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Andrew County Hazard Mitigation Plan 
 

The basis for authority to create a natural hazard mitigation plan lies in Section 322 of the 

Robert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford Act), 42 U.S.C. 

5165.  This legislation was enacted under Section 104 of the Disaster Mitigation Act of 2000 

(DMA 2000), P.L. 106-390.  Section 104 is the legal basis for the Federal Emergency 

Management Agency’s (FEMA) Interim Final Rule for 44 CFR Parts 201 and 206, published in 

the Federal Register on February 26, 2002. 

This plan is an update of the original plan, which was approved by FEMA and adopted 

by Andrew County jurisdictions in 2011.  Andrew County’s first Hazard Mitigation Plan (HMP) 

was approved by FEMA in 2005. 

Stafford Act Impact 

The Stafford Act allows jurisdictions like Andrew County that have an approved hazard 

mitigation plan to be eligible for federal hazard mitigation funds.  The Stafford Act was amended 

in 2007 to include school and special districts.  To be eligible, each jurisdiction must participate 

in the multi-jurisdictional planning process and adopt the revised plan. 

Assurance Statements of Compliance 

This multi-jurisdictional mitigation plan complies with the planning guidance for the 

Missouri State Emergency Management Agency (SEMA) and FEMA’s; FEMA regulations, 

rules, guidelines, and checklists; Code of Federal Regulations; and existing federal and state 

laws; and other reasonable criterion as Congress, state legislators and SEMA/FEMA may 

establish in consultation with local governments while the plan is being developed. 

This plan also meets the minimum planning requirements for all FEMA mitigation 

programs, such as Hazard Mitigation Grant Program (HMGP), Flood Mitigation Assistance 

(FMA) and Pre-Disaster Mitigation (PDM) and where appropriate, other FEMA mitigation 

related programs such as the National Earthquake Hazards Reduction Program (NEHRP), the 

National Flood Insurance Program (NFIP) and the Community Rating System (CRS). 

Planning Process 

The citizens of Andrew County and their elected representatives provided the basis of this 

plan through their involvement, which was coordinated by the Mo-Kan Regional Council (Mo-

Kan). 
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SEMA contracted the Missouri Association of Councils of Government (MACOG) to 

develop and revise the hazard mitigation plans in conjunction with local governments.  The 19 

regional planning commissions of MACOG provide an effective method for local governments 

to work together to share technical staff and address common problems in need of an area-wide 

approach.  They also can effectively deliver programs that might be beyond the resources of an 

individual county or municipal government.  The intent of the regional planning commissions in 

Missouri is to be of service to their member counties and municipalities and to bring an 

organized approach to addressing a broad cross-section of area-wide issues.  They also are 

available to assist their member entities in coordinating the needs of the area with state and 

federal agencies or with private companies or other public bodies. 

Most of the rural regional planning commissions in Missouri were formed under Chapter 

251 of the Revised Statutes of the State of Missouri.  All regional councils in Missouri operate as 

“quasi-governmental” entities.  In Missouri, regional planning commissions are advisory in 

nature, and county and municipal governments hold membership on a voluntary basis.  

Through SEMA’s scope of work, Andrew County contracted Mo-Kan Regional Council to 

prepare its Hazard Mitigation Plan.  Mo-Kan provides services to county and municipal 

governments in four counties in Missouri and two counties in Kansas. 

In accordance with Missouri’s Sunshine Law (RSMo 610.010, 610.020, 610.023, and 

610.024), the plan will be presented for public review and comment.  The public has been 

encouraged to participate in the process. 

All jurisdictions within Andrew County were informed of the planning process and 

encouraged to participate.  This was achieved through individual contact with officials from each 

jurisdiction, including but not limited to the county, communities and school districts.  
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Hazard Mitigation Planning Committee 
Jurisdiction Name 

Andrew County Bob Caldwell, Presiding Commissioner 

Ray Furst, Commissioner 

Darryl Howard, Commissioner  

Roger Latham, Emergency Management Director 

George Birdsong, Emergency Management Director In-

Training 

Sarah Miller, County Clerk 

Bryan Atkins, Sheriff 

Andrew Hoffman, Administrator 

Lesley Schulte, Public Health Emergency Response  

City of Amazonia Rick Russell, Mayor 

Avenue City School District Becky Grimes, Superintendent 

Village of Bolckow Cliff Watts, City Clerk 

Village of Cosby & Cosby-Helena Fire 

Department 

Jon Neely, Mayor 

Teresa Neely, City Clerk  

Dennis Ford, Fire Fighter 

Village Country Club Gary Chambers, City Clerk 

City of Fillmore Ron Lance, Fillmore Fire Department 

Marilyn Lance, Fillmore Fire Department 

North Andrew School District Jim Schultz, Superintendent 

Village of Rea Kathy Roach, City Clerk 

City of Rosendale & Fire Department Robert Rowe, Rosedale Fire Department 

Daniel Brewer, Rosendale Fire Department 

Garry Pittman, Rosendale Fire Department 

Savannah School District Dr. David Brax, Superintendent 

City of Savannah Bruce Lundy, City Administrator /Police Lieutenant  

Northwest Health Services Rodney Hummer, Clinic Manager 

University of Missouri Extension Office Jim Humphrey, Associate Extension Professional & Live 

Stock Specialist  
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Participation 

Each jurisdiction in Andrew County was invited and encouraged to participate in the 

development of this plan.  DMA 2000 requires that jurisdictions represented by a multi-

jurisdictional plan participate in the planning process and formally adopt the plan. Each 

participating jurisdiction was required to meet plan participation requirements as defined by the 

planning committee at the beginning of the process. 

At its initial meeting, the planning committee decided that to participate in the plan, each 

jurisdiction must try to be present at two of the planning meetings, or be in contact with Mo-Kan 

staff and submit worksheets.  All jurisdictions met participation requirements.  Two of the 

planning meeting dates conflicted with school board meetings, making it difficult for 

superintendents to attend, but they stayed in close contact with Mo-Kan staff throughout the 

process.  Representatives from Amazonia and County Club Village did not attend the planning 

meetings, but Mo-Kan staff met with their City Councils and held work sessions.  Two other 

communities, Rea and Bolckow, did not attend planning meetings as well but both jurisdictions 

completed the Community Data Questionnaire and were in contact with Mo-Kan staff.   

Elected officials, concerned citizens, law enforcement and public safety personnel, city and 

county staff members, Mo-Kan staff and volunteers have participated in this hazard mitigation 

planning process. They have planned meetings, completed worksheets, supplied research and 

data, and communicated with Mo-Kan staff.  Documentation in the form of sign-in sheets for 

attendance as well as time sheets for group meetings is included in Appendix C. 

Planning Meetings 

This plan is an update of the 2011 plan.  The first Andrew County Hazard Mitigation Plan 

was adopted in 2005. Throughout the planning process, the plan was reviewed and has been 

revised.  

The initial planning meeting for updating the plan was held August 25, 2015, at the 

Andrew County Sheriff’s Office and Jail. At this meeting, the hazard mitigation process was 

outlined to members of the planning committee.  The committee reviewed the 2011 Hazard 

Mitigation Plan. Members of the planning committee began working on detailed profiles of their 

respective jurisdictions.  When the plan was updated in 2011, at that time the planning 
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committee recognized the importance of public input and confirmed that public outreach would 

be an important aspect of the updated plan.  The emergency management director gave an 

example of a successful action; during the last plan’s update the county purchased weather radios 

to sell to the public for $10.00.  This action made the weather radios affordable for households 

(primarily low and moderate income) and churches to purchase and the radios were an effective 

and low cost method of notifying the public of an imminent threat.   

The second planning meeting was held September 8, 2015, at the Andrew County Sheriff’s 

Office and Jail.  At this meeting the committee received hazard analysis worksheets and asked to 

complete a cascading disaster analysis.  Planning committee members also reviewed mitigation 

goals and actions of the 2011 plan.  The committee agreed to change Goal Two’s first objective 

from “decrease the occurrence of disasters” to “decrease the impact of disasters”.  They felt the 

previous verbiage could be misunderstood to claim that the plan could reduce the number of 

disasters, such as tornados and severe storms, and that the word “impact” better described the 

mitigation focus of the objective.   

There was discussion about the current FEMA funded grant project at the local Boy Scout 

Camp, Camp Geiger, where a series of storm shelters are under construction.  Wide-spread 

acknowledgement for the need for storm shelters at the sprawling camp ground occurred during a 

2011 HMP planning meeting, which materialized into the current project. There was also 

discussion regarding two of Andrew County’s school districts submitting NOIs (Notice of Intent) 

for building hardened school gyms and how the grant process works.  The emergency 

management director explained to new members of the planning committee how participation in 

the plan helps communities learn about funding options for mitigation projects.  

The third planning meeting was held on October 13, 2015, at the Andrew County Sheriff’s 

Office and Jail.  The committee discussed which goals had been achieved, which should be 

continued and which were no longer applicable. Some of the topics discussed were the fire 

department’s noon tests throughout the county, the community of Rosendale’s need for a new 

outdoor storm warning siren and the role of storm spotters.  In addition, new action plans were 

discussed.  The dates for submitting evaluations of the previous actions and forms for new 

actions were set.  Jurisdictions were informed of the adoption process for the plan and it was 
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agreed upon that the plan would first be adopted by the Andrew County Commission before 

other jurisdictions could adopt the plan. 

Throughout the process, Mo-Kan staff was in contact with representatives from each of the 

jurisdictions to obtain information for each portion of the plan.  Jurisdictions that were not able 

to attend planning or public meetings were in contact with Mo-Kan staff to provide information 

and participated in the formulation of the plan. 

 On October 8, 2015, a work session was held with Andrew County Commissioners and 

Emergency Management staff to evaluate actions from the former plan and to discuss actions for 

the updated plan.   

 On December 3, 2015, a work session was held with the City Clerk of County Club 

Village at Country Club Village City Hall.  The community data questionnaire and evaluations 

of the previous plan was collected and other relevant information was discussed.  The following 

week, Mo-Kan staff spoke before the Country Club Village City Council at their city hall to 

discuss the plan, ask for input and explain the adoption process. 

