCES 

The Iowa Department of Agriculture and Land Stewardship (IDALS) monitors and reports on the 
following animal reportable diseases in Iowa: 

Á Avian Influenza 
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Á Bovine Spongiform Encephalopathy (BSE) Disease 

Á Chronic Wasting Disease 

Á Exotic Newcastle Disease 

Á Foot and Mouth Disease 

Á Johneôs Disease 

Á Pseudo rabies 

Á Scrapie 

Á West Nile Virus 

Not all of these diseases have impacted Union County, but maintaining awareness is an easy first step 
to mitigate against potential future outbreaks. Diseases of particular concern are described below, 
including documented instances of these diseases: 

Avian influenza continues to be of concern in Iowa as the State is among the top producers of poultry 
products. Health professionals continue to monitor the possibility of an avian (bird) flu pandemic 
associated with a highly pathogenic avian H5N1 virus. Since 2003, avian influenza has been spreading 
through Asia. A growing number of human H5N1 cases contracted directly from handling infected 
poultry have been reported in Asia, Europe, and Africa, and more than half the infected people have 
died. There has been no sustained human-to-human transmission of the disease, but the concern is 
that H5N1 will evolve into a virus capable of human-to-human transmission. 

Bovine Spongiform Encephalopathy (BSE) ñmad cowò disease is a chronic, degenerative disease 
affecting the central nervous system of cattle. Cases have been found world-wide since 1986, but in 
Canada and the U.S. only a single cow was reported with BSE in 2003. 

Chronic Wasting Disease (CWD) is a fatal, neurological disease of farmed and wild deer and elk. The 
disease has been identified in wild and captive mule deer, white-tailed deer and North American elk, 
and in captive black-tailed deer. Recently from 1996 to June 2002, it was diagnosed in farmed elk 
herds in Colorado, Kansas, Montana, Iowa, Oklahoma, South Dakota, and the Canadian Provinces of 
Alberta and Saskatchewan. Then from 2000 to June 2002, CWD has also been found in wild deer in 
northwestern Nebraska, southern New Mexico, southwestern South Dakota, south central Wisconsin, 
northwestern Colorado, and the Canadian Province of Saskatchewan.  

Exotic Newcastle disease (END) is a contagious and fatal viral disease affecting all species of birds. 
There was an epidemic of END in California in 2003 that is resulting in the death of millions of chickens 
and other birds while costing millions of dollars. END is probably one of the most infectious diseases of 
poultry in the world. END is so virulent that many birds die without showing any clinical signs. 

Foot and Mouth Disease (FMD) is a severe, highly communicable viral disease caused by a fast-
spreading virus, and all cloven-hoofed animals are susceptible to the disease. Nearly 100 percent of 
the animals may die of the disease. In Iowa, susceptible animals to this disease include domestic 
swine, cattle, captive and wild deer, sheep goats, bison, elk, llamas, cloven- hoofed zoo animals. 
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Johneôs (yo-knees) disease is a contagious, chronic and eventually fatal infection that affects the small 
intestine of ruminants, including cattle, sheep and goats. Johneôs, also called Para tuberculosis, is a 
slow progressive wasting disease with an incubation period of usually 2 or more years. Johneôs is a 
reportable disease, but not a quarantinable disease. 

Pseudo rabies is a viral disease most prevalent in swine, often causing newborn piglets to die. Older 
pigs can survive infection, becoming carriers of the pseudo rabies virus for life. Other animals infected 
from swine die from pseudo rabies, which is also known as Aujeszkyôs disease and ñmad itch.ò Infected 
cattle and sheep can first show signs of pseudo rabies by scratching and biting themselves. In dogs 
and cats, pseudo rabies can cause sudden death. The virus does not cause illness in humans. Due to 
an extensive eradication program, Iowa & the rest of United States are free of pseudo rabies. According 
to the Iowa Department of Public Health, Center for Acute Disease Epidemiology, there was 11 
reported rabies cases in Iowa in 2022 and 9 reported in 2021, although none of these cases were 
reported in Union County. There have been no confirmed cases of rabies in Union County since 2011. 

Scrapie is a fatal, degenerative disease affecting the central nervous system of sheep and goats that is 
very similar to mad cow disease, although it does not cause disease in humans, and has been present 
in the U.S. for over 50 years. Infected flocks that contain a high percentage of susceptible animals can 
experience significant production losses. In these flocks, over a period of several years, the number of 
infected animals increases and the age at onset of clinical signs decreases making these flocks 
economically unviable. Animals sold from infected flocks spread scrapie to other flocks. The presence 
of scrapie in the U.S. also prevents the export of breeding stock, semen, and embryos to many other 
countries. Currently there is a national program underway to eradicate scrapie in the U.S. 

According to the CDC, West Nile Virus is the leading mosquito-borne disease in the U.S.  
Approximately 1 in 5 infected individuals experiences fever and other symptoms, and approximately 1 
in 150 infected individuals can develop a more severe illness which can be fatal. Between 1999 and 
2022 there were 637 reported cases of West Nile Virus across Iowa, but Union County is one of 16 
Iowa counties which reported no cases of West Nile Virus during that time.  

PROBABILITY OF FUTURE OCCURRENCES 

With observed and predicted increases in average atmospheric temperature, and the resulting increase 
in the moisture-holding capacity of the air, the Fourth National Climate Assessment anticipates 
increased pressure on agriculture from diseases and pests. Increases in extreme weather patterns 
(namely drought intermingled with excessive heat and extreme precipitation events) can also be 
expected to increase the likelihood of plant and animal diseases and pests.  

The planning area experiences some level of agricultural loss every year as a result of naturally 
occurring diseases that impact animals/livestock. Normal control efforts include crop insurance and 
employment of various other agricultural practices which limit the impact of these diseases. As a result 
of impact management capabilities, including crop insurance and employment of various techniques to 
limit infestations, it was determined that the likelihood of a naturally occurring agricultural infestation 
event causing extensive damage is ñUnlikely.ò 
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VULNERABILITY ASSESSMENT 

Table 14. Potential Impacts of Animal/Plant/Crop Disease on Community Lifelines  

Lifelines Impact Type Description 

Water & Wastewater Systems 

 

Water and wastewater systems may need to be shut down or 

isolated if animal/plant/crop diseases become waterborne. 

Food, Shelter, & Housing 

 

A significant outbreak of disease among crops or livestock 

could lead to food shortages in the planning area.  

Health & Medical 

 

Although unlikely, it is possible for animal disease to affect 

humans.  A zoonosis is an infectious disease which jumps 
from a non-human to a human. Examples include Ebola, 

salmonellosis, and bird flu.  

People: A plant disease outbreak or a pest infestation could negatively impact crop production and 
agriculturally dependent businesses. An extreme outbreak or infestation could potentially result in 
billions of dollars in production losses. The cascading net negative economic effects could result in 
wide-spread business failures, reduction of revenues, and soaring food prices. These effects will 
disproportionately impact individuals living below the poverty line. Individuals with dietary needs may 
also be at an increased risk if appropriate alternatives are not available. 

Structures: Animal/plant/crop diseases have a limited impact on the structural integrity of buildings. 
However, it may be necessary to clean and disinfect buildings which have housed diseased animals or 
crops. 

Systems: Animal/plant/crop diseases are unlikely to be consequential for most community systems 
with the exception of water and wastewater. If diseases become waterborne, it may be necessary to 
temporarily suspend normal water and wastewater services. Sanitizing water and wastewater 
infrastructure may be costly and time intensive.  

Natural, Historic, and Cultural Resources: The primary concern related to animal/plant/crop disease 
in Union County is the impact on agriculture. However, ñwildò plants such as vegetation in public spaces 
can be damaged, and it may be necessary to remove infected vegetation to prevent further spread of a 
disease. Disease outbreaks can also occur in wild animal populations. The IDALSôs Bureau of Animal 
Industry also monitors wild animal species and game throughout the State as well as diseases that may 
impact them. 
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Community Activities: Community activities which are intertwined with agriculture can be significantly 
impacted by animal/plant/crop disease. Farmers markets are an example of this type of community 
activity. 

Existing Development 

The rise of backyard chickens and other livestock as household pets can potentially have health 
impacts within the urban centers even in the absence of livestock farms.  Rough estimates of potential 
direct losses from a maximum threat event fall in a range of 1-50% of annual crop receipts. Based on a 
worst-case scenario where 50% of crop production is lost in a given year due to agricultural 
infestations, the total direct costs could approach $106,673,500.4 

Future Development 

Future development is not expected to significantly impact the planning areaôs vulnerability to this 
hazard. However, if crop production and numbers of animals/livestock increases, the amount 
vulnerable to infestation also increases. Additionally, increased density of crops and animals/livestock 
may enable diseases to spread more quickly. 

Climate Change 

With observed and predicted increases in average atmospheric temperature, and the resulting increase 
in the moisture-holding capacity of the air, the Fourth National Climate Assessment anticipates 
increased pressure on agriculture from diseases and pests. Increases in extreme weather patterns 
(namely drought intermingled with excessive heat and extreme precipitation events) can also be 
expected to increase the likelihood of plant and animal diseases and pests. As an example, hotter 
conditions with increased moisture may lead to growth in mosquito populations. Mosquitos often carry 
diseases which can infect both animals/livestock and humans.  

  

 
4 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦ άнлнн /Ŝƴǎǳǎ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦέ ƴŀǎǎΦǳǎŘŀΦƎƻǾΣ нлннΦ 
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/Iowa/st19_2_0
01_001.pdf. 

https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/Iowa/st19_2_001_001.pdf
https://www.nass.usda.gov/Publications/AgCensus/2022/Full_Report/Volume_1,_Chapter_2_County_Level/Iowa/st19_2_001_001.pdf
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DAM FAILURE 

DESCRIPTION 

Many of Iowaôs community settlements were founded along rivers and streams due to their reliance on 
water resources. Often, these streams or rivers later needed a dam for flood control or a reservoir for a 
constant water source. A dam is defined as a barrier constructed across a watercourse for the purpose 
of storage, control, or diversion of water. Dams are typically constructed of earth, rock, concrete, or 
mine tailings. Dam failure is the uncontrolled release of impounded water resulting in downstream 
flooding, affecting both life and property. Dam failure can be caused by any of the following: flooding; 
earthquakes; flow blockages; landslides; lack of maintenance; improper operation; poor construction; 
vandalism; or terrorism. 

The thresholds for when a dam falls under State regulation are outlined in Iowa Administrative Code 
567-71.3 and are listed below. The thresholds are primarily based on both dam height and water 
storage volumes. State regulated dams are those dams that meet the following: 

In rural areas: 

Á Any dam designed to provide a sum of permanent and temporary storage 
exceeding 50 acre-feet at the top of dam elevation, or 25 acre-feet if the dam 
does not have an emergency spillway, and which has a height of 5 feet or 
more. 

Á Any dam designed to provide permanent storage in excess of 18 acre-feet 
and which has a height of 5 feet or more. 

Á Any dam across a stream draining more than 10 square miles. 

Á Any dam located within 1 mile of an incorporated municipality, if the dam has 
a height of 10 feet or more, stores 10 acre-feet or more at the top of dam 
elevation, and is situated such that the discharge from the dam will flow 
through the incorporated area. 

In urban areas: 

Á Any dam which exceeds the thresholds in 71.3 (1) ñaò, ñbò, or ñdò. 

Low head dams: 

Á Any low head dam on a stream draining 2 or more square miles in an urban 
area, or 10 or more square miles in a rural area. 

Dams are classified by the State of Iowa into three categories based on the potential risk to people and 
property in the event of failure. The classification can change over time due to changes in development 
downstream from the dam. In addition, older dams may not have been built to the standards of their 
updated classification when this occurs. The Iowa Department of Natural Resources (DNR) performs 
annual inspections on all high hazard dams in the state. 
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LOCATION 

The Iowa DNR maintains a database of dams across the state. Per the DNR database, there are 128 
dams inside the county boundaries of Union County. Of the 128 dams, 2 are classified as High Hazard 
dams, 5 as Significant Hazard dams, and the remaining 121 as Low Hazard dams. A map of these 
dams is provided in Figure 8, and additional details on the high and significant hazard dams are 
available in Table 15. 

Figure 8. Map of High, Significant, and Low Hazard Dams in Union County  
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Table 15. High and Significant Hazard Dams in Union County  

Dam Name 
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Creston Flood Prevention 

Dam 
H Y 27 556 72 08/15/2023 City of Creston 

Twelve Mile Creek 
Watershed Site M-1 

H Y 66 27,200 10,200 08/15/2023 Creston Waterworks 

Afton Reservoir Dam S NR 51 470 300 07/27/2021 City of Afton 

Green Valley Lake Dam S NR 41 6,830 3,990 07/26/2021 Iowa Department of 
Natural Resources 

McKinley Lake Dam S NR 19 290 200 07/26/2021 City of Creston 

Three Mile Reservoir Dam S NR 63 29,950 14,091 06/10/2020 Iowa Department of 

Natural Resources 

Twelve Mile Creek 
Watershed Site D-62-1 

S NR 35 315 67 06/10/2020 Union County SWCD 

The two high hazard dams in Union County are the Creston Flood Prevention Dam and the Twelve Mile 
Creek Watershed Site M-1 dam. The Creston Flood Prevention Dam is inside the jurisdictional 
boundaries of Creston, while the Twelve Mile Creek Watershed Site M-1 dam is immediately north of 
highway 34 approximately halfway between Creston and Afton in unincorporated Union County. As the 
only communities with a high hazard dam inside their jurisdiction, the City of Creston and 
unincorporated Union County are the two communities considered directly vulnerable to dam failure. 
The Creston School District, being within the City of Creston, is also considered vulnerable to dam 
failure. Inundation maps were not available for these dams at the time of this planôs writing, and it is 
possible that other communities would be affected by the breach of these dams. Because specific 
information is not available about these risks, and to avoid making decisions based on speculative 
information, the other communities are not considered to be at direct risk of dam failure in the context of 
this plan. As reflected in the mitigation strategy, Union County intends to seek further information about 
the vulnerability of communities to dam failures by completing inundation maps. Maps of the two high 
hazard dams in Union County are provided below. 
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Figure 9. Creston Flood Prevention Dam  
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Figure 10. Twelve Mile Creek Watershed Site M -1 Dam 

 

According to the Iowa DNR, there are no known dams upstream of the planning area that would have a 
significant impact on Union County in the unlikely event of failure. Furthermore, according to the U.S. 
Army Corp of Engineersô National Levee Database, there are no levees within Union County.  

EXTENT 

The repercussions of dam failures are largely determined by the volume of water released and the 
extent of people and property in the inundation zone. Dams are classified as High, Significant, or Low 
hazard to convey the potential impact a dam failure would have on upstream and/or downstream areas 
or at locations remote from the dam. This hazard potential classification system was produced by 
FEMA, and it categorizes dams based on the probable loss of human life and the impacts on economic, 
environmental, and lifeline interests. Improbable loss of life exists where persons are only temporarily in 
the potential inundation area. For instance, this hazard potential classification system does not 
contemplate the improbable loss of life of the occasional recreational user of the river and downstream 
lands, passer-by, or non-overnight outdoor user of downstream lands. Table 16 provides additional 
information about dam classifications. 
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Table 16. Dam Hazard Classifications  

Hazard Class 

Anticipated 
Loss of 

Human Life 

Economic, 
Environmental, 

and Lifeline 
Losses Description 

High Probable. One 

or more 
expected. 

Yes (but not 

necessary for this 
classification) 

Dams assigned the high hazard potential classification 

are those where failure or mis-operation will probably 
cause loss of human life. 

Significant None Yes Dams assigned the significant hazard potential 

classification are those dams where failure or mis-
operation results in no probable loss of human life but can 
cause economic loss, environmental damage, disruption 

of lifeline facilities, or can impact other concerns. 
Significant hazard potential classification dams are often 
located in predominantly rural or agricultural areas but 

could be located in areas with population and significant 
infrastructure. 

Low None Low and generally 
limited to owner 

Dams assigned the low hazard potential classification are 
those where failure or misoperation results in no probable 
loss of human life and low economic and/or environmental 
losses. Losses are principally limited to the ownerôs 

property. 

It is important to note that dam hazard potential classifications have nothing to do with the condition of a 
dam. The DNR tracks all dams in Iowa with a height of at least 25 feet or a total storage of at least 50 
acre-feet of water. The inventory excludes all dams less than a height of six feet regardless of storage 
capacity and dams less than 15 acre-feet of storage regardless of height. 