 On December 7, 2015, a work session was held with Amazonia’s City Council at the 

Lion’s Club.  Community needs were discussed at this meeting.  The main focus was the need 

for a new outdoor storm warning siren.  The plan was discussed, input was requested and the 

adoption process was explained.  On December 10, 2015, the Amazonia mayor met with Mo-

Kan staff to evaluate former actions and discuss updates.   

Public Involvement and Outreach 

Input from the public and stakeholders were received at public meetings as well as other 

informational gatherings. Documentation in the form of sign-in sheets and time sheets for 

attendance for the above mentioned events are included in Appendix C.  

Andrew County Commissioners, Mo-Kan staff and the emergency management director 

attended a series of Back-to-School Nights as part of the public outreach effort. At these 

meetings the public was invited to participate in the hazard mitigation plan process and provided 

information on how to create a home emergency plan.  These events occurred on: 

August 17, 2015, at John Glenn Elementary School, County Club Village  

August 17, 2015, at Avenue City Elementary School, Helena  

August 17, 2015, Helena Elementary School, Cosby 
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August 17, 2015, Minnie Cline Elementary School, Savannah 

August 18, 2015, Savannah High School, Savannah  

August 19, 2015, North Andrew, Rosendale 

The August 17, 2015, meeting at the Avenue City School had an additional component that 

the other Back-to-School nights did not.  The county’s presiding commissioner held a 

community meeting with parents and teachers regarding the hazard mitigation plan.  The school 

had recently constructed a hardened gym for a tornado shelter, which was toured by parents 

during the meeting.  

Another public meeting was held on September 15, 2015, at the Andrew County Sheriff’s 

Office and Jail. The meeting was open to the public and was attended by staff of the Andrew 

County Sheriff Department.  The Savannah Reporter, the local weekly newspaper advertised the 

meeting. The discussion focused on the plan in general and the role of the sheriff’s office in its 

implementation. 

 On October 22, 2015, a public meeting was held at the Andrew County’s Senior Center. 

The meeting was open to the public and the Savannah Reporter, the local weekly newspaper, 

advertised the meeting (Appendix C).  Discussion focused on the hazard mitigation plan, the 

special concerns of seniors and creating a home emergency plan.  Other discussion topics 

included what the contingency plan is in case the water reservoir is not available and where 

people living in a mobile home park should go when the public tornado shelters (fire station, 

courthouse, etc.) are closed at night.  

The Local Emergency Planning Committee was also involved in the planning process. At 

their January 28, 2016, the committee evaluated the actions they were responsible for 

completing.  Although no new actions were created, several current actions were modified to 

increase their effectiveness.   

Through the use of public notices and newspaper advertisements members of the public 

were made familiar with hazard mitigation planning and the involvement of Andrew County and 

jurisdictions.  During the planning process there was discussion about how jurisdictions and 

individuals could participate, what the benefits to mitigation are and how to make use of the 

grant funding opportunities.   
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Adoption by Local Governing Bodies 

To demonstrate commitment towards fulfilling hazard mitigation goals, local 

jurisdictions must formally adopt this hazard mitigation plan.  The plan must be adopted for the 

jurisdiction to be eligible to apply for and/or receive project grants under the Hazard Mitigation 

Grant Program, Pre-Disaster Mitigation, Flood Mitigation Assistance and Severe Repetitive Loss 

programs. 

All of the original plan participants are involved in the updated plan.  The “X” indicates 

the jurisdiction has completed the corresponding activity. 

 

                Hazard Mitigation Participation by Jurisdiction  

Jurisdiction Meetings Worksheets 

In contact 

with Mo-

Kan staff 

Work 

sessions 

Formal 

Adoption 
Status 

Andrew County X X X X X Continuing 
Amazonia  X X X X Continuing 

Avenue City R-9 School 

District  X X  X Continuing 

Bolckow  X X  X Continuing 
Cosby  X X X  X Continuing 

Country Club Village  X X X X Continuing 
Fillmore X X X  X Continuing 

North Andrew R-VI School 

District X X X  X Continuing 

Rea  X X  X Continuing 
Rosendale X X X  X Continuing 

Rosendale Fire District X X X X X Continuing 
Savannah X X X  X Continuing 

Savannah R-III School 

District X X X  X Continuing 

Northwest Health Services X N/A X  X N/A 

 

Copies of adoption resolutions are included in Appendix A.  
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Scope of the Disaster Mitigation Plan 

Due to the limited scope of the Stafford Act, federal statute limitations constraining the 

scope of the plans, parallel efforts being made in the homeland defense arena and funding 

limitations, SEMA has limited hazard mitigation plans to natural disasters.   

Man-made disasters such as weapons of mass destruction, terrorism, industrial accidents 

and technological hazards are not addressed in this plan, except in the scope of cascading natural 

disasters that trigger man-made incidents.  The potential for a natural disaster to broaden into a 

technological hazard is recognized. The planning committee chose not to include man-made 

disasters in the plan’s update but will revisit the option during the next update. 

Executive Summary 

Andrew County is located in Northwest Missouri. The county has abundant natural 

resources and thriving communities. The county is susceptible to a number of natural disasters, 

several of which can occur with little-to-no warning. 

Mitigation is the effort to reduce the loss of life and property by lessening the impact of 

these disasters.  This plan outlines the disasters that present threats to the county and steps to 

mitigate the potential impact. 

Section 1 of this plan provides general background data for Andrew County.  This 

includes demographic and population statistics, identification of critical facilities and description 

of natural resources.  Each community and school district is profiled.  Understanding “where you 

are” is a fundamental component of the planning process. 

Section 2 identifies and explores the types and likelihood of a hazard occurring in 

Andrew County.  It provides a general overview of each of the identified natural hazards: dam 

failure, drought, earthquake, flood, heat wave, land subsidence, severe winter weather, 

thunderstorm, tornado and wildfire.  The analysis includes historical occurrences, the likelihood 

and severity of future events. 

Section 3 provides a capability and vulnerability assessment of Andrew County should 

one of the identified disasters occur.  It outlines the county’s disaster response capabilities and 

seeks to identify those areas in which the county may improve in disaster mitigation.  A brief 

assessment of each municipality’s readiness regarding hazard mitigation is also included.  The 
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section assesses the vulnerability of the jurisdictions for particular hazards and provides a 

measurement of potential losses. 

Section 4 provides mitigation goals, objectives, and mitigation plans in response to each 

identified natural disaster.  Each disaster has specific problems identified with its respective 

occurrence, overall goals to reduce a disaster’s effect, specific objectives towards achieving 

those goals and implementation plans for the county to pursue.  Action items are identified for 

each jurisdiction. 

The overall goals of this and any mitigation plan are to 1) protect the lives, property and 

livelihood of all citizens; 2) ensure uninterrupted government and emergency function during a 

natural hazard event; and 3) manage growth through sustainable principles and practices to limit 

development in hazard-prone areas.  These goals, and the other information contained within this 

plan, will be reviewed every five years under the coordination of Andrew County. 

The Andrew County Mitigation Plan is a multijurisdictional plan that represents local 

governments, school districts and entities within the county. 

Transferability of the Data 

Background and statistical data for this plan was collected from a variety of sources, 

including U.S. Census Bureau, U.S. Geological Society, U.S. Army Corps of Engineers, 

Missouri Department of Natural Resources, Missouri Department of Conservation, Farm Service 

Agency, Center for Agricultural, Resources and Environmental Systems at the University of 

Missouri-Columbia and National Climatic Data Center.  The Missouri State Hazard Mitigation 

Plan was updated in 2011 and provided information regarding many hazards affecting Andrew 

County.  

The research gathered during the production of this plan, the maps generated in its support 

and the general increase of awareness among citizens are all assets that are transferable to other 

sectors of community preparedness.   

This document, its maps, as well as all other documents and files generated to support this 

plan, are available in an easily transferable electronic format.  However, release of some of this 

data may be restricted by federal, state or local law. 

The appropriate Federal Freedom of Information Act and Missouri Sunshine Law 

procedures will be followed for all data requests.  This data may also appear in future disaster 
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mitigation, response or recovery plans or in plans for parallel efforts in combating terrorism or 

technological hazards.  Anyone wanting a copy of this report or any data generated in its 

production should write to either of the following addresses: 

Bob Caldwell, Presiding Commission 
Andrew County Courthouse 
PO Box 206 
Savannah, MO 64485 
bobcldwll2@gmail.com 

 
Tom Bliss, Executive Director 
Mo-Kan Regional Council 
224 N. 7th Street 
St. Joseph, Mo 64501 
(816) 233-3144 
tom@mo-kan.org 
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Section 1: Community Profile 

 
Rich with fertile soils, vegetation and wildlife, Andrew County’s natural resources made it 

attractive for Native Americans and pioneer settlers.  Farmers cultivated the land to produce           

abundant crops and livestock. Today, Andrew County continues to thrive as a rural county, with 

small towns and growing residential areas that provide housing for many residents who work in 

nearby communities. 

This section profiles Andrew County and its  

jurisdictions.  The planning committee reviewed this 

section from the original plan which was adopted in 2005 

and updated throughout. 

Geography 

Andrew County is located in northwest Missouri, 

approximately 45 miles north of Kansas City and 120 

miles south of Omaha, Neb.  See Figure 1.1.  Savannah, 

the county seat, is located at 39°56'28" North, 94°49'51" 

West.  The county has a total area of 436 square miles,  

which includes 433 square miles of land surface and 3.7  

square miles of water.  The Missouri River forms the west- 

ern border of the county between Kansas and Missouri.  Andrew County is served by Interstate 

29; U.S. Highways 71 and 59 are also main routes.  Rail, truck, barge and air transportation is 

readily available.  

Climate 

The climate of northwest Missouri is continental in nature with cold winters, hot summers 

and is subject to extreme changes in temperature, humidity, cloudiness and wind speeds.  The 

average growing season is 170 days.  The mean annual temperature is 52.2 degrees Fahrenheit, 

with an average January temperature of 26.2 degrees and an average July temperature of 78.2. 

The average annual precipitation is 31.22 inches.  Of this total, 75 percent usually falls in April 

through September, the growing season for most crops.   