PREVIOUS OCCURRENCES  

To determine previous occurrences of dam failure within Union County, the 2024 Iowa State Hazard 
Mitigation Plan and the Stanford Universityôs National Performance of Dams Program 
(https://npdp.stanford.edu/) were reviewed for historical dam failures. No documented instances of dam 
failure within Union County boundaries were found in either source. 

PROBABILITY OF FUTURE OCCURRENCES 

There is no reported history of dam failure in Union County, and there is an overall low probability of 
dam failures impacting Union County. The two high hazard dams in Union County were last inspected 
in August 2023, and the conditions of the two dams were assessed as ñfairò and ñsatisfactory.ò 
Therefore, the probability of such an occurrence has been determined to be ñUnlikelyò in any given 
year. 

VULNERABILITY ASSESSMENT 

Dam failure is most often an additional or secondary impact of another disaster such as flooding or 
earthquakes. In the event of failure of the high or significant hazard dams, the jurisdictions within Union 
County that would be impacted are the City of Afton, the City of Creston, and the unincorporated 
county. Due to the potential for loss of life as a result of failure of either of the two high hazard dams, 
the magnitude was determined to be ñcatastrophicò. 



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

95 

Table 17. Potential Impacts of Dam Failure on Community Lifelines  

Lifelines Impact Type Description 

Safety & Security 

 

The sudden release of water can pose immediate 
threats to life and property, necessitating urgent 

evacuation and rescue operations. Law enforcement and 
emergency services are vital for managing the situation, 

ensuring public safety, and coordinating response 
efforts. 

Health & Medical 

 

Injuries and potential loss of life due to flooding require 
emergency medical services. Healthcare facilities need 

to be prepared for an influx of patients and possible 
challenges in maintaining operations, especially if they 

are in the flood zone. 

Housing & Building 

Infrastructure 

 

Flooding from dam failures can cause extensive damage 
to homes, businesses, and infrastructure, resulting in 

displacement of residents, and necessitating significant 
reconstruction efforts. 

Utilities 

 

Dam failures can disrupt essential services such as 
electricity, water supply, and communication networks, 

both directly through physical damage and indirectly due 
to access issues. 

Transportation 

 

Roads, bridges, and rail lines may be damaged or 
rendered impassable, disrupting the movement of 

people and goods and complicating rescue and recovery 
efforts. 

Economic Stability 

 

The economic impacts include the immediate costs of 
emergency response and infrastructure repairs, as well 

as longer-term effects on local economies due to 
business interruptions and loss of property. 
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Lifelines Impact Type Description 

Environmental & Ecological 

 

A dam failure can lead to environmental disasters, 

impacting water quality, wildlife habitats, and local 
ecosystems. Remediation and ecological restoration 

efforts may be required in the aftermath. 

People: Individuals living in an inundation zone of a dam are inherently at a greater risk than those who 
reside outside of an inundation zone. Within the inundation zones in the planning area, virtually all 
people and property are vulnerable. Analysis of previous dam breaches across the country suggests 
that water can move at speeds approaching 120 miles per hour near the breach. The movement of 
water will gradually decrease in speed as it moves further away from the initial breach, but individuals 
living in inundation zones in the planning area may only have a few minutes before the impact of the 
water. Such a short window of time would make it difficult for anyone immediately downstream of a dam 
(regardless of socioeconomic status, ability, or access to transportation) to evacuate. 

Structures: A catastrophic dam failure can release a large wave of water which contains significant 
destructive potential. In some ways, water flowing through a dam breach is similar to a tsunami ï both 
phenomena can destroy well-built structures and flatten large swaths of development. Only the most 
reinforced structures would be expected to remain standing, although the interior of these structures 
would likely still be ruined. The wave of water released by a dam failure will gradually lose speed as it 
travels further downstream. Eventually, the wave slows to a point where the primary threat to structures 
is no longer the initial impact of the water. At this point, the threat picture begins to mirror that of regular 
flooding events. See the flooding hazard for further information on how structures are impacted by 
flooding.  

Systems: The impacts of dam failure on infrastructure systems like utility and transportation networks 
are similar to those on structures. In the immediate vicinity of a breach, infrastructure systems would 
largely be washed out/destroyed by the initial impact of the water. Eventually, the wave slows to a point 
where the initial impact is no longer the primary concern, and the threat picture begins to mirror that of 
regular flooding. See the flooding hazard for further information on how systems are impacted by 
flooding. Infrastructure systems which are not located in inundation zones are not expected to be 
directly affected by dam failures, but indirect impacts could occur. An example of an indirect impact 
would be increased traffic along undamaged roads due to other roadways being rendered unusable by 
dam failure. There are no hydroelectric dams in the planning area. 

Natural, Historic, and Cultural Resources: Natural, historic, and cultural resources both above and 
below dams can be impacted by their failure. First, resources which are immediately below a dam 
failure are likely to be significantly damaged by the wave of water which rushes downstream. Natural 
resources in particular are likely to be affected as it is common for parks, open spaces, and recreational 
areas to be located around dams. Second, natural, historic, and cultural resources above a dam ï 
especially those which are functionally intertwined with the reservoir/lake ï can be impacted by dam 
failure. Marinas, beaches, nature trails, and many other resources which rely on the existing qualities of 
a reservoir/lake may be rendered unusable following a dam failure. 

Community Activities: Community activities may need to be relocated, postponed, or cancelled 
following a dam failure. Community activities which rely on structures or space immediately 
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downstream of a dam would need to be relocated or postponed for an extended period of time, while 
those nearer to the edges of inundation zones may only be disrupted for a few days. Activities which 
are dependent on existing conditions ï both above and below a dam ï may be permanently disrupted 
by a dam failure. Community activities which rely on existing conditions primarily involve recreational 
uses of the reservoir/lake such as boating, fishing, and swimming.  

Existing Development 

In the event of failure of the high or significant hazard dams, the jurisdictions within Union County that 
would be impacted are the City of Afton, the City of Creston, and the unincorporated county. If the Afton 
Reservoir dam were to fail, the City of Afton would lose their primary water supply. The remaining 
jurisdictions are not impacted by failure of the significant hazard dams in the county. However, if 
development occurs downstream of low hazard dams, dam failure could become a hazard of concern in 
these jurisdictions as well. 

Future Development 

Future development located downstream from dams in floodplains or inundation zones would increase 
vulnerability to this hazard. As previously noted, the City of Afton, the City of Creston, and parts of 
unincorporated Union County are considered to be the jurisdictions most exposed to potential dam 
failures in Union County. Development in these areas would likely increase the number of people and 
assets in Union County which are directly threatened by a dam breach.   

Climate Change 

Future development located downstream from dams in floodplains or inundation zones would increase 
vulnerability to this hazard. Increased frequency of precipitation and precipitation extremes leading to 
flooding could cause additional stress on dam structures. 
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DROUGHT 

DESCRIPTION 

Drought is generally defined as a condition of moisture levels significantly below normal over a large 
area that adversely affects plants, animal life, and humans. There are four types of drought conditions 
relevant to Iowa: 

Meteorological Drought is defined based on the degree of dryness (in comparison to some ñnormalò or 
average amount) and the duration of the dry period. A meteorological drought must be considered 
region-specific since the atmospheric conditions that result in deficiencies of precipitation are highly 
variable from region to region. 

Hydrological Drought is associated with the effects of periods of precipitation (including snowfall) 
shortfalls on surface or subsurface water supply (e.g., streamflow, reservoir and lake levels, ground 
water). The frequency and severity of hydrological drought is often defined on a watershed or river 
basin scale. Although all droughts originate with a deficiency of precipitation, hydrologists are more 
concerned with how this deficiency plays out through the hydrologic system. Hydrological droughts are 
usually out of phase with or lag the occurrence of meteorological and agricultural droughts. It takes 
longer for precipitation deficiencies to show up in components of the hydrological system such as soil 
moisture, streamflow, and ground water and reservoir levels. As a result, these impacts are out of 
phase with impacts in other economic sectors. 

Agricultural Drought focuses on soil moisture deficiencies, differences between actual and potential 
evaporation, reduced ground water or reservoir levels, and so forth. Plant water demand depends on 
prevailing weather conditions, biological characteristics of the specific plant, its stage of growth, and the 
physical and biological properties of the soil. 

Socioeconomic Drought refers to when physical water shortage begins to affect people. 

Ecological Drought occurs when driven beyond their capacity to adapt, ecosystems may cross critical 
thresholds, resulting in temporary or permanent alteration in their composition, structure, and/or 
functioning at local or landscape scales. The vulnerability of natural systems to withstand or adapt to 
drought disturbances depends on the sensitivity of the system, its exposure to the hazard, and its 
capacity to adapt and recover from drought. 

The five different types of droughts can all occur in Iowa. A meteorological drought is the easiest to 
determine based on rainfall data and is an easier drought to monitor from rain gauges and reports. A 
hydrological drought means that stream and river levels are low, which also has an impact for surface 
water and ground water irrigators. In addition, in-stream discharges that fall below a pre-required level 
also place the State in regulatory difficulty with U.S. Fish and Wildlife and with neighboring states over 
cross-border flowage rights. An agricultural drought represents difficulty for Iowaôs agricultural-based 
economy and is also relatively easy to monitor based on crop viability for different regions. 

The National Drought Mitigation Center (NDMC) located at the University of Nebraska in Lincoln 
provides a clearinghouse for information on the effects of drought, based on reports from media, 
observers and other sources. NDMCôs website is found at http://www.drought.unl.edu/. Specific drought 
impacts by county are recorded at http://droughtreporter.unl.edu/. 
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The National Drought Mitigation Center (NDMC) located at the University of Nebraska in Lincoln 
provides a clearinghouse for information on the effects of drought, based on reports from media, 
observers and other sources. In addition to obvious losses in yields in both crop and livestock 
production, drought is associated with increases in insect infestations, plant disease and wind erosion. 
Droughts also bring increased problems with insects and disease to forests and reduce growth. The 
incidence of forest and range fires increases substantially during extended droughts, which in turn 
places both human and wildlife populations at higher levels of risk. Income loss is another indicator 
used in assessing the impacts of drought because so many sectors are affected. 

Although drought is 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. 

LOCATION 

The area affected by drought is virtually always larger than Union County. Therefore, the entirety of the 
planning area and the multiple jurisdictions within Union County are considered equally vulnerable to 
drought. Like other counties in Iowa, agriculture is an important component of the overall prosperity of 
Union County, and agriculture is particularly susceptible to the impacts of drought. However, drought 
should not be perceived as a hazard which only threatens rural areas -- drought can strain water 
availability and create hardships for those in both rural and urban settings. 

Figure 11. U.S. Drought Monitor Map of Iowa Drought Conditions on April 25, 2024  

 

Note: The perimeter of Union County is bolded for ease of identification 
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According to the 2022 Census of Agriculture, of the 423 square miles (270,720 acres) of land area in 
Union County, 55.5% percent (152,957 acres) is utilized for agricultural purposes. There are roughly 
587 farms with an average size of 365 acres per farm. Although the entire planning area in Union 
County is at risk to drought, the agricultural areas are more vulnerable to the immediate effects of 
drought. 

EXTENT 

The U.S. Drought Monitor identifies areas in drought and categorizes them by intensity. There are six 
different categories utilized by the U.S. Drought Monitor to convey different drought intensities, and 
these categories are shown in the table below. 

Table 18. U.S. Drought Monitor Event Categories  

Category Description Example Percentile 
Range for Most 

Indicators 

Values for Standard 
Precipitation Index and 

Standardized Precipitation-
Evapotranspiration Index 

None Normal or wet conditions 30.01 or above -0.49 or above 

D0 Abnormally dry 20.01 to 30.00 -0.5 to -0.79 

D1 Moderate drought 10.01 to 20.00 -0.8 to -1.29 

D2 Severe drought 5.01 to 10.00 -1.3 to -1.59 

D3 Extreme drought 2.01 to 5.00 -1.6 to -1.99 

D4 Exceptional drought 0.00 to 2.00 -2.0 or less 

According to the U.S. Drought Monitor, the possible impacts associated with abnormally dry and 
drought conditions are: 

Á (D0) Abnormally Dry 

o Short-term dryness slowing planting, growth of crops, or pastures 

o Lingering water deficits 

o Pastures or crops slow to recover 

Á (D1) Moderate Drought  

o Some damage to crops, pastures 

o Streams, reservoirs, or wells low, some water shortages developing or 
imminent 

o Voluntary water-use restrictions may be requested 

Á (D2) Severe Drought  

o Crop or pasture losses likely 

o Water shortages are common 
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o Water restrictions may be imposed 

Á (D3) Extreme Drought  

o Major crop or pasture losses 

o Widespread water shortages or usage restrictions 

Á (D4) Exceptional Drought  

o Exceptional and widespread crop/pasture losses 

o Shortages of water in reservoirs, streams, and wells creating water 
emergencies 

PREVIOUS OCCURRENCES 

Drought occurs periodically in Iowa with the most severe in historical times occurring in the 1930ôs. 
Other major droughts, usually characterized by deficient rainfall combined with unusually high summer 
temperatures, occurred in 1886, 1893-1894, 1901, 1954-1956, 1976ï1977, 1988ï1989, 1999, 2000, 
2003, 2005, 2006, 2011-2012, 2013-2014, 2017, 2020, 2021-2024. Although droughts are not the 
spectacular weather events that floods, blizzards, and tornadoes can be, historically they have had 
severe economic consequences for both Union County and the State of Iowa.  

During the nearly 11-year period from September 2013 through April 2024, Union County was included 
in nine drought impacts as identified by the National Drought Mitigation Centerôs Drought Impact 
Reporter. These impacts reflect acute consequences of droughts rather than unique drought events, 
and multiple impacts can arise from a single drought. The impacts of drought in Union County are 
shown in the following table. 

Figure 12. Drought Impacts in Union County 2013 - 2024 

Impact Category Instances in 
Union County 

Agriculture 4 

Business and Industry 0 

Energy 0 

Fire 1 

Plants & Wildlife 1 

Relief, Response, & Restrictions 2 

Society & Public Health 0 

Tourism & Recreation 0 

Water Supply & Quality 1 

Total 9 

In addition to the drought impacts documented by the National Drought Mitigation Center, the National 
Centers for Environmental Information (NCEI) has its own record of drought in Union County. The NCEI 
Storm Events Database identifies 21 drought events impacting Union County since 2000. Information 
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regarding the financial impacts of these events is not available for events which have occurred since 
2017, but droughts impacting Union County between 2000 and 2017 resulted in more than 
$105,000,000 in damages in the County, primarily to crops. These events also resulted in significant 
damage to nearby counties. Descriptions of previous, notable drought events in Union County are 
provided below. These descriptions come from the NCEI and the U.S. Drought Monitor.  

September 2000 ï Drought conditions that began the previous month became acute during the first 
part of September, especially during the first three days of the month. Temperatures soared to between 
95 and 105 over the south half of the state. Once again, high dew point temperatures did help relieve 
some of the stress on the row crops but made it more difficult to cool livestock. Crops dried out quickly 
with numerous areas across the south half of the state reporting premature death in the corn, and pot 
abortion with the soybeans. Significantly cooler weather overspread the state after the 4th. Along with 
the cooler weather, came dew point temperatures in the 40s. By the 6th, significant damage had been 
done and for all intents and purposes the growing season had ended. Overall, estimates place losses 
around 20% of the corn and soybean crop across the south half of the state. Agricultural damage 
during the first several days of the month came to about $160,000,000. 

August 2001 ï In what became a rather tough growing season, drought developed in Iowa during the 
month of July, and became serious in August. During the early part of the growing season, excessive 
rainfall caused significant planting delays across the state. Once the crop was planted, cool and cloudy 
weather settled into the state slowing crop maturation. Once the warm weather finally arrived, rainfall 
tailed off significantly. Very little rainfall was reported during the month of July, however crops flourished 
with the moisture that was available. During the last half of July, temperatures began to soar into the 
90s quite regularly. Temperatures were in the 90s to around 100 for most of the first 10 to 12 days of 
August with virtually no rainfall. Moisture reserves ran out during the critical time of pod filling for the 
soybeans and at the tasseling for the corn. Another factor that complicated the situation was the soil 
moisture profile over central and southwest Iowa. After two years of drought, rain began falling during 
the last fall of 2000 and continued into the spring of 2001. Though soil moisture was replenished in part, 
a layer of dry soil remained below the moistened layer, preventing root development below the moist 
layer. Reports indicate losses estimated between one third and one half in parts of central and 
southwest Iowa. A few locations had verifiable corn crop losses approaching 80%. Overall, losses for 
the season were closer to the 15% range. Damage to the corn crop was a little over $350 million, with 
about $225 million in losses to the soybean crop, and about a two-million-dollar loss to the oat crop. 