Figure 1.1 

Source:http://publicrecords.onlinesearch
es.com/maps/map-of-Andrew-County-
Missouri.php 
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Tornadoes and severe thunderstorms strike in the region.  These storms are usually local in 

extent and of short duration.  Hail occurs during the warmer parts of the year.  The average 

seasonal snowfall is 20.5 inches. The greatest recorded snow depth was 51.1 inches and occurred 

during the winter of 1925-1926.  In an average year, there are 23 days with at least one inch of 

snow cover on the ground, but it is unusual for the snow cover to last more than seven 

consecutive days.  Prevailing winds are from the south, and average wind speed is highest in 

April, at 13 miles per hour. 

Physiography 

The bedrock of Andrew County is classified as being Quaternary and Pennsylvanian 

bedrock. Alluvium soil formed in the Missouri River flood plain and consists mainly of a rich 

mixture of sand, silt and clay.  These soils are 100 to 150 feet thick.  The rest of the region is 

underlain with bedrock  

from the Upper 

Pennsylvanian Age and 

is characterized by 

an alternation of 

thin shale, limestone and 

sandstones (see Figure 

1.2).  In some places, the 

limestone may be up to 

300 feet thick, but usual 

thicknesses are only a 

few feet. 

 

 

 

 

 

 

 

Missouri Generalized Geology 

 
Source:  http://www.dnr.mo.gov/geology/geosrv/Missouri.pdf 

Figure 1.2 
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Topography and Water Resources 

The topography of Andrew County consists of rolling hills, valleys and ample drainage 

provided by streams and rivers.  Ground elevations along the Missouri River range from 800 to 

900 feet above sea level.  Ground elevations reach approximately 1,100 feet in southern Andrew 

County.  Most land is approximately 900 feet above sea level. 

The region’s rivers and streams played a significant role in influencing the settlement 

patterns of Andrew County.  The waterways provided not only a source of water, but also a 

dependable means of transportation.  Important streams found in Andrew County include the 

Platte River, Nodaway River (which helps form the western boundary of the county) and the 102 

River.  These streams flow through Andrew County and eventually empty into the Missouri 

River.  A number of small lakes provide drinking water and recreational uses. A map of 

hydrologic features is included in Appendix B. 

Well water from the area normally needs softening and treatment for removal of iron.  The 

occurrence of water in glacial deposits is more variable than water from alluvial deposits.  Some 

areas of Andrew County could support deep wells that would produce large quantities of water. 

In many cases, the bedrock is highly mineralized, making the water unfit for human consumpt-

ion. 

Geology, Soils and Minerals 

The region generally consists of five geological groupings or land formations: Douglas, 

Kansas City, Lansing, Shawnee and Wabanausee Group.  The Douglas Group is located in some 

parts of eastern Andrew County.  This formation is commonly represented by a shale slope, 

which lies below a prominent limestone escarpment.  The thickness of the group ranges from 110 

to 150 feet. 

The Kansas City Group lies between the two strata, and the subgroups are conformable, 

one upon the other.  Rocks of the Kansas City Group are well exposed at many localities in 

western and northern Missouri and are present throughout Northwest Missouri in the subsurface, 

ranging from 1 to 50 feet in thickness. 

The Shawnee Group is primarily located on Andrew County’s western edge.  The group is 

especially characterized by the relative abundance and greater thicknesses of the limestone beds 
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Figure 1.3 

that are included in it as compared to the underlying Douglas Group and the overlying Wabaun-

see Group.  The thickness of the group in Missouri ranges from 230 to 250 feet. 

The region’s mineral resources include limestone, sand, gravel, clay and shale, coal and 

petroleum.  Limestone is the only stone quarried in the region.  Gravel is mined primarily from 

the glacial deposits.  Clays and shales constitute most of the bedrock in the region.  Andrew 

County has some coal reserves, but future extraction is not likely because the veins are so deep 

and thin that existing methods are too costly to be utilized. 

Some oil exploration has occurred in the region. The ability to locate oil in the area is 

highly feasible from a geological standpoint.  However, economics and the markets on a global 

scale have limited exploration efforts.  Cost will affect exploration intensity and the development 

of any reserves of oil or gas that may be found. 

History of Andrew County 

Andrew County’s first residents were members of 

the Sac, Iowa and Fox Indian tribes.  The county was part  

of the Platte Purchase of 1836, which was relinquished to 

the state of Missouri by treaty.  Andrew County’s position 

between the Missouri River and the original western border 

of the state made it prime land for settlement.  Like most of 

the land included in the Platte Purchase, Andrew County 

was well suited to agriculture.  See Figure 1.3.  Other 

counties included in the Platte Purchase were Platte, 

Buchanan, Holt, Nodaway and Atchison.  

Joseph Walker was the county’s first settler in 1835.  

He located five miles west of Savannah prior to the Platte 

Purchase. A Kentucky native, Walker was living in Clay County, Mo., when he decided to move 

to Andrew County because of the rich land and abundant choice of game.  A wave of settlers 

from Kentucky and Tennessee moved to the area in 1844 and most chose to settle near 

timberlands and mill sites. 

Andrew County was incorporated on January 29, 1841, and named after the seventh 

president of the United States, Andrew Jackson. 

 

     Area of the Platte Purchase 

 

 
Source:  Mo-Kan Regional Council 
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The county seat was founded in 1841, and at that time was called Union.  In June 1841, it 

was renamed to Savannah out of courtesy for Samuel Crowley, who was a member of the first 

county court.  He was originally from Georgia and had a love for his native city of Savannah. 

Savannah, Mo., was incorporated as a town by legislative action on March 13, 1848, and 

incorporated as a third-class city on February 24, 1853.  James Wood was the first settler on the 

present site of Savannah. 

In addition to Savannah, towns established in Andrew County were Fillmore, Rochester, 

Amazonia (formerly Nodaway City), Whitesville, Bolckow, Rosendale, Empire Prairie, 

Nodaway Station and Elizabethtown. 

Railroad Development 

Until the late 1840s, most of the region’s development was tied to transportation along the 

Missouri River.  However, in 1846, a group of St. Joseph businessmen invested $2 million in an 

enterprise known as the Hannibal & St. Joseph Railroad that became an influential factor in state 

history.  With heavy investment from a Boston syndicate, the railroad was completed in February 

1859. 

After the Civil War, the emergence of railroad lines provided the opportunity for several 

towns to develop, businesses to grow and the population to increase.  By the mid-1880s, a spider 

web of rail lines crisscrossed northern Missouri, connecting even the smallest community with 

the eastern and western markets. 

The railroad broke the Missouri River’s monopoly on transportation and altered the trade 

patterns of the region.  Prior to its construction, products not being freighted west were shipped 

down the Missouri River to St. Louis, and from there to New Orleans, Chicago and the 

Northeast.  At the outbreak of the Civil War, the Hannibal & St. Joseph Railroad was the only 

completed railroad across Missouri, making its control by the Union and the Confederates 

significant.  For both armies, this railroad provided a link with the western tier of states and their 

much-needed military, political and economic support. 

From 1860 to 1861, nearby St. Joseph, Mo., was home to the Pony Express mail delivery 

service. Although the Pony Express was short lived at only 18 months, this enterprise sealed the 

city’s link to the history of America’s western expansion. 
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Civil War and Westward Expansion 

Andrew County was a border territory, so tensions ran high during and after the Civil War. 

Settlers were evenly divided for the causes of the North and South.  Both northern and southern 

fractions set up camps in the area.  Battles took place along Hackberry Ridge west of Savannah, 

and famous men like Joseph Hart and William “Bloody Bill” Anderson rode in the area. 

With the onset of the Civil War, growth in the region ceased.  The war, however, did seem 

to be a turning point in the region’s economy.  Farm production shifted from hemp and tobacco 

to small grains and livestock.  Transportation shifted from steamboats and barges to railroads.  

Communication was through telegraph rather than by Pony Express. 

As westward expansion took place, nearby St. Joseph grew in importance as a merchandise 

and wholesale shipping center.  By the 1880s, meatpacking and grain milling became important 

industries in the region.  In fact, the number of jobs in the manufacturing and food processing 

industries was greater than those employed in the agricultural sector.  Smaller communities 

located on railroads also continued to prosper. 

20th Century 

Farming and ranching proved to be the main occupations into the 20th Century.  The St. 

Joseph-Savannah Interurban Line was established in 1911, providing the availability of 

motorcars.  The great growth from 1870 to 1900 tapered off by 1900.  However, the area 

continued to be strong financially, and in wholesale and retail trade until the Great Depression. 

At that time, an out-migration from the region began that continued throughout the century. 

Mechanization of agricultural production displaced farm workers. 

In recent years, Andrew County has begun to achieve modest population growth.  While 

agriculture continues to be the dominant industry, small businesses are also successful.  Housing 

developments have sprouted in southern Andrew County to provide housing for residents who 

work in nearby St. Joseph.  

The Andrew County Historical Museum on Duncan Drive in Savannah preserves history 

on the people and places of Andrew County from 1841 to 2001.  The Rural Way of Life Exhibit 

focuses on families, farms, towns, social life, agriculture, businesses, entertainment and industry. 
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Historic Properties and Archeological Sites 

Three sites in Andrew County are listed on the National Register of Historic Places. The 

Andrew County Courthouse is a Romanesque building built in 1899 at Fourth and Main in 

Savannah.  It continues to house county government operations.  The J.F. Roberts octagonal barn  

 

was built about 1900 near the junction of Missouri Route B and Missouri Highway 48 near Rea. 

The Walnut Park Farm Historic District is located near the junction of U.S. Highways 59 and 71 

north of St. Joseph. 

The Archaeological Survey of Missouri (ASM) was created in the 1930s by Jesse 

Wrench and Brewton Berry, two professors at the University of Missouri. The purpose of the 

ASM was to document information about archaeological sites before they were destroyed. 

Today, the primary purpose continues to be one of documenting archaeological resources. 

As of July 21, 2003, the ASM had documented 36,845 sites in Missouri, including 156 

archaeological sites in Andrew County.  The exact locations cannot be shown in order to protect 

the individual resources. This category may require special attention in the mitigation planning 

phase, depending on the locations. Today, the Archaeological Survey of Missouri is no longer 

conducting file searches or recording sites.  The site files are available to qualified researchers 

who have received approval for their research through the American Archaeology Division 

director, and those can be accessed by contacting the University of Missouri. 

Endangered Species 

Andrew County is home to four species that are considered endangered.  The flathead 

chub, lake sturgeon and pallid sturgeon are endangered fish species and the greater prairie 

chicken is an endangered bird species, as shown in Figure 1.5. 