August 2003 ï Dry weather settled in over Iowa during the month. The last widespread rain occurred 
on 09 July. With the increasingly dry conditions became a primary concern as the month progressed. 
An extended period of heat and humidity from the 15th to 25th saw highs into the 90s to over 100 
degrees F. in some locations. By month's end drought indices had worsened to severe to extreme 
drought across south central Iowa and at least moderate drought over the remainder of the HSA. 
Waterloo had its driest August on record, Des Moines its 3rd driest and Ottumwa its 8th driest. A cold 
front brought only a brief respite from the intense heat, as temperatures rebounded into the 90s to near 
100 degrees F. on the 24-26th. Des Moines Airport reached the century mark for the first time since 
July 29, 1999, reaching 100 F. on the 24th and 101 F. on the 25th. This was followed by a slow cool 
down as several pushes of cooler air traversed the state. Unfortunately, there was only widely scattered 
convection across the HSA on the 27th and 28th, providing little significant drought relief. Light to 
moderate rainfall on the 31st fell across primarily the southern one half of the HSA, with the heaviest 
amounts in the southeast. The end of the month saw numerous records approached or established for 
an all-time record dry August. At Waterloo the 0.08" broke the previous dry August record of 0.37" set 
in 1955, while Des Moines had its 3rd driest August ever with 0.31" (driest 0.14" in 1909). Many 
stations had from 10 to 25 percent of normal rainfall. The drought in south central Iowa as shown by the 
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Palmer Drought Index reached the Extreme category (-4.09) for the first time in this event by August 
30th. Statewide NWS Cooperative station data compiled by the Iowa State Climatologist's office 
showed August temperatures averaged 74.3 F. or 3.0 degrees above the 30-year (1971-2000) mean, 
ranking as the 18th warmest in 131 years. Precipitation statewide was 0.96" or 3.23" below than 
normal, ranking as the driest August on record. For the summer as a whole (June-August) it was the 
65th warmest (72.0 F. or 0.4 degrees above normal) and the 18th driest (9.55" or 1.93" below normal). 
The dry conditions caused deterioration in the stateôs crops. Estimates place yield reductions of about 
10% on the corn crop, or a loss of about $210 million. Losses on the soybean crop were around 30%, 
or a loss of about $435 million. 

July 2012 ï Very warm and dry weather that began in the spring continued into the summer. 
Temperatures warmed sharply the last few days of June. The heat persisted into July. Temperatures 
for the month of July were among the warmest on record. In Des Moines, the monthly mean 
temperature was the second highest of record, only eclipsed by July of 1936. Rainfall was in short 
supply across the state. Much of the state recorded less than 50% of normal rainfall for the month, with 
a few locations under 10% of normal. In addition, extended periods of temperatures above 95 F 
resulted in problems with pollination of the crops. Rapid deterioration of the corn and soybean crop took 
place with several periods of temperatures in excess of 100 degrees. By the end of the month, officials 
estimated that 20% of the crop yield had been lost to the drought. At the current price, the loss total 
was in excess of $2.25 billion. As of 31 July, the USDA reported that Secretarial Primary Drought 
Designations had been listed for 21 counties in the Des Moines CWA, with 11 receiving Contiguous 
Designation. The drought conditions continued into August. 

August 2013 ï Serious drought conditions gripped the state through the summer months. Initial sub-
soil moisture was good at the beginning of the growing season. The recharged soil was sufficient to 
maintain the crops through a good part of the summer. Rainfall remained low through August as well 
and crops deteriorated rapidly under the warmer than normal and very dry conditions. Crop loss 
through the month was around 10%. This translated to over $600 million in crop loss for the corn crop, 
and about $350 million for soybeans. 

October 2023 ï Drought maintained its presence across central Iowa during October despite some 
spotty rainfall. The longer-term dryness allowed any rain to soak in quickly with little response to area 
streams or rivers. Severe to Extreme Drought persisted although some improvement was seen in 
northwest Iowa where precipitation for the month was over 200 percent of normal. Severe drought 
conditions maintained a presence in Union County during the month of October. Temperatures 
remained above normal during the month with below normal rainfall. 

PROBABILITY OF FUTURE OCCURRENCES   

Information on previous droughts provided by both the NCEI and the National Drought Mitigation 
Center was used to assess the likelihood of future drought impacting Union County. The NCEI Storm 
Events Database has recorded 21 drought events impacting Union County over the last 24 years, 
which is an average of nearly one per year. The National Drought Mitigation Center identifies nine 
different drought impacts in Union County over the last 11 years, which is also an average of nearly one 
per year. Based on this information, the probability of future occurrences of drought impacting Union 
County in the near future is considered ñhighly likely.ò 
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VULNERABILITY ASSESSMENT 

The specific impacts of drought can vary, but all jurisdictions in Union County are considered to be 
equally vulnerable to this hazard. The potential impacts of drought on community lifelines are described 
in the table below. 

Table 19. Potential Impacts of Drought on Community Lifelines  

Lifelines  Impact Type  Description  

Water & Wastewater Systems  

  

Drought can significantly impact water and wastewater 

systems, posing challenges to both the availability of 
freshwater resources and the proper functioning of wastewater 
treatment processes. Some key ways in which drought affects 
these systems can include; reduced water supply, increased 
water demand, concentration of contamination, water quality 

can fluctuate, groundwater depletion, and increased 
operational costs for businesses.   

Food, Shelter, & Housing  

  

Drought can have far-reaching impacts on food, shelter, and 

housing issues in counties, affecting both rural and urban 
communities. The impacts of drought could include; food 

scarcity from crop failure and livestock depletion, shelter and 
housing crisis due to wildfire or water supply issues for 

construction, and lastly, it can create economic impact and job 
losses due to lack of resources for agricultural 

businesses making the housing markets unaffordable by 
degrading average household incomes.   

Health & Medical  

  

Drought impacts can be as wide reaching as affecting health 
and medical elements of the Countyôs communities. 

Malnutrition can be one of these impacts with reduced food 
availability and increased prices of goods. Prolonged drought 
can also lead to social strain within communities as residents 
struggle with economic hardships, limited resources, housing 

challenges, and other stress inducing impacts due to 
drought.   

People: Droughts exert far-reaching impacts on individuals and communities, encompassing diverse 
facets of life. The direct consequence of water scarcity is pronounced, affecting both rural and urban 
populations as diminished precipitation lowers water levels in rivers, lakes, and reservoirs. Agriculture 
bears the brunt of droughts, leading to crop failures, livestock losses, and economic hardship for 
farmers, contributing to food insecurity and heightened food prices. Economic repercussions extend 
beyond agriculture, influencing industries such as tourism and energy production, resulting in job losses 
and increased poverty rates. Water scarcity and food insecurity elevate health risks, fostering 
waterborne diseases and malnutrition, particularly among vulnerable populations. Livelihoods 
dependent on water availability, such as fisheries, face disruption.   

Structures: The primary concerns related to drought are largely centered around people, pets, and 
livestock, but the hazard can also have impacts on structures and infrastructure. Prolonged dry spells 
can lead to foundation issues, causing structural damage such as cracks in walls and floors due to soil 
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shrinkage. Reduced water availability during droughts strains water supplies, affecting residential, 
commercial, and agricultural structures alike.  

Systems: Droughts exert far-reaching impacts on critical systems essential for community stability and 
well-being. Water supply systems face reduced availability, stressing municipal sources, reservoirs, and 
treatment facilities. Agricultural systems experience diminished soil moisture and irrigation water, 
leading to lower crop yields, livestock struggles, and economic losses for farmers. Energy production 
systems, especially reliant on hydropower, are hampered by lower water levels, resulting in energy 
shortages and increased dependence on alternative sources. Infrastructure systems, including roads 
and buildings, are affected by soil moisture reduction, impacting transportation and overall resilience. 
Economic systems witness cascading effects as agriculture faces losses, industries dependent on 
water experience disruptions, and local economies are strained. Union County supplies water to eight 
different nearby counties, and a significant drought may pose a serious risk to water availability both in 
Union County and the eight counties which rely on Union County for water. 

Natural, Historic, and Cultural Resources: The indirect effects of drought, particularly sustained 
durations of exposure, are a larger threat to the natural environment than the direct effects, although 
localized impacts to the natural environment are possible. Maintenance of natural, historical and 
cultural resources and sites require substantial volumes of water every year which can be particularly 
challenging during sustained periods of drought. 

Community Activities: Droughts significantly impact community activities across various domains. 
Water-dependent activities, including swimming and boating, are directly affected as water levels in 
lakes and rivers decline, leading to restrictions and closures of recreational areas. Outdoor events and 
festivals may be scaled down or canceled due to concerns about fire hazards and reduced water 
availability. Recreational sports and physical activities face disruptions as playing fields and parks 
become less suitable for outdoor pursuits. Tourism in communities reliant on outdoor attractions may 
experience a decline in visitor numbers, affecting local businesses. Community gardens and green 
spaces suffer as water conservation measures limit maintenance. Additionally, itôs important to note 
that all of Union Countyôs surface water may steadily dry up in the event of a prolonged drought. 

Existing Development 

Drought poses a major risk to Union Countyôs existing development in various ways. This can include 
impacts creating a loss of ability to supply additional development with decreasing water resources, 
negatively impact the ability to supply water to current infrastructure with current water treatment 
capacity, and critically inhibit agriculture industries to sustain operations due to a lack of available water 
supply.  

Future Development 

Much like the impacts that existing development and infrastructure faces today, future development will 
be greatly impacted for the same reason. Droughts pose significant risk to construction, maintenance, 
and productivity due to a lack of water resource availability while driving up the cost of new 
development efforts.  
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Climate Change 

Climate change can influence droughts in various ways, exacerbating their frequencies, intensity, and 
duration of exposure. Rising temperatures associated with climate change contribute to increased 
evaporation rates, leading to drier conditions and exacerbating the intensity and frequency of drought 
events. Altered precipitation patterns, characterized by changes in the timing, intensity, and distribution 
of rainfall, further contribute to water scarcity in the region. Extended growing seasons, resulting from 
changes in temperature and weather patterns, increase water demand for crops and add stress to 
water resources, exacerbating drought conditions. Reduced soil moisture, a consequence of warmer 
temperatures and shifting precipitation, plays a role in the onset and persistence of drought, affecting 
agriculture, water supply, and overall ecosystem health. 
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EARTHQUAKE 

DESCRIPTION 

An earthquake is a natural phenomenon characterized as a sudden motion or trembling that is caused 
by a release of energy accumulated within or along the edge of Earthôs tectonic plates. Earthquakes 
occur primarily along fault zones, tears in the Earth's crust, along which stresses build until one side of 
the fault slips, generating compressive and shear energy that produces the shaking and damage to the 
built environment. The composition of geologic materials between these points is a major factor in 
transmitting the energy to buildings and other structures on the Earth's surface. The point on the Earth's 
surface directly above the origin of the earthquake is known as the epicenter, while the actual location 
of the earthquake within the crust is called the hypocenter or focus. Heaviest damage generally occurs 
nearest the epicenter. 

The magnitude of an earthquake, which reflects the amount of energy released, is typically measured 
on the Richter scale or, more commonly now, the moment magnitude scale. Earthquakes can have 
significant impacts, ranging from ground shaking, surface rupture, and soil liquefaction, to triggering 
landslides and tsunamis. They are major natural hazards that can lead to loss of life, injury, and 
extensive property damage. 

LOCATION 

While geologists often refer to the Midwest as the "stable midcontinent," because of its lack of major 
crustal movements, there are two regions of notable seismic activity: the Nemaha Ridge and the New 
Madrid Fault Zone. The Nemaha Ridge in Kansas and Nebraska, associated with the Humboldt Fault, 
is characterized by numerous small earthquakes that release stress before they build to dangerous 
levels. The fault is not considered a threat to Iowa.  The New Madrid Fault Zone, on the other hand, has 
greater destructive potential. It is located along the valley of the Mississippi River, from its confluence 
with the Ohio River southward, and includes portions of Illinois, Kentucky, Tennessee, Missouri, 
Arkansas, and Mississippi. The Earth's crust in the midcontinent is older, and therefore thicker, cooler, 
and more brittle than that in California for example. Consequently, earthquake shock waves travel 
faster and farther in the Midwest, making quakes in the planning potentially more damaging than similar 
sized events in other geologic settings. Activity in the New Madrid Fault Zone is likely to be the largest 
seismic threat to Iowa and the planning area, although the overall risk of earthquakes remains low. 

EXTENT 

The extent or severity of earthquakes is typically measured in two ways: 1) Magnitude Measurement 
utilizing the Richter Magnitude Scale and 2) Severity Measurement utilizing the Modified Mercalli 
Intensity Scale. 

Magnitude: Richter Magnitude Scale 

The Richter Magnitude Scale was developed in 1935 by Charles F. Richter of the California Institute of 
Technology as a mathematical device to compare the size of earthquakes. The magnitude of an 
earthquake is determined from the logarithm of the amplitude of waves recorded by seismographs. 
Adjustments are included for the variation in the distance between the various seismographs and the 
epicenter of the earthquakes. On the Richter Scale, magnitude is expressed in whole numbers and 
decimal fractions. For example, a magnitude 5.3 might be computed for a moderate earthquake, and a 
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strong earthquake might be rated as magnitude 6.3. Because of the logarithmic basis of the scale, each 
whole number increase in magnitude represents a tenfold increase in measured amplitude; as an 
estimate of energy, each whole number step in the magnitude scale corresponds to the release of 
about 31 times more energy than the amount associated with the preceding whole number value. Table 
20 provides an overview of the Richter Scale magnitudes and corresponding damage.  

Table 20. Richter Scale Magnitudes and Effects  

Richter 
Magnitude 

Earthquake Effects 

2.5 or less Usually not felt, but can be recorded by seismograph 

2.5 to 5.4 Often felt, but causes only minor damage 

5.5 to 6.0 Slight damage to buildings and other structures 

6.1 to 6.9 May cause a lot of damage in very populated areas 

7.0 to 7.9 Major earthquake; serious damage 

8.0 or greater 
Great earthquake; can destroy communities near the 

epicenter 

 

Severity: Modified Mercalli Intensity Scale 

The effect of an earthquake on the Earth's surface is called the intensity. The intensity scale consists of 
a series of certain key responses such as people awakening, movement of furniture, damage to 
chimneys, and finally - total destruction. Although numerous intensity scales have been developed over 
the last several hundred years to evaluate the effects of earthquakes, the one currently used in the 
United States is the Modified Mercalli (MM) Intensity Scale. It was developed in 1931 by the American 
seismologists Harry Wood and Frank Neumann. This scale, composed of 12 increasing levels of 
intensity that range from imperceptible shaking to catastrophic destruction, is designated by Roman 
numerals. It does not have a mathematical basis; instead, it is an arbitrary ranking based on observed 
effects. 

The Modified Mercalli Intensity value assigned to a specific site after an earthquake has a more 
meaningful measure of severity to the nonscientist than the magnitude because intensity refers to the 
effects actually experienced. The lower numbers of the intensity scale generally deal with the manner in 
which the earthquake is felt by people. The higher numbers of the scale are based on observed 
structural damage. Structural engineers usually contribute information for assigning intensity values of 
VIII or above. Table 21 provides additional information about the Modified Mercalli Intensity scale 
ratings. 

Table 21. Modified Mercalli Intensity Scale with Associated Impacts  

Scale Intensity Description of Effects 
Corresponding 
Richter Scale 

magnitude 

I Instrumental Usually detected only on seismographs.  

 

<4.2 II Feeble Felt only by a few persons at rest, especially on upper 

floors of buildings.  
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Scale Intensity Description of Effects 
Corresponding 
Richter Scale 

magnitude 

III Slight Felt quite noticeably indoors, especially on upper floors. 

Most people donôt recognize it as an earthquake (i.e. a 
truck rumbling).  

 

IV Moderate Can be felt by people walking; dishes, windows, and 
doors are disturbed.  

 

V Slightly 

Strong 
Sleepers are awoken; unstable objects are overturned.  

 
<4.8 

VI Strong Trees sway; suspended objects swing; objects fall off 
shelves; damage is slight.  

 

<5.4 

VII Very Strong Damage is negligible in buildings of good design and 

construction, slight to moderate in well-built ordinary 
structures, and considerable in poorly built or badly 
designed structures; some chimneys are broken.  

 

<6.1 

VIII Destructive Damage is slight in specially designed structures; 

considerable in ordinary, substantial buildings. Moving 
cars become uncontrollable; masonry fractures, poorly 

constructed buildings damaged.  

 <6.9 

IX Ruinous Some houses collapse, ground cracks, pipes break open; 

damage is considerable in specially designed structures; 
buildings are shifted off foundations.  

 

X Disastrous Some well-built wooden structures are destroyed; most 
masonry and frame structures are destroyed along with 
foundations. Ground cracks profusely; liquefaction and 

landslides widespread.  

 

<7.3 

XI Very 
Disastrous 

Most buildings and bridges collapse, roads, railways, 
pipes and cables destroyed.  

 

<8.1 

XII Catastrophic Total destruction; trees fall; lines of sight and level are 
distorted; ground rises and falls in waves; objects are 

thrown upward into the air.  

 

>8.1 

According to the Iowa Geological Survey, the southeastern part of the state of Iowa is most at risk to 
earthquake effects, primarily from the New Madrid Fault Zone. In the event of a 6.5 magnitude 
earthquake occurring in the New Madrid Fault Zone, residents in the four southeasternmost counties of 
Iowa could experience trembling buildings, some broken dishes and cracked windows, movement and 
falling of small unstable objects, abrupt openings or closing doors, and liquids spilling from open 
containers. About 29 other counties, including Union County, could experience vibrations similar to the 
passing of a heavy truck, rattling of dishes and windows, creaking of walls, and swinging of suspended 
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objects.5 These effects will vary considerably with differences in local geology and construction 
techniques. The most recent occurrence of a 6.5 or greater magnitude earthquake at the New Madrid 
Fault Zone was in 1895. Experts with the U.S. Geological Survey estimate that there is a 25-40% 
chance of 6.0 or greater magnitude earthquake occurring in the next 50 years.6  

PREVIOUS OCCURRENCES 

Iowa has experienced little effects from only a few earthquakes in the past 175 years. According to the 
Iowa Department of Natural Resources, as of 2011, the epicenters of 13 earthquakes have been 
located in the State of Iowa, and most of these occurred along the Mississippi River. The U.S. 
Geological Survey identifies one additional earthquake in Iowa in 2021 ï a magnitude 2.7 with an 
epicenter near Rembrandt, Iowa. The strongest earthquake in Iowa occurred in Davenport in 1934 and 
resulted in only slight damage. There have been no epicenters in Union County and no documented 
earthquake damages in the County. 

PROBABILITY OF FUTURE OCCURRENCES 

The risk of damaging earthquakes remains low across Iowa, including the entirety of the planning area. 
As can be seen in Figure 13, virtually all of Iowa is expected to experience fewer than two damaging 
earthquakes in a 10,000-year period. Therefore, the probability of this hazard is considered ñunlikely.ò  

 
5 Lƻǿŀ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅΦ ά!ƴ Lƻǿŀ tŜǊǎǇŜŎǘƛǾŜ ƻƴ 9ŀǊǘƘǉǳŀƪŜǎΦέ ƛƻǿŀƎŜƻƭƻƎƛŎŀƭǎǳǊǾŜȅΦǳƛƻǿŀΦŜŘǳΦ !ŎŎŜǎǎŜŘ CŜōǊǳŀǊȅ сΣ 
2024. https://iowageologicalsurvey.uiowa.edu/iowa-geology/popular-interest/iowa-perspective-earthquakes. 
6 ¦Φ{Φ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅΦ ά¢ƘŜ bŜǿ aŀŘǊƛŘ {ŜƛǎƳƛŎ ½ƻƴŜΦέ ǳǎƎǎΦƎƻǾΦ !ŎŎŜǎǎŜŘ !ǇǊƛƭ нфΣ нлнпΦ 
https://www.usgs.gov/programs/earthquake-hazards/new-madrid-seismic-zone. 

https://iowageologicalsurvey.uiowa.edu/iowa-geology/popular-interest/iowa-perspective-earthquakes
https://www.usgs.gov/programs/earthquake-hazards/new-madrid-seismic-zone
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Figure 13. Frequency of Damaging Earthquake Shaking Around the U.S.  

 

VULNERABILITY ASSESSMENT 

While the possibility of an earthquake impacting Union County remains low, it is important to consider 
the possible impacts in the event of an unlikely event. The following table describes potential impacts of 
an earthquake on community lifelines in the planning area. 

Table 22. Potential Impacts of Earthquake on Community Lifelines  

Lifelines Impact Type Description 

Water & Wastewater Systems 

 

Earthquakes often damage water lines and sewage systems, 

leading to water shortages and sanitation issues. Restoring 
these services is crucial for public health and hygiene. 
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Lifelines Impact Type Description 

Food, Shelter, & Housing 

 

The destruction of homes and businesses can displace 

people, creating an immediate need for shelter. Additionally, 
disruptions in supply chains can impact the availability and 
distribution of food. Incoming evacuees from areas more 

heavily damaged by an event may result in a demand surge 
for shelter, food, and water.  

Health & Medical 

 

Healthcare facilities might suffer structural damage, and there 

could be an influx of injured individuals needing medical 
attention. Disruptions in utility services could also affect the 
operation of hospitals and clinics. Incoming evacuees from 

areas more heavily damaged by an event may have significant 
medical needs. The increased demand for health and medical 

services may be greater than what the local resources can 
support. 

Energy 

 

Power outages are common following earthquakes due to 

damage to power stations and distribution lines. This can 
affect not only homes and businesses but also critical facilities 

like hospitals and emergency response centers. Incoming 
evacuees from areas more heavily damaged by an event may 

increase demand for energy in the planning area.  

Safety & Security 

 

Earthquakes can cause significant damage to infrastructure, 

leading to hazardous situations like building collapses, gas 
leaks, and fires. Emergency services such as police, fire, and 

rescue teams would be heavily involved in immediate 
response efforts. 

Transportation 

 

Earthquakes can damage roads, bridges, and public 

transportation systems, impeding mobility and rescue efforts. 
Restoring transportation is vital for response operations and 
for the community to begin returning to normalcy. Incoming 

evacuees from areas more heavily damaged by an event may 
create congested roadways and put additional stress on the 

transportation network.  

An earthquake which is consequential for Union County would most likely originate from the New 
Madrid Fault Zone. A 6.0 or greater magnitude earthquake at this fault zone may produce shaking in 
Union County which can cause mild damage. No severe damage is anticipated. However, Union 
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County may experience other impacts such as incoming evacuees from areas more heavily damaged 
by the hazard. A sudden influx of people could result in a shortage of short-term lodging, such as hotel 
rooms and extended stay establishments. Depending on the magnitude of the earthquake, shelters 
may be designated in Union County as evacuee shelter locations. If this occurred, assistance would be 
coordinated through the Emergency Management Assistance Compact (EMAC) between the State of 
Iowa and other state governments of impacted areas. 

People: Certain demographics, notably the elderly, young children, and those living below the poverty 
line, are particularly vulnerable due to factors like their physical capacity, financial resources, and 
housing conditions. A significant oversight in disaster planning is the lack of consideration for 
individuals with disabilities. A 2014 UNDRR report emphasized that only a mere 15% of disabled 
persons were consulted during community resilience planning. In the event of a major earthquake, the 
repercussions could disproportionally impact those with limited mobility, including young children, the 
elderly, and individuals with a disability. 

Structures: Many of the most striking images of earthquakes are those of buildings which have been 
damaged or destroyed as a result of earthquakes. In the event that significant ground movement does 
occur in Union County, many buildings would likely be damaged since most structures in Iowa are not 
designed to withstand major earthquakes. Buildings that collapse may crush or trap occupants, and 
infrastructure like natural gas lines can be damaged and create additional hazards like structural fires. 

Systems: Virtually all systems which communities rely upon could be damaged by an earthquake. Gas 
pipelines are of particular concern as a rupture could create a significant fire risk. Water and sewer 
pipelines could also rupture, and communication and power lines be severed. On the transportation 
front, roads and rail tracks might bear the brunt of ground failures, potentially disrupting regional 
transport and material distribution. Damaged and obstructed roads could also slow the pace of 
emergency services and first responders. 

Natural, Historic, and Cultural Resources: Generally, the impact of earthquakes on the natural 
environment is relatively short lived. Flora and Fauna may be temporarily affected, but typically they 
return to form on their own. Longer-term impacts could occur if an earthquake fundamentally alters the 
character of an area such as rerouting a river. Additionally, earthquakes could damage or kill crops, and 
this could be detrimental to the local economy and potentially result in food shortages. 

Community Activities: A significant earthquake could significantly disrupt the rhythm of daily life and 
community activities. Public gatherings, school sessions, local events, and religious ceremonies might 
face abrupt cancellations or postponements due to safety concerns or infrastructure damages. Local 
businesses, including farmers' markets, shops, and eateries, which form the backbone of community 
interactions, could experience temporary closures, impacting local economy and livelihoods. Parks and 
recreational areas, often hubs for community bonding, might be deemed unsafe due to potential 
aftershocks or structural damages, depriving residents of essential communal spaces. 

Existing Development 

The overall probability of a damaging earthquake impacting Union County remains low. The New 
Madrid Fault Zone is the most likely location of an earthquake which can be felt in Union County, and 
the anticipated damage to existing development from such an event is minor.   
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Future Development 

Overall, the planning area has a low vulnerability to earthquake risk. Future development is not 
expected to increase the risk other than contributing to the overall exposure of what could become 
damaged as a result of an unlikely event. 

Climate Change 

The correlation between climate change and earthquakes is an area of ongoing research. Current 
research on the matter is inconclusive, and Union County is encouraged to monitor this topic for any 
new developments. 
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EXTREME HEAT 

DESCRIPTION 

Extreme Heat can vary based off the region for impacts but is generally understood to be temperatures 
over 90 degrees with high humidity for at least three days. Extreme heat can have severe impacts on 
human health and mortality, natural ecosystems, agriculture and other economic sectors. Ambient air 
temperature is one component of extreme temperature 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 the following figure uses both of these factors to produce a guide for the apparent 
temperature or relative intensity of heat conditions.  

Figure 14. National Weather Service Heat Index (HI)  

 

The National Weather Service has a system in place to initiate alert procedures 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. The general guidelines for issuing the different heat-related 
alerts are described in the following table. 

Table 23. National Weather Service Heat -Related Alerts  

Heat-Related Product  Description  

Excessive Heat Warning  

An Excessive Heat Warning is issued within 12 hours of the onset of extremely 

dangerous heat conditions. The general rule of thumb for this Warning is when the 
maximum heat index temperature is expected to be 105° or higher for at least 2 



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

116 

Heat-Related Product  Description  

days and night-time air temperatures will not drop below 75°; however, these criteria 
vary across the country, especially for areas not used to extreme heat conditions. If 

you don't take precautions immediately when conditions are extreme, you may 
become seriously ill or even die.  

Excessive Heat Watches  

Heat watches are issued when conditions are favorable for an excessive heat event 
in the next 24 to 72 hours. A Watch is used when the risk of a heat wave has 

increased but its occurrence and timing is still uncertain.  

Heat Advisory  

A Heat Advisory is issued within 12 hours of the onset of extremely dangerous heat 
conditions. The general rule of thumb for this Advisory is when the maximum heat 
index temperature is expected to be 100° or higher for at least 2 days, and night-

time air temperatures will not drop below 75°; however, these criteria vary across the 
country, especially for areas that are not used to dangerous heat conditions. Take 
precautions to avoid heat illness. If you don't take precautions, you may become 

seriously ill or even die.  

Excessive Heat Outlooks  

The outlooks are issued when the potential exists for an excessive heat event in the 
next 3-7 days. An Outlook provides information to those who need considerable 

lead-time to prepare for the event.  

LOCATION 

The entire planning area is subject to extreme temperatures and all participating jurisdictions are 
affected. 

EXTENT 

Excessive heat events in Union County, Iowa, can have multifaceted impacts on the community. High 
temperatures pose significant health risks, particularly for vulnerable populations, leading to heat-
related illnesses. The possibility of heatstroke, sunstroke, cramps, exhaustion, and fatigue increases 
with the severity of the hazard due to the bodyôs inability to dissipate the heat. Prolonged exposure 
and/or physical activity can also increase the likelihood of health consequences resulting from extreme 
heat. 

Agriculture may suffer as crops and livestock experience heat stress, potentially affecting yields and the 
local agricultural economy. Water resources may be strained due to increased evaporation during 
periods of excessive heat, exacerbating drought conditions. Infrastructure, including roads and bridges, 
may undergo stress, and the demand for electricity for cooling systems can strain power grids, 
impacting energy consumption. Outdoor activities may be limited, affecting tourism and recreational 
events. Emergency services need to be prepared for increased demand, particularly related to heat-
related illnesses. To obtain the latest and most accurate information on the extent and impacts of 
excessive heat in Union County, it is advisable to consult local weather services, emergency 
management agencies, and relevant authorities for current conditions and response measures. 

PREVIOUS OCCURRENCES 

Data made available through the National Centers for Environmental Information (NCEI) provides a 
limited picture of previous extreme heat events in Union County. The NCEI only documents three 
instances of excessive heat in Union County since 2011. The Iowa Environmental Mesonet (IEM), 
which has data from the National Weather Service dating back more than a century, provides a slightly 
clearer picture of extreme heat in Union County. Between 1905 and 2024, the annual average number 
of consecutive days with temperatures above 90 °F in the planning area is 6.8 days. The longest such 
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stretch in Union County is 25 days. The following table shows the 20 longest streaks of consecutive 
days with temperatures above 90 °F in Union County.7  

Table 24. 20 Longest Streaks of Consecutive Days Above 90 °F in Union County  

Rank Start Date End Date Days 

1 June 25, 1936 July 19, 1936 25 

2 July 8, 1934 July 29, 1934 22 

3 July 1, 1954 July 20, 1954 20 

4 July 5, 1980 July 21, 1980 17 

5 July 13, 2012 July 28, 2012 16 

6 July 27, 1983 August 11, 1983 16 

7 August 14, 1955 August 29, 1955 16 

8 July 21, 1941 August 4, 1941 15 

9 August 1, 1947 August 13, 1947 13 

10 July 25, 1955 August 6, 1955 13 

11 June 28, 2012 July 10, 2012 13 

12 July 17, 1974 July 29, 1974 13 

13 July 2, 1955 July 14, 1955 13 

14 June 23, 1934 July 5, 1934 13 

15 August 8, 1936 August 19, 1936 12 

16 July 12, 1932 July 22, 1932 11 

17 July 22, 1916 August 1, 1916 11 

18 July 23, 1953 August 2, 1953 11 

19 August 23, 1953 September 2, 1953 11 

20 July 24, 1987 August 3, 1987 11 

As shown by the table above, Union County has had multiple streaks of more than 10 consecutive days 
with temperatures above 90 °F. Of the 20 longest streaks, only one instance stretched into September, 
and none began earlier than June 23rd.  

PROBABILITY OF FUTURE OCCURRENCES 

Extreme Heat can vary based off the region for impacts but is generally understood to be temperatures 
over 90 °F for at least three days. According to data from the Iowa Environmental Mesonet, Union 
County averages 6.8 consecutive days per year with temperatures above 90 °F. Therefore, the 
probability of extreme heat impacting Union County is considered ñhighly likely.ò 

VULNERABILITY ASSESSMENT 

The entirety of the planning area is vulnerable to extreme heat. The following table describes the 
potential impacts of extreme heat on community lifelines. 

 
7 Lƻǿŀ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aŜǎƻƴŜǘΣ Lƻǿŀ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΦ ά/ƻƴǎŜŎǳǘƛǾŜ 5ŀȅǎ ōȅ ¸ŜŀǊ ǿƛǘƘ IƛƎƘκ[ƻǿ ¢ŜƳǇ !ōƻǾŜκ.Ŝƭƻǿ 
¢ƘǊŜǎƘƻƭŘΦέ ƳŜǎƻƴŜǘΦŀƎǊƻƴΦƛŀǎǘŀǘŜΦŜŘǳΣ !ǇǊƛƭ олΣ нлнпΦ 
https://mesonet.agron.iastate.edu/plotting/auto/?_wait=no&q=216&network=IACLIMATE&station=IA1962&var=high&dir=
above&threshold=90&_r=t&dpi=100&_fmt=png. 

https://mesonet.agron.iastate.edu/plotting/auto/?_wait=no&q=216&network=IACLIMATE&station=IA1962&var=high&dir=above&threshold=90&_r=t&dpi=100&_fmt=png
https://mesonet.agron.iastate.edu/plotting/auto/?_wait=no&q=216&network=IACLIMATE&station=IA1962&var=high&dir=above&threshold=90&_r=t&dpi=100&_fmt=png
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Table 25. Potential Impacts of Extreme Heat on Community Lifelines  

Lifelines Impact Type Description 

Water & Wastewater Systems 

 

Excessive heat is often followed by impacts of drought which 
can cause significant and sustained droughts. These droughts 

can create water shortages and increase the cost for utility 
companies that heavily rely on water for operations.  