 

Historic Structures and Places in Andrew County Missouri 

Place Registered Location City 
Andrew County Courthouse 9-11-1980 4th St. and Main St. Savannah 
Roberts, J.F., Octagonal Barn 11-18-1999 Jct. MO B and MO 48 Rea 
Walnut Park Farm Historic 
District 

12-22-1999 Jct. of MO 59 and MO 
71 

St. Joseph 

Source: National Park Service 

Figure 1.4 
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Figure 1.5 

Figure 1.6 

   

Government 

The Andrew County Courthouse is located at 401 Court St., Savannah, Mo., with office 

hours of 8 a.m. to 4:30 p.m. Monday through Friday. Information is posted online 

at www.andrewcounty.org.  The County Commission meets on Mondays and Thursdays. Elected 

officials are listed in Figure 1.6.  

 

Andrew County Elected Officials 
Presiding Commissioner Bob Caldwell 816-324-5716 
Eastern District Commissioner Ray Furst 816-324-5716 
Western District Commissioner Darryl Howard 816-324-5716 
County Clerk Sarah Miller 816-324-3624 
Circuit Clerk/Recorder Of Deeds Tena Christmas 816-324-3921 
Prosecutor Steven Stevenson 816-324-3535 
Assessor Paul Garrison 816-324-3023 
Public Administrator Janet Rosenauer 816-324-4221 
Sheriff Bryan Atkins 816-324-4114 
Collector  Phil Rogers 816-324-3914 
Treasurer Cindy Esely 816-324-3614 
Associate Circuit Judge Michael J. Ordnung 816-324-4221 
Coroner Doug Johnson 816-390-3425 
Source: Andrew County Commissioners 

 
Economy: 

Employment by Industry 

Andrew County’s economy is closely linked to nearby St. Joseph, where many residents 

find employment.  The economy of the region is dependent on agriculture and related industries. 

Principle manufacturing in the region includes grain handling and processing, ethanol and 

biodiesel production, food processing, cold storage, animal health research, pet food 

manufacturing, package container manufacturing, metal fabrication and chemical manufacturing. 

Endangered Species 
Species Scientific Name Status 
Flathead Chub Platygobio gracilis Endangered 
Greater Prairie Chicken Tympanuchus cupido Endangered 
Lake Sturgeon Acipenser fulvescens Endangered 
Pallid Sturgeon Scaphirhynchus albus Endangered 
Source: Missouri Department of Conservation 

http://www.andrewcounty.org/
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Figure 1.8 

Figure 1.7 

Health care, education and government are other significant employers, as shown in Figure 1.7 

and Figure 1.8. 

 

Employment In Andrew County By Sector 

Sector Number 
Employed 

Retail trade 771 
Construction 623 
Wholesale trade 185 
Finance, insurance, real estate, and rental and leasing 322 
Accommodation and food service 185 
Other services  553 
Source: Savannah Chamber of Commerce 

 

 

Top Employers In Andrew County 

 
Employer Product/Service Number 

Employed 
1 Savannah R-III School District Education 312 
2 Laverna Village Nursing Home Care Facility 137 
3 Andrew County  Government 100 
4 Shady Lawn Care Center Care Facility 63 
5 Apple Market Grocery Store 52 
6 United Electric Cooperative Utility 47 
7 Green Hills  Grocery Store 20 
8 City of Savannah Government 25 
9 Walton Motors Car Sales & Service 15 
 Source: Savannah Chamber of Commerce   

 
Agriculture 

Agriculture forms a critical portion of Andrew County’s economy.  Andrew County 

farmers produce grains, grasses, livestock, timber and specialty value-added agriculture products. 

The number of farms in the county has increased since 1990; however, most of these farms are 

very small.  The average farm in 2012 encompassed 240 acres. The county has about 826 farms, 

marketing an average of almost $70,000 in agriculture products per year. About three-fourths of 

these products were crops and one-fourth livestock.  See Figure 1.9. 
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                       Andrew County Agriculture 

 2002 2007 2012 
Number of Farms  847 988 826 

Average Size of Farms 264 
acres 

241 
acres 

240 
acres 

Market Value of Products Sold $30.8 
million 

$54.8 
million 

$57.7 
million 

Average Per Farm  $36,407 $55,422 $69,830 
Source: USDA www.agcensus.usda.gov    

 
Natural disasters have a significant impact on agricultural production and the economy.  

The following agricultural disaster areas have been declared in Andrew County since 2005.  The 

information in Figure 1.10 is provided by the Missouri Department of Agriculture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Andrew County Agricultural Disaster Declarations 
Type Date 

Drought Jan. 1, 2005 

Drought Jan. 1, 2006 

Severe storms, tornadoes, flooding March 30, 2006 

Severe winter storms Dec. 6, 2007 

Severe freeze March 30, 2007 

Severe storms, tornadoes, flooding May 4, 2007 

Rain, flood damage May 5, 2007 

Severe storms, flooding May 5, 2007 

Excessive moisture, flooding March 1, 2008 

Severe storms, flooding June 1, 2008 

Drought July 17, 2012  

Drought August 9, 2012 

Drought January 17, 2013 

Severe storms, tornadoes, flooding July 20, 2015 
Source: http://agriculture.mo.gov/disaster 

Figure 1.9 

Figure 1.10 
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Income 

      The 2009-2013 per capita income 

of Andrew County was $25,302, as shown 

in Figure 1.11.  The median household 

income was $54,336 and 8.2 percent of the 

population had income below the poverty 

level. 

Transportation: 

      Adequate transportation linkages are an essential part of modern living. Residents and 

businesses depend upon accessible, sound transportation to provide for the movement  

of traffic and transportation of goods.  Andrew County is served by several modes of 

transportation, which provide the economic lifeline to local companies, citizens and their 

communities. A map of transportation routes is included in Appendix B. 

Roadways                                                                                                                                           

Interstate 29 passes through western Andrew County. Interstate 229 serves downtown St. Joseph 

and the northern portion of I-229 is located in southern Andrew County.  U.S. Highway 59 and 

U.S. Highway 71 are major north-south corridors, passing near the county seat of Savannah. U.S. 

Highway 169 travels through the eastern part of the county.  Nearly all of the state routes are 

dual-lanes and for the most part, are adequate to handle the current and projected traffic volumes.   

Freight                                                                                                                                          

More than 40 general commodity interstate motor carriers offer service to the region, 

including nationally known carriers such as Consolidated Freightways, Yellow Freight Systems 

Inc., Roadway Express, Crouse Cartage Co. and Wichita Southeast Kansas Transit.  A number of 

small companies also provide service to the Kansas City and Omaha regions.  Truck traffic 

through the county has increased with industrial development in nearby Buchanan County, 

especially with the operation of Triumph Foods, a pork processing facility which receives many 

hogs from Iowa and Minnesota. 

Railroad 
Two major railroads and three switching lines serve the region. The two carriers serving 

the area are Burlington Northern – Santa Fe and the Union Pacific Railroad.  Switching yards are 

located in St. Joseph, Mo., and Atchison, Ks.  No rail passenger service is available in the region 

Per Capita Income 
 1990 2000 2009-2013 
Andrew County $10,984 $19,375 $25,302 
Missouri $12,989 $19,936 $25,649 
United States $19,920 $21,587 $28,155 
Source:  U.S. Bureau of Census 

Figure 1.11 
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with the nearest Amtrak station located in Kansas City.  There has been some discussion about 

opening a rail passenger route connecting the Kansas City-Omaha markets but most studies show 

that such a route would need heavy public subsidies.  

Airports 
Rosecrans Airport serves the public as a commercial airport. While technically located in 

St. Joseph, the airport requires crossing the Missouri River into Kansas.  Rosecrans has airfreight 

service and is home to the 139th Airlift Wing unit of Missouri Air National Guard, which actively 

uses the airport for training and operations.  Air passenger service is provided by Kansas City 

International (MCI), which is located 37 miles south of St. Joseph.  There are two private landing 

strips within Andrew County. 

Public Transportation 

Andrew County is served by the OATS, The Organized Alternative Transit System 

(OATS) is a non-profit corporation offering personalized transportation.  OATS is funded by 

federal, state and county funds.  The Jefferson Bus Line operates in St. Joseph connecting it with 

Kansas City.  The area also has taxi services; most are based in St. Joseph. 
Waterways and Ports  

The St. Joseph Regional Port Authority is located in Buchanan County, which is adjacent 

to Andrew County.  The port handles rail and barge shipments.  Barges pass through Andrew 

County on the Missouri River. 

Utility Services: 

Water 

The City of Savannah built a 2-million-gallon capacity water treatment plant in 2008. The 

plant gets water from wells in the Missouri River bottom and serves the residents of Savannah. 

There are four water districts that serve the rest of Andrew County.  Andrew County Public 

Water Supply District #1 serves eastern portions of the county and purchases water from the City 

of Savannah. Public Water Supply District #2 serves the Cosby area and buys water from 

Missouri American Water Co., which has a treatment facility in St. Joseph. Public Water Supply 

District #3 serves the Fillmore area and buys water from the City of Savannah. Public Water 

Supply District #4 serves the northern portion of the county, including Bolckow and Rea and 



 
 
  
  

31 
 

operates its own pump station.  In addition, some residents in eastern Andrew County are served 

by DeKalb County Public Water District #1. 

Electricity and Natural Gas 

Electricity is supplied by KCP&L and United Electric Cooperative. Missouri Gas Energy 

is the only natural gas supplier. Rural areas are serviced by propane gas and suppliers are 

Ferrellgas and United Cooperatives in Savannah; MFA Oil & Propane and Heet Gas of King 

City. 

Telephone 

Telephone service is provided by AT&T and SuddenLink.  Major cell phone providers 

covering the area are AT&T, Sprint, Verizon and T-Mobile. 

Public Services: 

Wastewater Collection and Treatment 

The communities of Savannah, Amazonia, Bolckow, Cosby and Country Club Village are 

served by municipal sewer district, as shown in Figure 1.12.  Other communities and rural 

residents rely on septic systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Andrew County 
Municipal Sewer Services 

Community Municipal Sewer Availability 

Amazonia Yes 

Bolckow Yes 

Cosby Yes 

Country Club Village Yes 

Fillmore No 

Rea No 

Rosendale No 

Savannah Yes 

Figure 1.12 
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Figure 1.14 

Figure 1.13 

 

Law Enforcement 

Andrew County is served by county-wide 911 services. All calls are routed through the 

sheriff’s department, which dispatches police fire and ambulance.  All areas of the county are 

served by law enforcement, although many of the communities utilize part-time help in assisting 

the Andrew County Sheriff and Missouri State Highway Patrol with problems in their municipal-

ities. The Highway Patrol Troop H has 12 road patrol officers serving Andrew and Buchanan 

Headquarters in St. Joseph.  Additional officers counties from Troop H are available to assist 

with road patrol in situations such as snowstorms.  There are 78 officers stationed in Troop H in 

northwest Missouri. 

 The Sheriff’s Department and two municipal police forces serve Andrew County. The 

Sheriff’s Department has thirteen full-time  

officers, four reserve officers and twelve 

vehicles (see Figure 1.13).  The department 

also has six full-time dispatchers.  The City 

of Savannah has twelve officers and ten 

vehicles for use.  Country  Club Village 

employs two officers and has two vehicles 

for use. 

Fire Protection 

 Andrew County is served by six fire  

Departments (see Figure 1.14).  Most of 

these are volunteer departments.  The City 

of Savannah employs two firefighters, who 

work with volunteers in the city and rural 

fire departments.  In the majority of cases, 

more than one department comes to the aid 

of a fire, depending upon the proximity of the various fire stations to the point of emergency. 

 

 

Law Enforcement Officers 
 Officers Vehicles 
Missouri Highway Patrol 12 12 
Andrew County 13 12 
Country Club Village 2 2 
Savannah                                 12            10 
Source: Andrew County LEPC   

Andrew County Fire Fighters  
 Firefighters Vehicles 
Bolckow FPD 12 3 
Cosby/Helena FPD 32 6 
Fillmore FPD 25 8 
Rosendale FPD 21 5 
Savannah/Savannah 
Rural Fire 

60  21 

Source:  Andrew County LEPC 
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Figure 1.15 

Ambulance 

The Andrew County Ambulance District covers most of Andrew County.  In the eastern, 

rural areas of the county, a portion is served by the Grand River Ambulance District, which is 

based in King City, Mo. 

Recycling 

Andrew County is part of the Missouri Region D Recycling and Waste Management 

District.  Savannah, Country Club Village and North Andrew School District conduct recycling 

programs.  In addition, residents are encouraged to take recyclable materials to the recycling 

 trailer, which visits eight locations in the county every month, as shown in Figure 1.15. 

 

N 

 

 

 

 

 

 

 

 

 

 

 

Health Care 

The Andrew County Health Department at 106 N. Fifth St., Savannah, provides a number 

of health services. The department is open during periods of extreme heat to provide air 

conditioned space and ice water for residents.  Services provided directly to residents include 

immunizations, blood pressure and blood sugar checks, STD testing and counseling. The 

department also administers the Women, Infants and Children nutrition program. Environmental 

services are provided by the department, which has a staff of seven.  Mosaic Life Care operates 

Visit Each Month First Saturday Second Saturday 
8:00 – 9:00 a.m. 
 

Fillmore 
Water Plant 

 

9:00 – 10:00 a.m.   Amazonia  
Lions Hall 

9:30 – 10:30 a.m. 
 

Helena 
Main Street 

 

11:00 a.m. - 12:00 
p.m. 
 

Cosby  
Main Street 

 

12:30 - 1:30 p.m. 
 

Avenue City  
Oil & Grocery 

Bolckow  
Downtown 

1:30 - 2:30 p.m. Country Club  
John Glenn School 

Rosendale  
Main Street 

Source: Region D Recycling and Waste Management 
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an acute care hospital, with an emergency and trauma center and specialty centers for cardiac, 

cancer and maternity treatment in St. Joseph. 

News Media 

The Savannah Reporter newspaper provides weekly local news coverage.  The St. Joseph 

News-Press is a daily newspaper providing local and regional news coverage.  The Kansas City 

Star is available by mail circulation only. 

KQ2 is an ABC affiliate television station out of St. Joseph providing local news, weather 

and sports coverage.  News-Press3Now (Fox affiliate) is a local cable television news station that 

is affiliated with the St. Joseph News-Press.  Cable service is provided from St. Joseph 

SuddenLink, and it is available in all cities over 1,000 in population.  

Available radio stations include five stations based in St. Joseph: KFEQ 680 AM news and 

talk, KESJ 1550 AM sports, KSJQ 92.7 FM, country music, KKJO 105.5 FM contemporary 

music; KGNM 1270 AM and 102.5 FM Christian talk and music. KAAN in Bethany: 95.5 

FM/870 AM is also received in the county. 

Housing      

The availability of affordable, adequate housing is a primary determinant of a region’s 

ability to attract new residents and stimulate economic growth.  Andrew County has a variety of 

housing choices, from multifamily, entry-level single family, upscale communities, and a wide 

variety of housing choices for seniors and the medically disabled.  The wide variety of housing 

types available in Andrew County generally meets all levels of need for individuals and families 

alike.  According to the US Census, 76.7 percent of the homes in Andrew County are owner-

occupied and 23.3 percent of county residents live in renter-occupied units.  Figure 1.16 shows 

the housing numbers and average price of a single family home.  Figure 1.17 shows the age of 

owner-occupied homes in Andrew County. 
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Figure 1.17 
 

Figure 1.16 

 

Land Use: 

Of the 436 square miles comprising Andrew County, 310 square miles (71 percent) are in 

agricultural production, leaving 126 square miles (29 percent) not in agricultural production. 

Commercial 

Andrew County’s seat, the City of Savannah, is the trade center for the county.  The 

majority of Savannah’s commercial development is in the southern half of the community along 

Business Route U.S. 71.  Additionally, the city has undertaken a successful downtown 

revitalization process and was named a DREAM “Downtown Revitalization and Economic 

Assistance for Missouri” community. 

However, the region’s major commercial center is located in St. Joseph.  The Shoppes at 

North Village are a modern lifestyle shopping center located just south of Andrew County on 

U.S. Highway 169, also known as the Belt Highway.  The center is easily accessible for Andrew 

County residents and contains four anchor stores, a movie theater, numerous restaurants and 

specialty stores.  The adjacent North Pointe Shopping Center contains restaurants and health 

clinics, with space available for retail stores. 

Residential 

Residential development in the area consists primarily of single-family homes with most 

concentrated in communities that have water and sewer services. In general, this means that 

incorporated communities are also where the single-family residential units are located.  Andrew 

Age of Owner-
Occupied 
Housing 

Number Percent 

Built 2010 or later 54 .07 
Built 2000 to 2009 936 12.8 
Built 1990 to 1999 972 13.3 
Built 1980 to 1989  903 12.4 
Built 1970 to 1979 1,343 18.4 
Built 1960 to 1969 661 9.1 
Built 1950 to 1959  603 8.3 
Built 1940 to 1949 344 4.7 
Built 1939 or earlier 1,480 20.3 
Source: U.S. Census, 2010 

Housing Numbers 
And Average Costs 

 Housing 
Units 

Average 
Price 

Amazonia 141 $54,600 
Bolckow 112 $60,000 
Cosby 70 $53,300 
Country Club 
Village 

1125 $164,800 

Fillmore 104 $53,800 
Rea 18 $56,700 
Rosendale 70 $22,100 
Savannah 2,197 $99,800 
Source: US Census, 2010 
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County has experienced some subdivision and scattered rural non-farm housing development 

around the communities of Amazonia, Country Club and Savannah. There has been some 

residential growth along U.S. Business Route 71. 

Other land uses 

Another major land use in Andrew County is recreational areas.  Many of the region’s 

communities have public squares and local parks.  Outside of the municipal residential areas, 

there are several recreational areas. 

1. Savannah City Reservoir 

2. Happy Holler Lake 

3. Bob’s Fishing Lake 

4. Worthwine Island Conservation Area 

5. Rochester Falls Conservation Area 

6. Honey Creek Conservation Area 

A number of lakes provide drinking water, land conversation and recreational 

opportunities.  

Demographics 

According to the 2010-2014 American Community Survey by the US Census, there are 

17,379 people, 6,710 households and 4,689 families residing in Andrew County.  The population 

density is 40 people per square mile.  There are 7,296 housing units at an average density of 15 

houses per square mile. The racial makeup of the county is 97 percent white, 0.8 percent black or 

African-American, 0.3 percent Native American, 0.5 percent Asian, less than 0.1 percent Pacific 

Islander, 0.2 percent from other races, and 0.5 percent from two or more races.  Hispanics or 

Latinos of any race make up 2.2 percent of the population.  

Of the 6,710 households, out of which 27.7 percent have children under the age of 18 

living in them, 60.2 percent are married couples living together, 6.1 percent have a female 

householder with no husband present, and 30.1 percent are non-families. Individuals make up 

24.5 percent of all households and 11.3 percent have someone living alone who is 65 years of 

age or older.  The average household size is 2.55 persons and the average family size is 3.03.  

In the county, the population is distributed in a typical bell-curve with 23.5 percent under 

the age of 18, 7.9 percent aged 18 to 24, 22.8 percent aged 25 to 44, 29.32 percent from 45 to 64, 
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Figure 1.18 

and 16.5 percent who are 65 years of age or older. The median age is 42 years. The median 

income for a household in the county is $53,986, and the median income for a family is $67,320. 

The per capita income for the county is $25,302.  Regarding income, 9.3 percent of the 

population and 7.8 percent of families are below the poverty line. 

General Population Patterns 

The population of Andrew County increased during the last decade, according to an 

estimate from the U.S. Census Bureau. The county has seen small but consistent growth, unlike 

many rural counties experiencing out-migration. The larger communities in Andrew County, 

Savannah and Country Club Village, are experiencing growth, while the smaller communities 

struggle to maintain their population.  Figure 1.18 shows the population changes in Andrew 

County and its incorporated cities. 