Food, Shelter, & Housing 

 

Excessive heat in Union County presents a range of 
challenges impacting food, shelter, and housing. The local 
agriculture sector faces potential crop failures and reduced 

yields due to heat stress, affecting food supply and the 
economy. Livestock well-being becomes a concern with risks 

of heat-induced productivity losses. High temperatures 
increase energy demand for cooling systems, potentially 

straining housing affordability as utility bills rise. The safety 
and comfort of housing are affected, especially in homes 

lacking proper insulation or ventilation. Vulnerable populations, 
including the elderly and those with health conditions, face 

heightened risks, necessitating access to cooling centers and 
suitable housing.  

Health & Medical 

 

Excessive heat poses significant risk to anyone exposed for 
sustained periods of time. Heat exhaustion and hyperthermia 

is common in regions that often face long periods of excessive 
heat.  

Energy 

 

Excessive heat significantly impacts the energy sector by 
intensifying the demand for cooling systems during 

heatwaves. The surge in energy consumption places strain on 
local power grids, leading to potential power outages and 

increased energy costs for residents and businesses. 
Prolonged exposure to high temperatures stresses energy 
infrastructure, necessitating maintenance and upgrades to 

enhance resilience.  

Safety & Security 

 

Excessive heat poses significant challenges to safety and 
security across various domains. Health risks escalate, 
particularly among vulnerable populations, leading to an 
increased demand for emergency response services to 

address heat-related illnesses. Public safety concerns arise, 
encompassing potential accidents due to heat-induced fatigue 

and the need for preventive measures. The strain on utility 
infrastructure during extreme heat can result in failures, 

including power outages, impacting residents' ability to cool 
their homes and posing safety risks. 

 



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

119 

People: During extreme heat conditions, the human body has difficulties cooling through the normal 
method of the evaporation of perspiration. Health risks rise when a person is over exposed to heat. 
Those at greatest risk for heat-related illness include 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. 

Prolonged exposure to high temperatures increases the risk of heat-related illnesses, ranging from mild 
conditions like heat cramps to severe cases of heatstroke. Dehydration becomes a concern as the body 
loses fluids through sweating, leading to symptoms such as weakness and dizziness. Individuals with 
respiratory issues may experience exacerbated symptoms, and cardiovascular stress can occur as the 
heart works harder to cool the body. Vulnerable populations, including the elderly and young children, 
are at a higher risk of heat-related complications. 

Structures: Structural damage can occur during extreme heat by expanding materials like asphalt and 
concrete, leading to cracking or warping of building components. Additionally, HVAC systems may be 
overloaded during heatwaves, potentially leading to breakdowns or inefficiencies. The increased 
demand for cooling can result in higher energy consumption and utility bills for residents and 
businesses. Moreover, extreme heat poses health and safety risks to occupants, particularly vulnerable 
populations. Finally, prolonged periods of high temperatures can elevate the risk of wildfires, 
threatening structures located near wooded areas. 

Systems: Excessive heat poses a substantial threat to critical systems vital for community well-being. 
Energy systems, including power grids, face increased demand for cooling during heatwaves, 
potentially leading to infrastructure strain, power outages, and challenges in maintaining a stable 
energy supply. Water and wastewater systems are affected by heightened demand, contributing to 
water scarcity and impacting both supply and management. Transportation infrastructure, such as 
roads and bridges, may experience stress, posing safety hazards and requiring maintenance. Public 
health systems are strained with a rise in heat-related illnesses, leading to increased demand for 
emergency services and potential challenges for healthcare facilities. Agriculture and food systems face 
risks, impacting local production and potentially leading to food supply challenges. 

Natural, Historic, and Cultural Resources: Extreme heat poses significant stress on ecosystems and 
habitats, leading to decreased water availability, altered plant growth, and heightened wildfire risks. 
Historical structures and artifacts are also vulnerable, with materials like wood and stone experiencing 
accelerated decay and damage due to temperature fluctuations. Cultural resources such as 
monuments and outdoor artwork may suffer from cracks, warping, or discoloration under extreme heat. 
Additionally, heat can disrupt cultural practices tied to specific environmental conditions and impact 
tourism to natural and heritage sites. 

Community Activities: Excessive heat significantly disrupts community activities, introducing 
challenges across various domains. Outdoor events, festivals, and recreational activities face 
limitations or cancellations, impacting community engagement and social interaction. Sports practices, 
games, and physical activities are affected as health risks associated with extreme heat necessitate 
modifications and rescheduling. Outdoor venues, including parks and markets, experience reduced 
attendance due to discomfort and health concerns, affecting local businesses. Tourism is also 
impacted, with visitors deterred by the heat, leading to decreased participation in cultural and arts 
events. Traditional community celebrations and fairs may need adaptation to ensure the well-being of 
participants. Educational activities, including school schedules and extracurricular programs, are 
disrupted, requiring measures to safeguard students and staff. Outdoor work sectors like agriculture 
and construction face challenges, necessitating adjustments in schedules and safety measures. 
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Cooling centers witness increased demand during heatwaves, providing essential relief for residents 
without access to air conditioning. Community engagement and volunteer activities may experience a 
decline as individuals are less likely to participate in outdoor initiatives. Mitigating the impacts of 
excessive heat on community activities involves adaptive planning, the provision of cooling resources, 
and community awareness campaigns to uphold the well-being and vibrancy of community life. 

Existing Development 

Excessive heat in Union County, Iowa, poses diverse challenges to existing development. 
Infrastructure, including roads and bridges, experiences stress, with the potential for pavement buckling 
and safety concerns. The increased demand for cooling systems during heatwaves strains energy 
grids, impacting the reliability of electrical infrastructure. Buildings and properties are at risk of damage, 
with materials degrading and structural integrity compromised over time. The health of residents is at 
risk due to heat-related illnesses, especially among vulnerable populations, potentially leading to an 
increased demand for healthcare services. Agriculture faces impacts as crops and livestock are 
exposed to prolonged high temperatures, affecting yields and the local agricultural economy. Water 
resources may become scarce due to increased evaporation, impacting both residential and agricultural 
water infrastructure. Outdoor activities and recreational events may be limited, potentially affecting local 
tourism and outdoor-based industries. Emergency services must be prepared for heightened demand 
during heatwaves, particularly for responding to heat-related illnesses. The social and economic 
disparities within the community may be exacerbated, with vulnerable populations facing 
disproportionate impacts. To address these challenges, Union County should implement adaptive 
measures, including improving infrastructure resilience, enhancing emergency response capabilities, 
and implementing community outreach and education programs to promote heat safety measures. 
Sustainable urban planning strategies, such as green infrastructure and urban heat island reduction, 
can contribute to building a more resilient community in the face of excessive heat events. 

Future Development 

In preparing for future developments in Union County, Iowa, proactive strategies are essential to 
address and mitigate the impacts of excessive heat. Resilient infrastructure design should be a 
cornerstone, incorporating materials and techniques that can withstand high temperatures. Urban 
planning should prioritize green spaces and tree canopies to counteract the urban heat island effect, 
contributing to community well-being. Energy-efficient building standards are crucial, emphasizing 
insulation, ventilation, and efficient cooling systems to reduce energy consumption during heatwaves. 
Climate-responsive zoning regulations should be reviewed and updated to account for potential heat-
related challenges in specific areas. Community education programs should be developed to raise 
awareness about heat risks, and measures like cooling centers should be installed for vulnerable 
populations. Water conservation measures are important for addressing potential water scarcity during 
heatwaves. Collaboration with climate experts and meteorological services will inform development 
decisions based on local climate trends. Enhanced emergency response planning, including protocols 
for managing heat-related illnesses, ensures community resilience. Social equity assessments should 
identify vulnerable populations, and inclusive strategies should be implemented in future developments. 
Integration of smart technologies for climate monitoring enhances data-driven decision-making, 
contributing to a climate-resilient and sustainable future for Union County. Ongoing collaboration and 
adaptive planning are crucial for building resilience in the face of changing climate patterns. 
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Climate Change 

Climate change is anticipated to significantly impact excessive heat conditions in Union County, Iowa. 
As a result of signs of global warming, the region is likely to experience increased frequency and 
intensity of heatwaves, leading to more prolonged and severe periods of high temperatures. Climate 
change contributes to shifts in temperature extremes, heightening the risk of extremely hot days and 
nights. The duration of heatwaves may extend, impacting infrastructure, agriculture, and public health. 
The heightened temperatures associated with climate change pose direct health risks, particularly for 
vulnerable populations, and may increase the incidence of heat-related illnesses and mortality. 
Agriculture in Union County is susceptible to adverse effects as excessive heat can impact crop yields 
and livestock. Additionally, the region may face challenges related to water scarcity due to increased 
evaporation. Infrastructure, including roads and bridges, is at risk of stress and deterioration, and there 
may be a heightened demand for energy during heatwaves, placing strain on local power grids. 
Adaptation measures and ongoing research efforts are essential for understanding and addressing the 
specific impacts of climate change on excessive heat in Union County. 
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FLASH FLOODING 

DESCRIPTION 

Flash flooding is an extremely dangerous form of flooding ï as the name implies, flash flooding can 
rapidly reach full peak in only a few minutes, and the hazard affords little or no time for protective 
measures to be taken by those in its path. Flash flood waters move at very fast speeds and can move 
boulders, tear out trees, scour channels, destroy buildings, and obliterate bridges. Flash flooding often 
results in higher loss of life, both human and animal, than slower developing river and stream flooding. 

A flash flood is an event that occurs when water levels rise at an extremely fast rate as a result of 
intense rainfall over a brief period, sometimes combined with rapid snowmelt, ice jam release, frozen 
ground, saturated soil or impermeable surfaces. Most flash flooding is caused by slow-moving 
thunderstorms or thunderstorms repeatedly moving over the same area. Ice jam flooding is a form of 
flash flooding that occurs when ice breaks up in moving waterways, and then stacks on itself where 
channels narrow. This creates a natural dam, often causing flooding within minutes of the dam 
formation. 

In certain areas, aging storm sewer systems are not designed to carry the capacity currently needed to 
handle the increased storm runoff. Typically, the result is water backing into basements, which 
damages mechanical systems and can create serious public health and safety concerns. This 
combined with rainfall trends and rainfall extremes all demonstrate the high probability, yet generally 
unpredictable nature of flash flooding in the planning area. 

LOCATION 

Flash flooding occurs in those locations of the in the planning area that are low-lying and/or do not have 
adequate drainage to carry away the amount of water that falls during intense rainfall events. According 
to NCDC, many jurisdictions in Union County have experienced at least one instance of flash flooding 
between January 1, 2000, and December 31, 2022. Table 26 provides the number of flash flood events 
by location for 26 flash flood events documented by the NCDC for the 22-year period; 2 of these events 
occurred since 2018 when the last update of this plan was created. The specific location of each flash 
flooding event was determined by the National Weather Service.   

Table 26. NCDC Flash Flood Events in Union County by Location 2000 -2022 

Location Number of Flash 
Flood Events 

Afton 1 

Creston 8 

Creston ARPT 3 

Cromwell 1 

Kent 2 

Lorimor 4 

Spaulding 4 

Talmage 1 

Thayer 1 

Union County (western portion) 1 
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EXTENT 

The speed at which flash flooding typically occurs can often catch people unprepared and in vulnerable 
positions. The National Weather Service has various flash flooding products that are issued to the 
public to provide information regarding upcoming and current flash flood threats, and these are 
described in the following table. 

Table 27. National Weather Service Flash Flooding Alerts  

Product Description 

Hydrologic Outlook Issued when a flood potential exists in a time beyond 48 hours from the start of the 
event. 

 

Flash Flood Watch A Flash Flood Watch is issued when conditions are favorable for rapidly rising 
water to pose an immediate hazard to life and property. It does not mean that flash 

flooding will occur, but it is possible. 

Flash Flood Warning A Flash Flood Warning is issued when rapidly rising water poses and immediate 
hazard to life and property. 

Flash Flood Emergency A Flash Flood Emergency may be declared when a severe threat to human life and 
catastrophic damage from a flash flood is imminent or ongoing. The declaration of 
a Flash Flood Emergency would typically be found in either a Flash Flood Warning 
or Flash Flood Statement. People are strongly encouraged to avoid the geographic 
area of concern in a Flash Flood Emergency. The Flash Flood Emergency wording 

is used very rarely and is reserved for exceptionally rare and hazardous events. 

Source: National Weather Service, website accessed 2/14/2024 

https://www.weather.gov/otx/Watch_Warning_Advisory_Definitions#Hydrologic%20Outlook 

PREVIOUS OCCURRENCES 

Information from the National Climatic Data Center (NCDC) was used to determine previous 
occurrences of flash flooding in the planning area. There are no instances of flash flooding in Union 
County documented by the NCDC prior to 2000. Table 28 provides a summary of the NCDC data, 
including the number of events and resulting deaths, injuries, property damage, and crop damage. 

Table 28. NCDC Union  County Flash Flood Events Summary 2000-2022 

 
Year 

 
# of Events 

Property 

Damages 
 

Crop Damages 

2022 0 $0 $0 

2021 0 $0 $0 

2020 0 $0 $0 

2019 1 $10,000 $0 

2018 1 $10,000 $0 

2017 0 $0 $0 

2016 0 $0 $0 

2015 1 $50,000 $0 

2014 1 $200,000 $50,000 

https://www.weather.gov/otx/Watch_Warning_Advisory_Definitions#Hydrologic%20Outlook


Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

124 

2013 1 $10,000 $0 

2012 0 $0 $0 

2011 6 $315,000 $10,000 

2010 5 $390,000 $25,000 

2009 0 $0 $0 

2008 3 $200,000 $100,000 

2007 4 $250,000 $110,000 

2006 0 $0 $0 

2005 0 $0 $0 

2004 2 $125,000 $30,000 

2003 0 $0 $0 

2002 0 $0 $0 

2001 0 $0 $0 

2000 1 $50,000 $25,000 

Totals 26 $1,605,000 $350,000 

The dangers associated with flooding can manifest with ease ï just an inch of water can cause tens of 
thousands of dollars in property damage, and adults can be swept away by as little as six inches of 
moving water.8 Furthermore, it only takes a foot of moving water to wash away most cars. The danger 
of floodwater can be deceptive, and it is common for individuals to attempt to drive through water which 
they perceive as safe. Sadly, such a misjudgment can have dire consequences, and more than half of 
all flood-related deaths occur as a result of vehicles driving into hazardous floodwater.9 

PROBABILITY OF FUTURE OCCURRENCES 

The frequency of past events is used to gauge the likelihood of future occurrences of flash flooding in 
Union County. The events of flash flooding as documented by the NCDC were used to assess the 
number of flash flooding events which occurred in the planning area. There were 26 documented 
instances of flash flooding somewhere in the planning area during the period from 2000 to 2022 (22 
years). This translates to approximately one instance of flash flooding occurring somewhere in the 
planning area every year. Therefore, the probability of a flash flood occurring in any given year is 
considered ñhighly likely.ò 

VULNERABILITY ASSESSMENT 

Flash flooding can have serious consequences for communities in Union County. The following table 
details the potential impacts of flash flooding on community lifelines in the planning area. 

 
8 ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƳƳŜǊŎŜΣ bh!!Φ ά¢ǳǊƴ !ǊƻǳƴŘ 5ƻƴΩǘ 5ǊƻǿƴΦέ ǿŜŀǘƘŜǊΦƎƻǾΦ bh!!Ωǎ bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜΦ 
Accessed April 3, 2024. https://www.weather.gov/safety/flood-turn-around-dont-drown. 
9 ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƳƳŜǊŎŜΣ bh!!Φ ά¢ǳǊƴ !ǊƻǳƴŘ 5ƻƴΩǘ 5ǊƻǿƴΦέ ǿŜŀǘƘŜǊΦƎƻǾΦ bh!!Ωǎ bŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜΦ 
Accessed April 3, 2024. https://www.weather.gov/safety/flood-turn-around-dont-drown. 

https://www.weather.gov/safety/flood-turn-around-dont-drown
https://www.weather.gov/safety/flood-turn-around-dont-drown
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Table 29. Potential Impacts of Flash Flooding on Community Lifelines  

Lifelines Impact Type Description 

Water & Wastewater Systems 

 

Flooding can contaminate water supplies and damage water 
infrastructure, leading to shortages and health hazards. 