 

    Population of Cities in Andrew County 

 1980 1990 2000 2010  2014 
Estimate 

Change 
from  
2010-2014 

Andrew County 13,980 14,632 16,492 17,291 17,379 +373 
Amazonia 314 257 277 257 308 +51 
Bolckow 245 253 234 187 189 +2 
Cosby 148 121 143 124 125 +1 
Country Club 
Village 

1,234 1,746 1,846 2,449 2,475 +26 

Fillmore 265 256 211 184 186 +2 
Rea 78 62 56 50 50 0 
Rosendale 223 186 180 143 144 +1 
Savannah 4,184 4,401 4,762 5,057 5,129 +72 
Source: U.S. Census  

 
Population Changes 

Figure 1.19 shows that Andrew County has grown by 5.1 percent since 2000, while nearby 

St. Joseph has grown by 3.9 percent during the same time.  Andrew County has experienced 

slower growth than the Missouri’s growth rate.   
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Figure 1.19 

Figure 1.20 

 

 

 
 
 

Jurisdiction Profiles: 

Amazonia 

Amazonia is located in southwest Andrew County and was founded in 1857.  The 

estimated population in 2014 was 308 and a total land area of 0.37 square miles.  Critical 

structures include Amazonia Elementary School, U.S. Post Office, Savannah Rural Fire Station, 

Lions Hall and Veterans of Foreign Wars Hall.  See Figure 1.20. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Bolckow 

Bolckow is located in north central Andrew County on Missouri Route B. The town was 

founded in 1868.  The 2014 estimated population was 189 and a total land area of 0.3 square 

Population Changes in Andrew County 

 County Missouri 
Population, 2014 estimate  17,379 6,063,589 
Population, percent change 2010 to current estimate 0.05 1.2 
Population, 2010  17,291 5,988,923 
Population, percent change, 2000 to 2010 4.6 6.6 
Source: US Census 

Total Population 308 

Leadership structure Mayor / Council 

Classification Fourth Class 

Median household income $31,875 

Total housing units 141 

Water service Andrew County PWSD #3 

Electric service KCP&L 

Sewer Amazonia 

Law enforcement Andrew County Sheriff 

Fire service Savannah Rural Fire 

Ambulance service Andrew County Ambulance 
Source: US Census, 2010  
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Figure 1.21 

Figure 1.22 

miles.  Critical structures are the city water treatment plant, U.S. Post Office, Bolckow Fire 

Station and telephone building.  The city also has a church located in the former school building. 

See Figure 1.21. 

 

  

 
 

 
 
 

 

 

 

 

 

 

 

 

 

Cosby 

Cosby is a village located in southeast Andrew County on Missouri Route O.  It was 

founded in 1882.  It had an estimated population in 2014 of 125 and a land area of 0.1 square 

miles.  Critical structures include the U.S. Post Office, two Public Water Supply District #2 

buildings, sewer treatment facility, Lions Hall and Eastern Star Hall, Cosby/Helena Fire Station, 

telephone company building, Best Seat in the House business and a former bank building owned 

by Cosby.  See Figure 1.22. 

Total Population 189 

Leadership structure Mayor / Council 

Classification Village 

Median household income $37,250 

Total housing units 112 

Water service Andrew County 

PWSD #4 

Electric service KCP&L 

Sewer Amazonia 

Law enforcement Andrew County 

Sheriff 

Fire service Bolckow Fire 

Protection 
Source: US Census, 2010  

Total Population 125 

Leadership structure Town Council 

Classification Village 
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Figure 1.23 

 

 
 
 
 

 
          
Country Club 

Country Club is a village located in south central Andrew County on U.S. Highway 59 

adjacent to St. Joseph, Mo.  The village had a total population of 1,846 in 2000, which has grown 

to an estimated 2,475 in 2014, and covers a total area of 3.94 square miles, which has increased 

from the last plan due to annexation.  Country Club has a city hall, John Glenn Elementary 

School, Savannah District Fire Station, the St. Joseph Country Club and several small 

businesses.  See Figure 1.23. 

  
 

Total Population 2,475 

Leadership structure Chairman & Board of Trustees 

Classification Village 

Median household income $66,680 

Total housing units 1,125 

Water service Missouri American Water 

Electric service KCP&L 

Sewer St. Joseph 

Law enforcement Country Club Village 

Fire service Savannah Rural Fire 
Source: US Census, 2010  

 

Median household income $51,250 

Total housing units 70 

Water service Andrew County PWSD #2 

Electric service KCP&L 

Sewer Cosby 

Law enforcement Andrew County Sheriff 

Fire service Helena/Cosby Fire Protection 
Source: US Census, 2010  
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Figure 1.25 

Figure 1.24 

Fillmore 

Fillmore is a city located in western Andrew County on Routes A and H. The city had an 

estimated population of 186 in 2014 and a total land area of 0.1 square miles.  Critical structures 

are the U.S. Post Office, Fillmore Fire Station, Masonic Lodge and Country Music Opry Hall.  

See Figure 1.24. 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

Rea 

Rea is a located in northern Andrew County on Missouri Highway 48.  In 2014 the city 

had an estimated population of 50 and a total land area of 0.1 square miles.  Rea was founded in 

1877.  See Figure 1.25.  

  

Total Population 50 

Leadership structure Town Council 

Classification Village 

Median household income $36,875 

Total housing units 18 

Water service Andrew County PWSD #4 

Total Population 186 

Leadership structure Mayor / Council 

Classification Fourth Class 

Median household income $41,875 

Total housing units 104 

Water service Andrew County PWSD #3 

Electric service KCP&L 

Sewer Amazonia 

Law enforcement Andrew County Sheriff 

Fire service Fillmore Fire Protection 
Source: US Census, 2010  
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Figure 1.26 

Electric service KCP&L 

Sewer Amazonia 

Law enforcement Andrew County Sheriff 

Fire service Rosendale Fire Protection 
Source: US Census, 2010  

 

Rosendale 

Rosendale was founded in 1869 and is located on Missouri Highway 48 in northern 

Andrew County.  The city’s estimated population in 2014 was 144 people and the area was 0.3 

square miles.  The city is entirely located in the floodplain of the 102 River and susceptible to 

flooding.  It is also a concern that the access roads flood on Missouri Highway 48 to the east and 

west of Rosendale and State Route C to the south.  Critical structures are the Lions Hall and 

Trimmers Grocery.  The U.S. Post Office and North Andrew School have relocated outside of 

city limits and out of the floodplain.   See Figure 1.26. 

 

 
 
 

 
 
 
 
 
 
 
 

 

 

Total Population 144 

Leadership structure Mayor / Council 

Classification Fourth Class 

Median household income $37,500 

Total housing units 70 

Water service Andrew County PWSD #4 

Electric service KCP&L 

Sewer Amazonia 

Law enforcement Andrew County Sheriff 

Fire service Rosendale Fire Protection 
Source: US Census, 2010  
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Figure 1.27 

Savannah 

Savannah is the seat of Andrew County and is located near the geographic center of the 

county.  U.S. Highway 59 is the main highway through the city.  Savannah was founded in 1841.  

The city had a population of 4,762 in the 2000 census.  The population was estimated to have 

grown to 5,129 in 2014.  The city has an area of 3.25 square miles. 

 

Critical infrastructure in Savannah includes: 

• Andrew County Courthouse, which is the center of the downtown square 

• Savannah City Hall is on the south side of the square   

• Savannah High School, Middle School and Minnie Cline Elementary School  

• Fire station 

•  County jail  

• Health department  

• Senior center   

• Many of the county’s businesses are located in Savannah  

• Two nursing homes 

•  Five child care facilities 

 

Figure 1.27 shows additional information about Savannah and Figure 1.28 provides information 

about Savannah’s vulnerable populations. 

 

Total Population 5,129 

Leadership structure Council/Administrator 

Classification Fourth Class 

Median household income $38,914 

Total housing units 2,197 

Water service Savannah 

Electric service KCP&L 

Sewer Savannah 
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Figure 1.28 

Law enforcement Savannah Police 

Fire service Savannah Fire 
Source: US Census, 2010  

 
   
 

 Vulnerable Populations 
Child Care Facilities 

Facility Address 
Community Action Partnership 304 N. 4th St.  
Cornerstone Christian Child Care 16100 Highway 71 
Country Kids Learning Center 12895 State Route E 
Little Tots School House 12521 State Route RA 
Maple Tree Preschool 302 N. Third St. 

Long Term Care Facilities 
Facility Address 

La Verna Village Nursing Home 904 Hall Ave. 
Shady Lawn Nursing Home 13277 State Route D 
Source: Missouri Department of Health and Senior Services 

 

School Profiles: 

Avenue City School 

 The Avenue City School District has an elementary school with kindergarten through 

eighth grades located on U.S. Highway 169 near the unincorporated area of Avenue City. The 

enrollment is 191 students with 21 staff members. The estimated population at special events is 

150 people. 

 Avenue City has an emergency operation plan and performs tornado and fire drills twice 

per year, with input from local emergency management officials.  A safe room in case of tornado 

and high wind event was constructed as part of the bond issue in 2008.  The district notifies 

parents and the public when school is canceled due to severe winter weather using text and voice 

messaging services.  The school is completely air conditioned.  See Figure 1.29. 
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Figure 1.29 

Figure 1.30 

 

Avenue City School District Facilities 
Facility Square 

Footage 

Replacement 

Value 

Contents 

Value 

Occupancy 

Elementary School 39,129 $4.9 million $1,015,000 300 

           Source: Missouri United School Insurance Council 

 

North Andrew R-VI School 

 North Andrew R-VI has a total enrollment of 368 students with 55 staff members. The 

schools are located at one facility near Rosendale.  The high school has 116 students, the middle 

school has 90 students and the elementary has 162 students.  The estimated attendance at special 

events is 800 people. 

 North Andrew has an emergency operations plan, performs tornado and fire drills and has 

an official policy for severe winter weather.  The buildings are all air conditioned.  A safe place 

is available for students and faculty to go to in the event of a tornado or high winds.   See Figure 

1.30. 