Wastewater treatment facilities may also be overwhelmed or 
damaged, increasing the risk of waterborne diseases. 

Food, Shelter, & Housing 

 

Flooding can lead to the displacement of people, necessitating 
immediate shelter solutions. The disruption in supply chains 
can affect the availability and distribution of food, especially 

fresh produce. 

Health & Medical 

 

There is a heightened risk of injuries during floods, as well as 
increased potential for waterborne and vector-borne diseases. 

Healthcare facilities might be directly affected by floods, 
impacting their operational capabilities. 

Communications 

 

Communication networks may be disrupted, which can hinder 
the coordination of rescue and relief efforts as well as the 

dissemination of important information to the public. 

Energy 

 

Flooding can cause power outages by damaging electrical 
infrastructure. Fuel supply may also be disrupted, affecting not 

just transportation but also heating and power generation. 
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Lifelines Impact Type Description 

Safety & Security 

 

Emergency services are crucial during flooding for rescue 

operations and maintaining public order. Flooding can also 
increase the risk of accidents and infrastructure failures, such 

as dam or levee breaches. 

Transportation 

 

Floods can damage roads, bridges, and rail lines, severely 

limiting mobility and access. This disruption impacts not just 
daily commutes but also the delivery of essential goods and 

services. 

People: The rapid pace at which flash flooding can occur means that the hazard is of particular 
concern for people who have a limited ability to quickly reach safety. Individuals at an increased risk of 
this hazard include the elderly, young children, people with a disability, and individuals who lack access 
to a vehicle. Additionally, people who have not learned to swim are particularly vulnerable if they cannot 
avoid the flood waters. Location also contributes to vulnerability, and anyone living in a flood prone or 
low-lying area is at a higher risk of experiencing a flash flooding event. There is potential for loss of life 
if motorists drive into moving water. However, public education campaigns have helped to educate 
citizens about not driving through moving water. 

Structures: Building damage is generally limited to water in basements where rain is too intense for 
drainage systems and natural drainage to carry water away from the structure. In addition, when 
combined storm/sanitary sewer systems are overloaded, this can result in sewer back-up. Standing 
water in structures may cause electrical faults which can potentially result in fires. Although flash floods 
are generally of short duration, standing water can degrade building materials and lead to mold.  

Systems: Flash flooding can cause power, water, and gas outages; disrupt transportation routes and 
the movement of commercial goods; pollute drinking water systems; and damage or destroy 
communications infrastructure. These impacts can disrupt other community services like trash/recycling 
collection, law enforcement, and medical care. Nearly all transportation modes (e.g., roads, transit, 
aviation, etc.) are vulnerable to the impacts of flash flooding. Polluted drinking water can force 
communities to issue boil orders and distribute bottled water. Response efforts may be hampered if 
communication is unreliable due to damaged cell towers and other communications infrastructure.  

Natural, Historic, and Cultural Resources: Flooding has long been a major challenge for many 
historic properties. Changing weather patterns and more frequent extreme weather events are some of 
the factors increasing the risk of flooding events, both in terms of their frequency and magnitude. Some 
historic properties that have never flooded before may now be exposed to this risk, and those that 
flooded infrequently in the past may experience more instances of flooding reaching higher levels than 
ever before. In fact, the Secretary of the Interior adopted Guidelines on Flood Adaptation for 
Rehabilitating Historic Buildings in response to flooding. Flash flooding can also quickly inundate 
natural and community assets such as parks and nature preserves, as well as causing severe 
environmental problems including landslides and mudslides. 
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Community Activities: Flash flooding events can cause widespread cancellations, postponements, 
and relocations of community events and activities due to direct or indirect damage to hosting locations. 
Concerns about waterborne bacteria and structural damage may result in prolonged disruptions to 
community activities if suitable alternative sites cannot be found. 

Existing Development 

Existing development faces significant risk from flash flooding. Just one inch of standing water can 
cause $25,000 in damage, and standing water can lead to rot and other phenomena which directly 
jeopardizes the integrity of structures, and mold and other fungi can develop and create health hazards. 
Heavy rainfall is more likely to cause flash flooding if a drought has occurred recently as dry, sunbaked 
soil tends to be less capable of quickly absorbing moisture.  

Future Development 

Future development may increase the risk of flash flooding in the planning area. When land use 
changes from fields or woodlands to roads and parking lots, it loses its ability to absorb rainfall. Such 
urban development, with significant impervious surface, has been known to increase runoff two to six 
times over what would occur on natural terrain. If measures are not taken to limit or slow runoff in 
developing areas, flash floods may become more frequent. In certain areas, aging storm sewer 
systems were not designed with enough capacity to handle increased storm runoff. Then again, other 
storm sewers built in the past may convey water too quickly and efficiently to streams and rivers 
resulting in peak flows that result in flood events downstream. 

Climate Change 

Available data indicates that climate change may be increasing the annual precipitation in the planning 
area. Research incorporated in the 2023 Iowa State Hazard Mitigation Plan indicates that annual 
rainfall totals are expected to increase by 1-4 inches by 2050, and heavy precipitation events are likely 
to become more common.  
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GRASS OR WILDLAND FIRE 

DESCRIPTION   

Iowa urban/rural interface (areas where development occurs within or immediately adjacent to wildland, 
near fire-prone trees, brush, and/or other vegetation), is growing as metro areas expand into natural 
forest, prairies and agricultural areas that are in permanent vegetative cover through the Conservation 
Reserve Program (CRP). The State has the largest number of CRP contracts in the nation, totaling 
over 1.5 million acres. Most of this land is planted in cool and warm season grass plantings, tree 
plantings and riparian buffer strips. There is an additional 230,000 acres in federal ownership and 
conservation easements. Approximately 23,000 acres of land in Union County was under CRP 
contracts at the end of the 2022 fiscal year.10  

Wildfires are frequently associated with lightning and drought conditions, as dry conditions make 
vegetation more flammable. As new development encroaches into the wildland/urban interface more 
and more structures and people are at risk. On occasion, ranchers and farmers intentionally set fire to 
vegetation to restore soil nutrients or alter the existing vegetation growth. Also, individuals in rural areas 
frequently burn trash, leaves and other vegetation debris. These fires have the potential to get out of 
control and turn into wildfires. 

The risk of wildfires is a real threat to landowners across the State. The National Weather Service 
monitors the conditions supportive of wildfires in the State on a daily basis so that wildfires can be 
predicted, if not prevented. 

The risk factors considered are: 

Á High temperature 

Á High wind speed 

Á Fuel moisture (greenness of vegetation) 

Á Low humidity 

Á Little or no cloud cover 

LOCATION 

Wildland/Grass fires are most likely to occur in the Wildland Urban Interface (WUI). This is the area 
where houses meet or intermingle with undeveloped wildland vegetation. Within the WUI, there are two 
specific areas identified: 1) Interface and 2) Intermix. The interface areas are those areas that abut 
wildland vegetation and the Intermix areas are those areas that intermingle with wildland areas. Union 
County has a small amount of Intermix areas near Twelve Mile Lake and west of Thayer. There are no 
identified Interface areas in the planning area. While agricultural fields are not typically considered 

 
10 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΦ ά/ƻƴǎŜǊǾŀǘƛƻƴ wŜǎŜǊǾŜ tǊƻƎǊŀƳ {ǘŀǘƛǎǘƛŎǎΦέ tŀƎŜΦ ƴŀǘƛƻƴŀƭ-content, September 25, 2020. 
https://fsa.usda.gov/programs-and-services/conservation-programs/reports-and-statistics/conservation-reserve-program-
statistics/index. 

https://fsa.usda.gov/programs-and-services/conservation-programs/reports-and-statistics/conservation-reserve-program-statistics/index
https://fsa.usda.gov/programs-and-services/conservation-programs/reports-and-statistics/conservation-reserve-program-statistics/index
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ñwildlandò areas, fires in fields can spread to wildland. Fires may ignite in fields for a variety of reasons 
including spontaneous hay fires and heat from machinery. 

EXTENT 

While Iowa is not typically known for large-scale wildfires like those seen in western states, grass and 
wildland fires can still occur, especially during periods of drought or when vegetation is dry. The extent 
of grass and wildland fires can vary depending on factors such as weather conditions, vegetation type, 
and human activity. Fire severity refers to the effects of a fire on the environment, typically focusing on 
the loss of vegetation both above ground and below ground but also including soil impacts. There are 
three categories of fire severity:  

Á Low: A fire that has limited effect on overstory trees  

Á Moderate: A fire producing variable, moderate effects on overstory trees, 
averaging 30- 80% of the vegetation killed, and/or moderate soil exposure.  

Á High: A fire producing a high percent of overstory tree mortality (>80%) 
and/or extensive mineral soil exposure.  

The worst wildfire in Iowaôs history was the great fire of 1910, which burned more than three million 
acres and led to 86 fatalities and was a ñhighò severity fire. For the most accurate and up-to-date 
information on grass and wildland fires in Union County, it would be advisable to contact local 
authorities or check with relevant local and state agencies. 

PREVIOUS OCCURRENCES 

Available data indicates that significant grass or wildland fires are relatively rare in Union County. The 
National Interagency Fire Center has details about more than 300,000 wildfires documented since 
2003, and there are no wildfires which are identified as having impacted Union County. The National 
Centers for Environmental Information also has no record of wildfires occurring in Union County. With 
that said, many small fires may go unreported, and it cannot be said for certain that the County has not 
had any wildfires. Additionally, the possibility of wildfires is taken seriously within Union County, and the 
County enforced burn ban as recently as February 2024.11  

PROBABILITY OF FUTURE OCCURRENCES 

According to the 2023 Iowa State Hazard Mitigation Plan, there is less opportunity for grass or wildland 
fires in Iowa than most any other state. This is supported by the assessment from the USDA Forest 
Serviceôs Fire Modeling Institute that the vast majority of land in Iowa is considered ñnon-burnable 
landsò or land with a ñvery lowò wildfire hazard potential. It is important to note that, per the Fire 
Modeling Institute, non-burnable lands include agricultural fields. The low probability of wildfire 
occurrences in Union County is also reinforced by data from FEMAôs National Risk Index. According to 
the index, there is a 0.035% chance of a wildfire in Union County each year.12 Based on the available 

 
11 ±ŀƴ bƻǎǘǊŀƴŘΣ WƻƘƴΦ ά.ǳǊƴ .ŀƴ .ŜƎƛƴǎ ƛƴ ¦ƴƛƻƴ /ƻǳƴǘȅΦέ /ǊŜǎǘƻƴ bŜǿǎΣ CŜōǊǳŀǊȅ нтΣ нлнпΦ 
https://www.crestonnews.com/news/local/2024/02/27/burn-ban-begins-in-union-county/. 
12 bŀǘƛƻƴŀƭ wƛǎƪ LƴŘŜȄΣ ŀƴŘ C9a!Φ ά/ƻƳƳǳƴƛǘȅ wŜǇƻǊǘ - ¦ƴƛƻƴ /ƻǳƴǘȅΣ LƻǿŀΦέ ƘŀȊŀǊŘǎΦŦŜƳŀΦƎƻǾΣ aŀȅ мΣ нлнпΦ 
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C19175. 

https://www.crestonnews.com/news/local/2024/02/27/burn-ban-begins-in-union-county/
https://hazards.fema.gov/nri/report/viewer?dataLOD=Counties&dataIDs=C19175
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data, the probability of notable grass or wildland fires occurring in Union County is considered 
ñunlikely.ò  

VULNERABILITY  

Wildfires can have significant consequences for communities impacted by the hazard. The following 
table describes the potential impacts of this hazard on community lifelines in the planning area. 

Table 30. Potential Impacts of Grass/Wildland Fire on Community Lifelines  

Lifelines Impact Type Description 

Safety & Security 

 

Grass and wildland fire incidents pose immediate threats 
to public safety, requiring prompt evacuation and 
emergency response. Law enforcement and fire 

response teams play a crucial role in securing the area, 
managing the situation, and preventing further harm. 

Health & Medical 

 

Exposure to fires of any kind can lead to acute and 
chronic health issues, and severe burns or death. 

Medical facilities need to be prepared to treat victims of 
such exposure, which may require specialized treatment 
and specialized medical facilities with burn units capable 

of providing the care necessary for such exposure. 

Housing & Building 

Infrastructure 

 

Grass fires or wildland fires, depending on the fuels to 
support the fires in the area, can cause significant 

damage or completely destroy houses, even if briefly 
exposed to the fire. Houses that are exposed often have 

to undergo complete reconstruction or substantial 
renovation to infrastructure.  

Economic Stability 

 

The economic impacts include the immediate costs of 
emergency response, cleanup, and recovery of property 
damage. These events often cause major disruption to 
local businesses, especially businesses in agriculture 

who lose substantial amounts of crops and other 
revenue generating losses.  

Environmental & Ecological 

Systems 

 

Grass and wildland fires have potential to cause 
significant impacts on the environment and ecological 

systems, including habitat destruction, impacts to 
nutrient cycling in soils, air quality for species within, and 

impacting behaviors and patterns of wildlife within.  
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People: The most devastating consequences of wildfire include the loss of lives and injuries, as rapidly 
spreading fires pose significant threats to those in their path. The elderly, young children, individuals 
with disabilities, and those without access to a vehicle are particularly vulnerable as they may have 
reduced capacity to safely flee from an impending wildfire. Evacuation orders disrupt daily lives, 
causing temporary or prolonged displacement with associated challenges in housing and resource 
access. The degradation of air quality due to wildfire smoke poses health risks, particularly for 
vulnerable populations. Economic disruption occurs as local businesses are damaged or forced to 
close, leading to job losses and reduced income. Additionally, those with limited socioeconomic means 
may struggle to restore normalcy to their lives following a wildfire. 

Structures: Critical infrastructure, including power lines, bridges, and roads, can suffer damage or 
complete destruction, disrupting daily life and complicating emergency response efforts. Businesses, 
factories, and commercial structures face operational disruptions, income loss, and potential long-term 
economic consequences for the broader community. Firefighters focus on protecting structures, 
employing strategies like creating firebreaks, but the risk of structure loss remains significant. Even 
after flames are extinguished, post-fire hazards in weakened structures, damaged utilities, and potential 
debris flow require careful assessment and remediation efforts. The destruction of structures has 
profound and lasting economic implications for communities, necessitating extensive rebuilding and 
reconstruction efforts.  

Systems: Grass and wildland fires cause any nearby infrastructure ï utility lines, roads, 
communications towers, etc. ï to be damaged. Damage to these utilities often causes major disruptions 
as recovery and restoration can take up to weeks or months after significant fire events.  

Natural, Historic, and Cultural Resources: Wildfires have multifaceted impacts on natural, historical, 
and cultural resources, shaping landscapes and communities in profound ways. In terms of natural 
resources, the intense heat and rapid spread of wildfires can lead to the destruction of ecosystems, 
including the loss of diverse plant and animal species. Valuable habitats may be altered or entirely 
consumed, disrupting the delicate balance of local ecosystems. Historical and cultural resources are 
also at risk, as wildfires can damage or destroy archaeological sites, historic structures, and artifacts, 
erasing important elements of a region's heritage. The destruction of culturally significant landscapes, 
such as sacred sites or traditional gathering areas, can have profound effects on indigenous 
communities and their connection to the land. Moreover, the loss of vegetation and altered landscapes 
can impact water sources, affecting both the environment and the communities that rely on these 
resources. Preserving and restoring these resources in the aftermath of wildfires often requires 
coordinated efforts between environmental, historical preservation, and community-focused initiatives. 

Community Activities: Community activities may be disrupted if grass or wildland fire incidents result 
in evacuations. Additionally, buildings may be exposed to burns or completely destroyed, and this will 
require cancellation, postponement, or relocation of community activities. 

Existing Development 
Wildfires can be responsible for extensive damage to crops, the environment and occasionally 

residential or business facilities. Homes built in rural areas are more vulnerable since they are in closer 

proximity to land that is burned, and homeowners are more likely to burn trash and debris in rural 

locations. The vulnerability of structures in rural areas is exacerbated due to the lack of hydrants in 

these areas for firefighting and the distance required for firefighting vehicles and personnel to travel to 

respond. Potential losses to crops and rangeland are additional concerns. 
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Future Development 

Future development in the wildland-urban interface/intermix areas would increase vulnerability to this 
hazard. 