 

 North Andrew School District Facilities 
Facility Square 

Footage 
Replacement 

Value 
Contents Value 

Main School (K-12) 72,185 $12,060,588 $1,631,460 

Bus Barn/Maintenance 
Building 

3,100 $349,617 $10,844 

Concession Stand 800 $47,026 $4,066 

Announcers Stand 288 $11,266 $1,354 

Storage Shed 288 $4,658. $1,354 

Picnic Shelter 800 $4,956 $0 
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Figure 1.31 

Greenhouse #1 924 $36,711 $8,132 

Greenhouse #2 648 $29,833 $6,777 

Football Field Lights 0 $0 $21,801 

Softball Field Lights 0 $0 $11,528 

      Source: Missouri United School Insurance Council 
 

Savannah R-III School 

 The Savannah R-III School District has a total enrollment of 2,353 students and 

approximately 300 staff.  The high school is located in Savannah and has 774 students.  The  

middle school has 547 students and is located in Savannah. The district has four elementary 

schools with total enrollment of 1,032 students.  The schools are located in Amazonia, Helena, 

Country Club and Savannah. 

Savannah School District Facilities 

Facility Square 
Footage 

Replacement 
Value 

Contents Value Capacity 

Savannah Middle 
School 

81,530 $12,953,122 $686,999 615 

Minnie Cline 
Elementary 

67,910 $10,995,055 $1,245,877 664 

Helena Elementary 19,186 $2,983,158 $403,994 114 
Amazonia 
Elementary 

18,426 $2,887,939 $376,882 153 

John Glenn 
Elementary 

30,283 $4,752,125 $600,569 279 

Savannah High 120,583 $1,300,000  $1,399,072 803 
PAT Building 3,544 $589,938 $91,000 3 
Wrestling Weight 
Room 

13,500 $1,723,684 $496,000  

Old Middle School 
Gym 

10,500 $1,408,200 $9,000  

Maintenance 
Building 

3,000 $244,804 $63,716 3 

Savannah High 
Concession 

330 $313,950 $27,114  
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Source: Missouri United School Insurance Council  
 

Neighboring communities of influence: 

St. Joseph, Missouri 

St. Joseph is located at 39°45'29" North, 94°50'12" West.  According to the U.S. Census  

Bureau, the city has a total area of 44.5 square miles. St. Joseph is the eighth largest city in 

Missouri and the county seat of Buchanan County.  The city is also the industrial and retail hub 

for the region. Many residents of Andrew County work in St. Joseph and frequently visit the city 

for shopping, entertainment and to attend places of worship. 

Kansas City Metro Area 

The Kansas City Metropolitan Statistical Area totals 2,071,133 in population, and ranks 

as the 37th largest city in the United States, according to the 2010 US Census. Kansas City, Ks 

and Kansas City, Mo., are cities of approximately 147,335 and 459,787 people respectively.  The 

entire Kansas City Metropolitan Area is located across Cass, Clay, Clinton, Jackson, Lafayette, 

Platte and Ray counties in Missouri, and Johnson, Leavenworth, Miami and Wyandotte counties 

in Kansas.  Kansas City is easily accessed by Interstate 29 and US Highway 71, which passes 

through Andrew County and residents visit the city for shopping, entertainment and business. 

  

Storage Building 400 $8,945 $16,266  
Central Office 13,640 $1,274,841 $227,470 22 
Building Trades 
House 

2,024 $201,400 $20,400  

Storage Sheds  $10,000 $10,000  
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Figure 2.1 

Section 2: Hazard Identification 

Identifying hazards which can affect the planning area is a central element of hazard 

mitigation planning.  This section has been included in past plans.  Updates have been made 

throughout this section, including updating events that have occurred, more information about 

the hazard and improving areas where data was not available in the previous plans.  

The planning committee analyzed the potential natural hazards and determined that due to 

the location Andrew County was not at risk for certain natural hazards.  Hazards not included in 

the plan are; tsunamis, volcanoes, avalanches, hurricanes, coastal storms, coastal erosion, 

expansive soils and landslides.  Hazards which are included in the mitigation plan are; dam 

failure, drought, earthquakes, floods and levee failure, heat waves, land subsidence, severe 

winter weather, thunderstorms, tornados and wildfires.  See Figure 2.1. 

 
Hazard Identification 
Hazards included in plan 

Dam failure 
Drought 
Earthquake 
Flood and Levee Failure 
Heat Wave 
Land Subsidence/Sinkholes 
Severe Winter Weather 
Thunderstorm/High Wind/Lightning/Hail 
Tornado 
Wildfire 
Hazards not included Reason for dismissal 

Tsunamis Missouri is located deep within the continent 
Avalanche Missouri does not have large mountains with significant 

snowfall 
Volcano Missouri is not located near identified volcanic activity 
Hurricanes Missouri is located far from large bodies of warm water 
Coastal storms Missouri is located deep within the continent 
Coastal Erosion Missouri does not have coastlines 
Expansive Soils Missouri’s soil does not contain expansive clays 
Landslide Missouri does not have mountains or soils identified 

with landslide 
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The committee then evaluated each of the other hazards and assessed the potential 

magnitude, frequency of occurrence, seasonal pattern, areas likely to be affected, probable 

duration and potential speed of onset 

Several resources were investigated for the accumulated data relating to natural hazards. 

These include the Federal Emergency Management Agency (FEMA), the Missouri State 

Emergency Management Agency (SEMA), National Climatic Data Center (NCDC) and National 

Oceanic and Atmospheric Administration (NOAA) websites and databases. United States 

Geological Survey (USGS) and the Center for Earthquake Research and Information (CERI) 

were the primary sources for earthquake information.  Other sources included county officials, 

existing county, regional and state plans, reports on the floods of 1993,1995 and 2011, levy 

district data, and information from local officials and residents.  

Format for the Description of Each Hazard: 
 
Description of Hazard 

This section describes the type of hazard expected, possible pathways or areas likely to 

be affected and the type of damage that could be expected. 

Historic Occurrences 

This section describes the frequency, strength, number of lives lost, number of injuries 

and economic losses encountered in past incidents with this type of hazard. 

Location 

The geographic area of the county that each hazard could be expected to impact. 

Probable Severity 

This section ranks a disaster’s potential to harm Andrew County in future events as 

critical, limited or negligible. Each level was assigned a coordinating number of measurement to 

assess vulnerability. These levels are defined as: 

Critical: Death. Injuries and/or illnesses result in permanent disability.  Complete 

shutdown of critical facilities for several days.  More than 25 percent of property is 

damaged.  High 

Limited: Injuries and/or illnesses do not result in permanent disability. Complete 

shutdown of critical facilities for more than one day.  More than 10 percent and less than 

25 percent of property is damaged.  Medium 
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Figure 2.2 

Negligible: Injuries and/or illnesses are treatable with first aid.  Minimal quality-of-life 

impact. Shutdown of critical facilities and services for 24 hours or less. Less than 10 

percent of property is damaged.  Low 

Cascading Disasters 

Disasters often precipitate additional disasters.  For instance, a mild earthquake that does 

little damage may cause an already structurally unsound earthen dam to collapse.  The dam’s 

collapse could release water into a drainage channel and kill or injure people downstream. 

Another example might be a wildfire that is ignited by a downed electrical line following a 

tornado or windstorm.  Or, during a drought, windblown dust reduces visibility on a highway, 

causing a multi-car collision.  Many different scenarios can be produced as a result of these base 

disasters cascading into other potential incidents of destruction.  The more likely cascading 

relationships are outlined in Figure 2.2.  

Cascading Hazards Resulting from Natural Disasters 
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Tornado x x x x x x x x 
Severe 

Thunderstorm/ 
High Wind/ 

Lightning/Hail 

x x x  x x  x 

Flood x x x x x x x  
Severe Winter 

Weather x x x  x x x x 

Drought  x x x   x  

Heat Wave  x  x  x x  

Earthquake x x x x x x x x 

Dam Failure x x     x  

Wildfire       x  

Landslide  x    x x  
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Probable Risk 

This section will state a disaster’s potential to occur in Andrew County based upon 

historic records and other available information.  Each disaster will show a percentage, reflecting 

the likelihood of occurrence  

Next Disaster’s Likely Adverse Impact on the Community 

Based upon the preceding factors, this section ranks the next disaster’s likely impact. 

When considering the next disaster’s impact, its probability of reoccurrence, likely magnitude 

and how the community has addressed available mitigation options are considered.  This is the 

most qualitative ranking.  Pre- and post-disaster mitigation planning efforts are considered. 
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Dam Failure 

A dam is defined by the National Dam Safety Act as an artificial barrier which impounds 

or diverts water and (1) is at least six feet high and stores at least 50 acre-feet of water; (2) is at 

least 25 feet high and stores at least 15 acre-feet of water; and (3) unless the barrier, because of 

the location or another physical characteristic of the barrier, is likely to pose a significant threat 

to human life or property if the barrier fails. 

See Figure 2.3.  Congress first authorized the U.S. Army Corps of Engineers to inventory 

dams in the United States with the National Dam Inspection Act of 1972.  The National 

Inventory of Dams (NID) was first published in 1975, with updates as resources permitted over 

the next ten years.  The Corps also began close collaboration with the Federal Emergency 

Management Agency (FEMA) and state regulatory offices to obtain more accurate and complete 

information. 

The NID consists of dams meeting at least one 

of the following criteria: 

• High hazard classification: Loss of one human life is 

likely if the dam fails, 

• Significant hazard classification: Possible loss of 

human life and likely significant property or 

environmental destruction,  

• Equals or exceeds 25-feet in height and exceeds 15 

acre-feet in storage. 

• Equals or exceeds 50 acre-feet in storage and 

exceeds 6-ft in height. 

Of the 79,000-plus dams in the United States, less than five percent are under the control 

of the federal government.  Missouri’s Department of Natural Resources (DNR) regulates the 

design, construction and maintenance of 5,244 nonfederal, non-agricultural dams that are at least 

35 feet high.  Of these, 656 are routinely monitored by state officials.  Dam owners have primary 

responsibility for the safe design, operation and maintenance of their dams.  Owners are also 

Source: NID, 2015 

Figure 2.3 
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responsible for providing early warning of problems at the dam, for developing an effective 

emergency action plan, and for coordinating that plan with local officials. 

           Missouri’s DNR Water Resources Center maintains a Dam and Reservoir Safety Program. 

The objective is to ensure that dams are safely constructed, operated and maintained pursuant to 

Chapter 236 Revised Statutes of Missouri.  Under that law, a dam must be 35 feet or higher to be 

state regulated.  These dams are surveyed by state inspectors at least every five years. However, 

most Missouri dams are less than 35 feet high and therefore are not regulated.  While the state 

has, for many years, encouraged dam owners to inspect those unregulated dams; however, local 

inspections may not be consistent, capable and/or the condition of some of the smaller structures 

may be inadequate. 