Climate Change 

Changes in precipitation patterns, another consequence of climate change, can result in more frequent 
and severe droughts, creating environments conducive to fire outbreaks. A warming climate extends 
the fire season, causing wildfires to occur earlier in spring and persist later into fall. Changes in wind 
patterns, influenced by atmospheric circulation shifts, facilitate the rapid spread of fires by carrying 
embers over long distances. Additionally, reduced snowpack and earlier snowmelt in some regions lead 
to drier soil conditions, heightening the risk of wildfires. Insect infestations and tree mortality, 
exacerbated by climate change, increase the abundance of dry vegetation, adding to the fuel load. 
Moreover, wildfires contribute to climate change by releasing substantial amounts of carbon dioxide 
and other greenhouse gases, creating a feedback loop that amplifies the impacts of both climate 
change and wildfires.  

If Iowa were to experience a severe drought, as has occurred frequently in the past, the slow and 
steady rise in statewide annual mean temperature, masked in summer by moist surface conditions 
during non-drought years, could lead to an abrupt switch to extreme summer heat comparable to the 
summers of 1983 or 1988. If these conditions occur, the occurrence of wildfire would be expected to 
increase. 
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HAZARDOUS MATERIAL INCIDENTS 

DESCRIPTION 

A hazardous substance is one that may cause damage to persons, property, or the environment when 
released. Hazardous material releases can contaminate air, water, and soils and have the potential to 
cause injury or death. Dispersion can take place rapidly when released materials get carried by water 
and wind. While often accidental, hazardous materials releases can occur as a result of human 
carelessness, intentional acts, or natural hazards. When caused by natural hazards, these incidents are 
known as secondary events. 

Hazardous materials are substances that are considered severely harmful to human health and the 
environment, as defined by the United States Environmental Protection Agency (EPA) Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). The EPA designates nearly 800 
substances as hazardous and identifies many more as potentially hazardous due to their characteristics 
and the circumstances of their release.13 Therefore, it is critical for communities to understand the 
hazardous materials in their jurisdiction and take all reasonable steps to educate the public, reinforce 
safe handling, and prepare and practice a robust response to incidents involving hazardous materials.  

Hazardous materials can include toxic chemicals, infectious substances, biohazardous waste and any 
materials that are explosive, corrosive, flammable or radioactive. The U.S. Department of 
Transportation divides hazardous materials into 9 categories, and these are illustrated in Figure 15.  

Figure 15. U.S. DOT Classes of Hazardous Materials  

 

 

 
13 ¦{ 9t!Σ h[9aΦ ά/9w/[! IŀȊŀǊŘƻǳǎ {ǳōǎǘŀƴŎŜǎ 5ŜŦƛƴŜŘΦέ hǾŜǊǾƛŜǿǎ ŀƴŘ CŀŎǘǎƘŜŜǘǎΣ !ǇǊƛƭ млΣ нлмфΦ 
https://www.epa.gov/epcra/cercla-hazardous-substances-defined. 

https://www.epa.gov/epcra/cercla-hazardous-substances-defined
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LOCATION 

An uncontrolled release of hazardous materials can occur virtually anywhere hazardous materials are 
present, including along transportation routes and at fixed-site facilities where hazardous materials are 
manufactured, used, or stored. So, all jurisdictions are considered to have at least some vulnerability to 
this hazard. People, pets, livestock, and vegetation in close proximity to facilities producing, storing, or 
transporting hazardous substances are at higher risk. Populations downstream, downwind, and 
downhill of a released substance are also at a higher risk of exposure to hazardous materials releases. 
Generally, hazardous materials incidents occur at a fixed site (storage, production, etc.), during 
transportation via a vehicle, or along pipelines.  

Fixed Hazardous Materials Incident - A fixed hazardous materials incident is the accidental release of 
chemical substances or mixtures during production or handling at a fixed facility. 

Transportation Hazardous Materials Incident - A transportation hazardous materials incident is the 
accidental release of chemical substances or mixtures during transport. Transportation-related 
hazardous materials incidents in Union County can occur during rail transport or highway transport. 
Accidents involving rail shipments of hazardous materials typically fall into four general categories: 
track deterioration, equipment failures, human error, and other causes. Highway accidents involving 
hazardous materials pose a great potential for public exposure. Both nearby populations and motorists 
can be impacted and become exposed by accidents and releases. Generally speaking, the volume of 
hazardous materials transported is greater in rail transport than highway transport due to the higher 
capacity in rail cars. 

Pipeline Incident - A pipeline transportation incident occurs when a break in a pipeline creates the 
potential for an explosion or leak of a dangerous substance (oil, gas, etc.) possibly requiring 
evacuation. An underground pipeline incident can be caused by environmental disruption, accidental 
damage, or sabotage. Incidents can range from a small, slow leak to a large rupture where an 
explosion is possible. Inspection and maintenance of the pipeline system along with marked gas line 
locations and an early warning and response procedure can lessen the risk to those near the pipelines. 

According to the Iowa Department of Natural Resources, as of 2022, there were 30 sites in Union 
County designated as Tier II Facilities under the Superfund Amendments and Reauthorization Act. 
Figure 16 shows the approximate locations of Tier II facilities in Union County.  



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

135 

Figure 16. Tier II Facilities in Union County  

 

Radioactive materials are largely transported via trucks and trains. The National Hazardous Materials 
Route Registry (NHMRR) is a listing, as reported by States and Tribal governments, for all designated 
and restricted roads and preferred routes for highway transportation of radioactive materials. In Iowa, 
the preferred routes for transportation of radioactive materials are Interstate 880, Interstate 29, 
Interstate 280, Interstate 80, and Interstate 35. Since none of these routes pass through Union County, 
it is highly unlikely that a hazardous materials incident involving radioactive materials will occur on 
highways within county boundaries. However, it is important to acknowledge that deviations from 
NHMRR preferred routes are permitted when security concerns warrant changes.  

When radioactive materials are transported by rail, the operator will first work with the Federal Rail 
Administration and the U.S. Department of Energy to plan out the route. Planning of the route will 
consider track classification and security concerns, and an accident prediction model will be used for 
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the highway-rail grade crossings along the route.14 The Federal Rail Administration will also inspect all 
automated warning devices at highway-rail grade crossings along the route to ensure they are 
functioning properly. Lastly, the U.S. Department of Energy requires coordination with appropriate 
state, tribe, and local authorities along the route. 

The whole of the planning area is at risk of hazardous materials spills. Even locations far from the site 
of a spill can be impacted if the hazardous materials contaminate the ground or are carried through the 
air.  

EXTENT 

Hazardous material releases can contaminate air, water and soils, possibly resulting in death or 
injuries. Dispersion can take place rapidly when transported by water and wind. While often accidental, 
releases can occur as a result of human carelessness, intentional acts or natural hazards. When 
caused by natural hazards, these incidents are known as secondary events. Such releases can affect 
nearby populations and contaminate critical or sensitive environmental areas. Hazardous materials vary 
greatly in the types of health risks they pose to humans. Individuals who are exposed to hazardous 
materials may face one or more of the following health risks: 

Thermal harm: Thermal harm results from exposure to extreme temperatures. Thermal injuries can be 
external (from contacting, or being in close proximity to, a fire or other heat source) or internal (from 
inhaling fumes or heated air). Thermal injuries can also include frostbite from contact with low-
temperature hazardous materials. 

Radiological harm: Radiological harm results from exposure to radioactive materials. Different types 
of radiation have different energy levels, and not all types are dangerous. The most harmful types of 
radiation cannot be seen, felt, or smelled. The radiation that poses a threat to humans is ionizing 
radiation, which is strong enough to strip electrons from atoms and can damage living cells and DNA. 
Receiving a high dose of ionizing radiation in a short period of time can result in Acute Radiation 
Syndrome, while lower doses can increase the likelihood of cancer and other longer-term health 
conditions. 

Asphyxiation: Asphyxiation results from exposure to materials that reduce oxygen to levels that may 
cause suffocation. Asphyxiation typically occurs in confined spaces or with extremely concentrated 
forms of simple asphyxiants. Asphyxiants displace so much oxygen from the ambient atmosphere that 
the lungs canôt supply enough oxygen to the body and the victim suffocates. Many asphyxiants (e.g., 
carbon dioxide, methane) are odorless and tasteless (unless odorants are added). 

Chemical harm: Chemical harm results from exposure to chemicals, including poisons and corrosives. 
Injuries and illness vary by material. Chemical agents are classified according to the potential severity 
of their effects. More information on the effects of exposure to different chemicals is available on the 
Department of Health and Human Services (HHS) Chemical Hazards Emergency Medical Management 
(CHEMM) website. 

 
14 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴΣ ŀƴŘ CŜŘŜǊŀƭ wŀƛƭ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΦ άwŀŘƛƻŀŎǘƛǾŜ ²ŀǎǘŜ ŀƴŘ {ǇŜƴǘ bǳŎƭŜŀǊ CǳŜƭ 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ {ŀŦŜǘȅΦέ ǊŀƛƭǊƻŀŘǎΦŘƻǘΦƎƻǾΣ aŀǊŎƘ ноΣ нлллΦ 
https://railroads.dot.gov/sites/fra.dot.gov/files/fra_net/1533/Radioactive%20Waste%20and%20Spent%20Nuclear%20Fuel
%20Transportation%20Safety.pdf. 

https://railroads.dot.gov/sites/fra.dot.gov/files/fra_net/1533/Radioactive%20Waste%20and%20Spent%20Nuclear%20Fuel%20Transportation%20Safety.pdf
https://railroads.dot.gov/sites/fra.dot.gov/files/fra_net/1533/Radioactive%20Waste%20and%20Spent%20Nuclear%20Fuel%20Transportation%20Safety.pdf
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Etiological (biological) harm: Etiological (or biological) harm results from exposure to biological 
materials, which include bacteria, viruses, and biological toxins. Symptoms of etiological harm are often 
delayed because the pathogens often require time to multiply sufficiently to cause illness in the person 
carrying the pathogen. 

Mechanical harm: Mechanical harm results from exposure to, or contact with, fragmentation or debris 
scattered because of a pressure release, explosion, or boiling liquid expanding vapor explosion. 
Sources of injuries can occur fragmentation and flying debris, blast overpressure, and secondary blast 
injuries (such as being thrown into other objects). The degree of mechanical harm is closely related to 
the size of the blast and distance between the epicenter and the victim(s).  

With a hazardous material release, there are multiple potentially exacerbating or mitigating 
circumstances that will affect its severity or impact. Mitigating conditions are precautionary measures 
taken in advance to reduce the impact of a release. Primary and secondary containment or shielding by 
sheltering-in-place protects people and property from the harmful effects of a hazardous material 
release. Exacerbating conditions, characteristics that can enhance or magnify the effects of a 
hazardous material release include: 

Á Weather conditions that affect how the hazard occurs and develops 

Á Micro-meteorological effects of buildings and terrain that alters dispersion of 
hazardous materials 

Á Non-compliance with building or fire codes and maintenance failures such as 
fire protection and containment features 

Á Type of material(s) released 

Á Distance from emergency response teams 

Á Training of emergency response teams/familiarity with hazardous material(s) 
properties 

Á Accessibility of area 

The areas within closest proximity to the releases are generally at greatest risk, yet depending on the 
agent, a release can travel great distances or remain present in the environment for centuries in the 
case of radioactive materials. 

Environmental hazard incidents within Union County can range from minor petroleum spills to large 
facility-based incidents that lead to the loss of life, property, environment and economy. Environmental 
hazard and explosion incidents can contaminate soil and surface water, and groundwater supplies can 
result in many direct impacts on surrounding ecosystems. Local flora and fauna within hazard areas are 
also at risk. The application of salt to de-ice roads may impact groundwater and contaminate potable 
drinking water sources near major highway corridors and state highway routes in Union County. The 
environmental impacts of hazardous material releases include: 

Á Hydrologic effects, such as surface and groundwater contamination 

Á Other effects on water quality such as changes in water temperature 
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Á Damage to streams, lakes ponds, estuaries, and wetland ecosystems 

Á Air quality effects, such as pollutants, smoke, and dust 

Á Loss of quality in landscape 

Á Reduced soil quality 

Á Damage to plant communities, including loss of biodiversity and damage to 
vegetation 

Á Damage or death to animals, through the degradation of habitat, pollution of 
drinking water, loss of biodiversity or disease 

PREVIOUS OCCURRENCES 

In Iowa, hazardous materials spills are reported to the Department of Natural Resources. According to 
Iowa Administrative Code Chapter 131, Notification of Hazardous Conditions, any person 
manufacturing, storing, handling, transporting, or disposing of a hazardous substance must notify the 
Department of Natural Resources and the local police department or the office of the sheriff of the 
affected county of the occurrence of a hazardous condition as soon as possible but not later than six 
hours after the onset of the hazardous condition or the discovery of the hazardous condition. The 
Department of Natural Resources maintains a database of reported spills; according to this database, 
there have been 90 hazardous materials spills reported in Union County since 2000. 

Table 31. DNR Reported Hazardous Materials Spills in Union County  

Jurisdiction 
Number of Reported 

Hazardous Materials Spills  

Afton 9 

Arispe 3 

Creston 61 

Kent 2 

Lorimor 2 

Shannon City 1 

Thayer 11 

Unincorporated Union County 1 

Source: Iowa Department of Natural Resources  

Another source consulted to report previous Hazardous Materials Incidents is the Environmental 
Protection Agencyôs Toxics Release Inventory (TRI). This inventory tracks the management of toxic 
chemicals that pose a threat to human health and the environment. U.S. facilities in certain industry 
sectors that manufacture, process, or otherwise use these chemicals in amounts above established 
levels must report how each chemical is managed through recycling, energy recovery, treatment, and 
releases to the environment. A ñreleaseò of a chemical means that it is emitted to the air or water or 
placed in some type of land disposal. 

The information submitted by facilities to the EPA is compiled annually as the Toxics Release Inventory 
(TRI) and is stored in a publicly accessible database. According to the latest available data from TRI, 
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there have been 311 uncontrolled releases of hazardous materials in Union County between 1987 and 
2022.  

TRI data reflect releases and other waste management activities of chemicals, not whether (or to what 
degree) the public has been exposed to those chemicals. Release estimates alone are not sufficient to 
determine exposure or to calculate potential adverse effects on human health and the environment. TRI 
data, in conjunction with other information, can be used as a starting point in evaluating exposures that 
may result from releases and other waste management activities which involve toxic chemicals. The 
determination of potential risk depends upon many factors, including the toxicity of the chemical, the 
fate of the chemical, and the amount and duration of human or other exposure to the chemical after it is 
released. 

PROBABILITY OF FUTURE OCCURRENCES 

Based on the annual average of 3.75 spills per year since 2000 according to the Iowa Department of 
Natural Resources and 8.89 spills per year since 1987 according to the Toxics Release Inventory, the 
probability of future occurrences of hazardous materials incidents is determined to be ñHighly Likelyò in 
any given year. 

VULNERABILITY ASSESSMENT 

Hazardous Materials incidents can have serious implications for community lifelines. These incidents 
can occur due to accidents, natural disasters, or, in rare cases, deliberate acts. The impacts of 
hazardous materials incidents on various community lifelines are shown below. 

Table 32. Potential Impacts of Hazardous Materials Incidents on Community Lifelines  

Lifelines Impact Type Description 

Safety & Security 

 

HazMat incidents pose immediate threats to public 

safety, requiring prompt evacuation and emergency 
response. Law enforcement and HazMat response 

teams play a crucial role in securing the area, managing 
the situation, and preventing further harm. 

Health & Medical 

 

Exposure to hazardous materials can lead to acute and 

chronic health issues. Medical facilities need to be 
prepared to treat victims of such exposure, which may 

require specialized treatment and decontamination 
procedures. 

Housing & Building 
Infrastructure 

 

Chemical spills or gas leaks can lead to the 

contamination of buildings, requiring evacuation and 
extensive cleanup before they are safe for reoccupation. 

In severe cases, infrastructure may be permanently 
damaged. 
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Lifelines Impact Type Description 

Economic Stability 

 

The economic impacts include the immediate costs of 

emergency response, cleanup, and potential fines, as 
well as longer-term effects on local businesses and 
industries, especially if the incident leads to a loss of 

public trust or environmental damage. 

Environmental & Ecological 
Systems 

 

Spills and leaks can have devastating effects on the 

environment, contaminating soil, water, and air, and 
harming wildlife. Cleanup and remediation efforts can be 

extensive and costly. 

People: People, pets, livestock, and vegetation in close proximity to facilities producing, storing, or 
transporting hazardous substances are at higher risk. Populations downstream, downwind, and 
downhill of a released substance are particularly vulnerable. Depending on the characteristics of the 
substance released, more people, in a larger area may be in danger from explosion, absorption, 
injection, ingestion, or inhalation. The elderly, children, and the physically and mentally handicapped 
are most vulnerable because of the lack of mobility to escape the hazard. Additionally, people whose 
primary language is not English may not understand warnings and evacuation orders given in English.  

Structures: Hazardous materials incidents can lead to the contamination of buildings, requiring 
evacuation and extensive cleanup before they are safe for reoccupation. Depending on the agent 
spilled/leaked, fires and explosions may occur. Explosions can destroy entire buildings, and chemical 
fires can cause extensive structural damage.  

Systems: Fires and explosions may occur as a result of hazardous materials incidents, and any nearby 
infrastructure ï utility lines, roads, communications towers, etc. ï may be damaged. Additionally, 
contamination is a concern for water systems. If groundwater is contaminated, wells may pull polluted 
water into the larger water system. Spills which occur near railways and highways can force authorities 
to close these routes, and significant events may destroy the routes.  

Natural, Historic, and Cultural Resources: Hazardous materials incidents can quickly contaminate 
the natural environment. Hazardous materials can pollute soil, surface water, groundwater, and even 
the atmosphere. The impact of hazardous materials contaminating the natural environment can last 
decades, and remedial action is often required to restore the affected area. Flora and fauna which rely 
on the natural environment can also suffer the consequences of hazardous materials spills, and 
disruptions to the local ecosystem can have cascading effects. Contaminated water may be unusable 
for irrigation, which could have dire consequences for local agriculture. 

Community Activities: Community activities may be disrupted if hazardous materials incidents result 
in evacuations. Additionally, buildings may be contaminated or destroyed, and this will require 
cancellation, postponement, or relocation of community activities. 
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Existing Development 

The impact of this type of disaster will likely be localized to the immediate area surrounding the 
incident. The initial concern will be for people, then the environment. If contamination occurs, the spiller 
is responsible for the cleanup actions and will work closely with responders in the local jurisdiction, the 
Iowa Department of Natural Resources, and the Environmental Protection Agency to ensure that 
cleanup is done safely and in accordance with federal and state laws. 

As mentioned, it is difficult to determine the potential losses to existing development because of the 
variable nature of a hazardous materials spill. For example, a spill of a toxic airborne chemical in a 
populated area could have greater potential for loss of life. By contrast a spill of a very small amount of 
a chemical in a remote rural area would be much less costly and possibly limited to remediation of soil. 

Future Development 

Continued population growth within many communities in Union County is likely to increase the overall 
exposure to this hazard. When feasible, future development should be kept upwind/upstream of fixed 
facilities which handle large volumes of hazardous materials. Additionally, new industry is encouraged 
to be mindful of their surroundings and avoid placing hazardous materials unnecessarily close to 
existing development and natural assets such as lakes and rivers. Industry leaders are also 
encouraged to work with local law enforcement and emergency services to ensure that authorities have 
a proper understanding of the volume and characteristics of hazardous materials present.   

Climate Change 

Climate change is unlikely to have a noticeable impact on the frequency and severity of hazardous 
materials incidents in Union County. Transportation, manufacturing, and storage of hazardous materials 
is anticipated to continue independent of changing weather conditions.  

  



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

142 

INFRASTRUCTURE FAILURE 

DESCRIPTION 

Critical infrastructure involves several different types of facilities and systems including electric power, 
transportation routes, natural gas and oil pipelines, water and sewer systems, storage networks and 
internet/telecommunications systems. Failure of utilities or other components of the infrastructure in the 
planning area can seriously impact public health, functioning of communities and the economy. 
Disruption of any of these services could result from the majority of the natural, technological, and 
manmade hazards described in this plan. In addition to a secondary or cascading impact from another 
primary hazard, utilities and infrastructure can fail as a result of faulty equipment, lack of maintenance, 
degradation over time, or accidental damage such as damage to buried lines or pipes during 
excavation. 

Communications Failure 

Communications failure is the widespread breakdown or disruption of normal communication 
capabilities. This could include major telephone outages, internet interruption, loss of cellular telephone 
service, loss of local government radio facilities, long-term interruption of electronic broadcast services, 
or emergency 911. Law enforcement, fire, emergency medical services, public works, and emergency 
warning systems are just a few of the vital services which rely on communications systems to 
effectively protect citizens. In addition, business and industry rely heavily on various modes of 
communication. Mechanical failure, traffic accidents, power failure, line severance, and weather can all 
affect communications systems and disrupt service. Disruptions and failures can range from localized 
and temporary to widespread and long-term. 

The types of hazards and impacts to internet and telecommunications infrastructure are very similar to 
electric power supply. Land line phone lines often utilize the same poles as electric lines. So, when 
weather events such as windstorm or winter weather cause lines to break, both electricity and 
telephone services experience outages. With the increasing utilization of cellular phones, hazard events 
such as tornadoes that can damage cellular repeaters can cause outages. In addition, during any 
hazard event, internet and telecommunications systems can become overwhelmed due to the surge in 
call/usage volume. 

Energy Failure 

Energy failure includes interruption of service to electric, petroleum, or natural gas. Disruption of electric 
power supply can be a cascading impact of several other hazards. Electric power is the type of energy 
failure that is most often a secondary impact of other hazard events. The most common hazards 
analyzed in this plan that disrupt power supply are flood, tornado/windstorm, and winter weather as 
these hazards can cause major damage to power infrastructure. To a lesser extent, extreme 
temperatures, dam failure, lightning, and terrorism can also disrupt power. Extreme heat can disrupt 
power supply when air conditioning use spikes during heat waves which can cause brownouts. Dam 
failure is similar to flooding in that infrastructure can be damaged or made inaccessible by water. 
Lightning strikes can damage substations and transformers but is usually isolated to small areas of 
outage. Many forms of terrorism could impact power supply either by direct damage to infrastructure or 
through cyber-terrorism targeting power supply networks. 

Transportation Infrastructure Failure 
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Failure of transportation infrastructure is a growing concern across the U.S. In 2022, concerns about 
deteriorating transportation infrastructure and increasing fatalities led the U.S. Secretary of 
Transportation to state that the U.S. faces a ñcrisis on our roadways.ò While some level of road 
maintenance is to be expected ï repairing potholes is a seasonal activity ï there is unease about the 
state of large structures like bridges, as well as the broader transportation network. Each year, the 
American Society of Civil Engineers (ASCE) produces infrastructure report cards for U.S. states. The 
2023 report card gave Iowa a D+ grade for overall bridge infrastructure. According to the report, one in 
every five bridges in Iowa is rated poor, giving the state the worst ranking in the nation by number of 
poor bridges, and seventh worst by poor bridge deck area. Reducing the number of poor bridges is an 
Iowa DOT priority, and over the last four years the department achieved a 26% reduction in state-
owned poor bridges. However, all but 30 of Iowaôs 4,599 poor bridges are owned by cities and counties. 
Bridges which are no longer in adequate condition are understandably more vulnerable to various 
hazards including but not limited to, tornadoes, windstorms, and flooding.  

Other Utility Failure 

Interruption of other utilities such as water and sewer systems can have a devastating, costly impact. 
The primary hazards that can impact water supply systems are drought, flood, hazardous materials, 
and terrorism. Winter storms can also impact water supply if low temperatures cause failure/breakage 
of water infrastructure. Flooding can cause significant damage to water and wastewater systems ï 
debris carried by floodwater can physically damage key components of water and wastewater systems, 
water and debris can temporarily restrict workersô access, and pollutants can render water unsafe for 
human consumption. The lack of safe drinking water can lead to dire living conditions in a matter of 
days, and delivery of bottled water may be required to avoid a humanitarian catastrophe.  

LOCATION 

The entire planning area is at risk to all types of infrastructure failure included in the hazard description 
section, either from primary failure due to malfunction, degradation, or accidental or intentional damage 
or as a result of a secondary impact related to another hazard event. On an individual level, some 
residents may be slightly more resilient to infrastructure failure if they utilize assets such as back-up 
generators and independent water wells.   

EXTENT 

Utility interruptions most commonly affect lighting, heating, air conditioning, communications, 
ventilation/circulation, household appliances, and office equipment. The impacts of utility outages can 
be exacerbated by the presence of other hazards; unpowered sump pumps will be unable to mitigate 
basement flooding, and unpowered homes can quickly become too hot or too cold if the Lehigh Valley 
is experiencing extreme temperatures. Extreme temperatures ï both hot and cold ï can impact the 
health and safety of vulnerable populations like children, the elderly, disabled individuals, people who 
lack access to transportation, and others. Severe interruptions can potentially impact fire, medical, and 
security systems, although these systems often utilize a back-up power source to help maintain 
services. The impacts of interruptions can also be dire for people who are dependent on electronic 
medical equipment. Utility interruptions can significantly hamper first responders in their efforts to 
provide aid during or following a disaster, especially with the loss of telecommunications and wireless 
capabilities. Additionally, internet outages could significantly disrupt the economy, especially as recent 
industry changes have led to significant increases in employees working from home. 
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PREVIOUS OCCURRENCES 

As previously indicated, Infrastructure Failure often occurs as a secondary impact to other hazard 
events. For specific descriptions, please see the Previous Occurrences section of the other hazards 
included in this plan. 

PROBABILITY OF FUTURE OCCURRENCES 

Although infrastructure failure does occur on a routine basis, events that are life threatening, damaging, 
or otherwise adversely impact the economy in the planning area are uncommon. There appears to be 
no recent documented instances of utility outages in Union County which were not caused by other 
hazards like tornadoes, floods, and lightning. Therefore, the probability of this hazard occurring 
independent of another hazard is considered ñunlikely.ò 

VULNERABILITY ASSESSMENT 

While every community in the planning area is at risk to some type of utility/infrastructure failure, the 
vulnerability is somewhat elevated in the more urbanized areas of the county due to the higher 
population density, development, and economic activities is those areas. Agricultural areas of the 
planning area are also vulnerable to prolonged outage events as modern agricultural practices are 
reliant on energy; such as electric milking machines, and irrigation pivots. The impacts of infrastructure 
and utility failures on various community lifelines are described in the table below. 

Table 33. Potential Impacts of Infrastructure Failure on Community Lifelines  

Lifelines Impact Type Description 

Safety & Security 

 

Utility disruptions can compromise safety systems, street 
lighting, and security alarms, increasing risks for 

accidents and crime. Emergency services must adapt to 
these challenges, ensuring public safety in the absence 

of regular utilities. 

Health & Medical 

 

Hospitals and healthcare facilities rely heavily on utilities. 
Power outages can affect medical equipment, 

refrigeration of medicines, and comfort of patients. 
Backup systems are crucial for maintaining healthcare 

operations during interruptions. 

Housing & Building 
Infrastructure 

 

Residential and commercial buildings depend on utilities 
for lighting, heating, cooling, and running essential 

appliances. Extended interruptions can make buildings 
uninhabitable, leading to displacement. 

Utilities 

 

The interruption itself directly impacts this lifeline. 
Restoring these services swiftly is critical for the 

functioning of all other community aspects. 
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Lifelines Impact Type Description 

Transportation Services 

 Traffic control systems, public transit, and fuel stations 

rely on utilities. Disruptions can lead to traffic 
congestions, accidents, and hinder the mobility of 

residents and emergency responders. 

Economic Stability 

 

Utility interruptions can halt business operations, affect 
commerce, and lead to significant economic losses. 

Industries that depend on consistent power and water 
supply are particularly vulnerable. 

People: Infrastructure and utility failures are usually short-lived and not a major threat for most 
individuals. However, short utility failures can be problematic for individuals who rely upon these 
services, such as those with medical conditions, and prolonged utility failures can have severe 
consequences. In particular, power outages which prevent the use of air conditioning in the summer or 
heating in the winter can leave individuals exposed to dangerous temperatures. Extreme temperatures 
are especially concerning for the elderly and young children. Individuals with disabilities or without 
access to a vehicle are also at an elevated risk due to the added challenges they face when seeking 
relief from the heat/cold.  

Structures: Infrastructure failures generally do not have a significant impact on structures. However, it 
is conceivable that the secondary impacts of utility failure ï such as fires resulting from a ruptured gas 
pipeline ï do pose a risk to structures in the planning area.  

Systems: Infrastructure failures will likely disrupt systems which communities rely upon. The duration 
of impacts on community systems will likely be measured in hours and days, although weeks-long 
disruptions may occur in extreme cases. In some instances, failures of one system can impact others; 
for example, the loss of electricity may also lead to the loss of internet connectivity. The greatest 
concern is a cascading event which renders multiple systems unreliable or unusable. 

Natural, Historic, and Cultural Resources: Infrastructure and utility failures generally have a limited 
impact on natural, historic, and cultural resources in the planning area. The secondary impacts of utility 
failure, such as fires resulting from ruptured gas pipelines and contamination from wastewater, may 
pose a greater risk to these resources if they are in the immediate vicinity.  

Community Activities: Community activities may need to be rescheduled, postponed, or cancelled if 
the locations where these activities take place are impacted by utility failure. Utility failures like power 
and internet outages will be an inconvenience so long as they persist, while utility failures involving 
water/wastewater and natural gas may have consequences that extend beyond the outage period.  

Existing Development 

Since utility/infrastructure failure is generally a secondary or cascading impact of other hazards, it is not 
possible to quantify estimated potential losses specific to this hazard due to the variables associated 
with affected population, duration of outages, etc. 
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Although the variables make it difficult to estimate specific future losses, FEMA has developed standard 
loss of use estimates in conjunction with their Benefit-Cost Analysis methodologies to estimate the cost 
of lost utilities on a per-person, per-use basis, shown in the table below. 

Table 34. FEMA Standard Values for Loss of Service for Utilities and Roads/Bridges  

Service Disruption Estimated Economic Impact 

Loss of Electric Power $126 per person per day  

Loss of Potable Water Service $93 per person per day 

Loss of Wastewater Service $41 per person per day 

Loss of Road/Bridge Service $38.15 per vehicle per hour of delay time 

$0.67 per vehicle per mile of vehicle detour 

Future Development 

Increases in development and population growth increase the demand for utilities and use of 
infrastructure as well as the level of impacts when the utilities or infrastructure fail. To better 
accommodate increased utility demand, improvements to utility infrastructure are likely to become more 
urgent as population increases.  

Climate Change 

Climate change has the potential to impact the probability of infrastructure failure in several ways. First, 
changing weather patterns may increase both the frequency and severity of hazards like extreme heat, 
winter storms, tornadoes, and other natural hazards which can directly damage infrastructure. See the 
other hazard sections for additional information on this. Climate change may also jeopardize the 
availability of water, electricity, and natural gas due to increased demand. Climate change may also 
make it more difficult to produce electricity through renewable resources like solar and wind power by 
increasing the frequency of cloudy days and making wind patterns less predictable. 
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RIVER FLOODING  

DESCRIPTION 

A flood is partial or complete inundation of normally dry land areas. Heavy precipitation can cause 
flooding either in the region of precipitation or in areas downstream. Heavy accumulations of ice or 
snow can also cause flooding during the melting stage. These events are complicated by the 
freeze/thaw cycles characterized by moisture thawing during the day and freezing at night. There are 
two main types of flooding in the planning area: riverine flooding and flash flooding which includes ice 
jam flooding. Flash flooding is discussed in a separate hazard profile, as is flooding which occurs as a 
result of dam failure or levee failure.  

LOCATION 

The areas adjacent to rivers and stream banks that carry excess floodwater during rapid runoff are 
called floodplains. A floodplain is defined as the lowland and relatively flat area adjoining a river or 
stream. The terms ñbase floodò and ñ100-year floodò refer to the area in the floodplain that is subject to 
a one percent or greater chance of flooding in any given year. Floodplains are part of a larger entity 
called a basin, which is defined as all the land drained by a river and its branches. For the purposes of 
this plan, communities which have 100-year (1%) and/or 500-year (0.2%) floodplains inside their 
jurisdiction are considered directly vulnerable to river flooding. These communities are: 

¶ Unincorporated Union County 

¶ Creston 

¶ Cromwell 

¶ Shannon City 

Maps of the 100-year (1%) and 500-year (0.2%) floodplains in and around Union County communities, 
including the three considered directly vulnerable to river flooding, are provided in the following figures.  
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Figure 17. 100-Year and 500 -Year Floodplains in Union County  

 



Section 4 ð Risk Assessment   

2024 Union County Hazard Mitigation Plan 
May 2024 

149 

Figure 18. 100-Year and 500 -Year Floodplains in and Around Afton  
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Figure 19. 100-Year and 500 -Year Floodplains in and Around Arispe  
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Figure 20. 100-Year and 500 -Year Floodplains in and Around Creston  

 

 

  




































































































































