           Oversight is extremely valuable to the owners as well as those people living downstream 

of the dam who could be flooded in the event the infrastructure should fail.  Dams can fail for 

many reasons.  The most common are: 

• Piping Failure: internal erosion caused by embankment leakage, foundation leakage and 

deterioration of pertinent structures appended to the dam. 

• Erosion: inadequate spillway capacity causing overtopping of the dam, flow erosion and 

inadequate slope protection. 

• Structure Failure: caused by an earthquake, slope instability or faulty construction. 

These failure types often are interrelated.  For example, erosion, either on the surface or internal, 

may weaken the dam or lead to structural failure.  In addition, a structural failure may shorten the 

seepage path and lead to a piping failure. 

Historic Occurrences  

             Thousands of people have been injured, many killed, and billions of dollars in property 

damaged by dam failures in the United States.  The problem of unsafe dams in Missouri was 

dramatically underscored by the December 2005 collapse of the upper reservoir of Ameren UE’s 

Taum Sauk hydroelectric complex in Reynolds County.  The result of the 5 million-ton torrent 

swept away a sleeping state park superintendent and seriously injured his family members.  

Overall, many of Missouri’s smaller dams are becoming a greater hazard as they continue to age 
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and deteriorate. 

            There have been 26 recorded dam failures in Missouri over the last 100 years.  One 

drowning is recorded among all of these disasters.  There are no known instances of dam failure 

in Andrew County that resulted in injury, a loss of life or imposed a considerable cost.  Dam 

failures are typically related to, and can cascade from, other natural events.  Flash floods, 

earthquakes and landslides can cause a dam failure, or accelerate the failure of an already 

weakened structure.  Dam failures can result in the loss of crops, livestock, structures, homes, 

life and property.  Many communities use dams for the storage of drinking water, recreation and 

natural habitat and the loss of a dam could have a significant effect upon a community.  

 NID has defined three levels of hazard potential – high, significant and low - as accepted 

by the Interagency Committee on Dam Safety.  

      DNR classifies hazard classes range from one to three. The lower the hazard class 

number the higher the risk. The definitions are: 

• Class I: The area downstream from the dam that would be affected by inundation 

contains ten (10) or more permanent dwellings or any public building. Inspection of these 

dams must occur every two years. 

• Class II: The area downstream from the dam that would be affected by inundation 

contains one to nine permanent dwellings, or one (1) or more campgrounds with 

permanent water, sewer and electrical services or one (1) or more industrial buildings. 

Inspection of these dams must occur once every three years. 

• Class III: The area downstream from the dam that would be affected by inundation does 

not contain any of the structures identified for Class I or Class II dams. Inspection of 

these dams must occur once every five years. 

Location 

             According to the Missouri DNR, Andrew County has 28 dams, only one of which is 

regulated by the department.  The average dam height is 27.07 feet and has a cumulative 

drainage area of 10,708 acres. They are owned by local governments, water districts, 

homeowners associations or private individuals.  Most of the dams are earthen structures.  No 
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dams in Andrew County are used for power generation.  Three dams in Andrew County are 

considered Class I by DNR: Savannah City Reservoir Dam, Happy Holler Dam and Keller Lake 

Dam.  These are identified in Figure 2.4.  

                                   

             

The map in Figure 2.5 identifies the eight dams that are classified as high hazard potential and 

the one classified as significant in the NID for Andrew County.  Individual potential inundation 

boundary maps are located in Appendix B.  Additional information regarding the NID dams in 

                              

                                              

Figure 2.5 

Figure 2.4 

Source: Mo-Kan, 2016 
 

 
 
 

 

Source: Mo-Kan, 2016 
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Andrew County is provided below in Figure 2.6 

                           National Inventory of Dams for Andrew County 
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SCHWEIZER LAKE 
DAM MO11251 High 25 MILL CREEK ST JOSEPH 15 ANDREW N 

KELLER LAKE DAM MO11608 High 25 
TRIB-DILLON 
CREEK ST. JOSEPH - ANDREW N 

LAKELAND 
ESTATES LAKE 
DAM MO10499 High 25 TR-102 RIVER ST JOSEPH - ANDREW N 
THOMPSON LAKE 
DAM MO10720 High 30 

TR-CAPLES 
CREEK AMAZONIA 5 ANDREW N 

DYSART LAKE DAM MO11065 High 25 
TR-ARAPAHOE 
CREEK ST JOSEPH - ANDREW N 

LAKE LA VERNE 
DAM MO10086 High 30 

TR-PLATTE 
RIVER CAWOOD 1 ANDREW N 

SAVANNAH CITY 
RESERVOIR DAM 

MO10038 High 34 MACE CREEK AMAZONIA 5 ANDREW N 

HAPPY HOLLER 
DAM MO12380 High 43 PLATTE RIVER WHITESVILLE - ANDREW Y 

CULVER LAKE DAM MO11026 Low 25 
TR-THIRD FORK 
PLATTE RIVER UNION STAR - ANDREW N 

MONONAME 278 MO10784 Low 20 
TR DILLON 
CREEK AVENUE CITY - ANDREW N 

COLE LAKE DAM MO11722 Low 25 
TR-LINCOLN 
CREEK ST JOSEPH - ANDREW N 

PETERSON LAKE 
DAM MO11810 Low 26 

TR-THIRD FK 
PLATTE RIVER AGENCY 27 ANDREW N 

ANDREW COUNTY 
LAKE DAM MO10083 Low 25 DILLON CREEK ST JOSEPH 10 ANDREW N 
FORD LAKE DAM MO10558 Low 23 MACE CREEK AMAZONIA 4 ANDREW N 
PARADISE LAKE MO10041 Low 20 TR MACE CREEK AMAZONIA - ANDREW N 

KELLEY LAKE DAM MO10487 Low 26 

TR-ONE 
HUNDRED AND 
TWO RIVER ROCHESTER - ANDREW N 

SYBERT LAKE DAM-
UPPER MO12090 Low 25 

TR-HUNDRED 
AND TWO RIVER ROSENDALE - ANDREW N 

ROACH SITE 005 MO12271 Low 26 HICKORY CREEK WHITESVILLE 7 ANDREW N 
SCHWEIZER SITE 
003 MO12270 Low 29 NODAWAY NODAWAY 3 ANDREW N 
SYBERT LAKE DAM-
LOWER MO12094 Low 26 

TR-HUNDRED 
AND TWO RIVER ROSENDALE - ANDREW N 

CONNIE FIELD MO50835 Low 37 102 RIVER NONE - ANDREW N 

Figure 2.6 
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SCHWEIZER 004 MO50004 Low 27 NODAWAY NODAWAY 3 ANDREW N 

BASHOR DAM NO. 1 MO50135 Low 27 
TR-CROOKED 
CREEK ROCHESTER 13 ANDREW N 

CLINT MESSNER MO50834 Low 33 MACE CREEK NONE - ANDREW N 
JEFF & CARYL 
LANCE DAM #1 MO50136 Low 26 

TR-LONG 
BRANCH CREEK AVENUE CITY 6 ANDREW N 

LANCE NO 1 MO50000 Low 29 
TR-KELLOG 
BRANCH AVENUE CITY 18 ANDREW N 

LANDESS DAM SITE 
002 MO12272 

Signif
icant 28 LINCOLN CREEK NODAWAY 13 ANDREW N 

 

The Savannah City Reservoir is located northwest of the city of Savannah in a rural area.  

The reservoir is a recreational area enjoyed by many residents.  A few homes are located in the 

area around the reservoir.  It is also located near U.S. Highway 71.  The reservoir is a back-up 

water supply for the city of Savannah. 

            Happy Holler Dam is the only regulated dam.  Happy Holler Lake Conservation Area 

includes a 622-acre conservation area.  The park also includes camping sites, but there are no 

amenities. There are no homes or facilities in the area.  Keller Lake Dam is a private dam located 

in an area north of the intersection of U.S. Highway 59 and Interstate 29.  There are homes and 

businesses near the lake. 

Coordination with FEMA Risk MAP Project 

Risk Mapping, Assessment and Planning (Risk MAP) is the FEMA Program that 

provides communities with flood information and tools they can use to enhance their mitigation 

plans and take action to better protect their citizens. Through collaboration with state, tribal and 

local entities, Risk MAP delivers quality data that increases public awareness and leads to action 

that reduces risk to life and property.  This data is not yet available to Andrew County. 

           As mentioned above, Andrew County does not currently have a Risk MAP watershed 

project.  However, it does have an effective FIS/DFIRM (available from the Map Service 

Center).  Once completed, Risk MAP will provide mitigation planning support in a variety of 

Source: National Inventory of Dams 
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ways including helping in the assessment of risks and identifying action items to reduce 

vulnerability.  In addition, this project will provide tools to improve the understanding of risk by 

local officials and the general public.  Figure 2.7, Missouri Study Map 7-6-2015, illustrates the 

current status of Missouri counties in regard to Risk Map projects, including Andrew County.  

 

                   

 

Probable Severity 

Due to location and size, dam failure would have a critical impact on the area 

immediately below the dam.  Because the Savannah City Reservoir serves as a contingent water 

supply, dam failure could have a more significant impact. 

Probable Risk 

Dam failure is unlikely to happen in Andrew County.  There is no record of a dam failure 

within the county.  For the 26-year period from 1975 to 2001 for which dam failure statistics are 

Figure 2.7 
 

Source: FEMA 
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available, 17 dam failures were recorded. According to this data, the annual probability 

calculates to a 65% (17/26 = 0.65 or 65%) probability in any given year for at least one dam 

failure event somewhere in the State of Missouri.  However, with over 5,000 dams in the State, 

this translates to an overall low probability per dam structure. 

Adverse Impact 

            If a dam with a high hazard level, as determined by DNR, would fail, it would have a 

critical impact on the area immediately below the dam.  Because the Savannah City Reservoir is 

a backup water supply, it could have a more significant impact.  If a dam with a significant or 

low hazard level would fail, the impact would be negligible.  
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Drought 

Drought is a natural hazard that is usually first experienced by farmers and the agriculture 

sector but its lingering presence can impact communities, economies, food and water supplies 

and the natural environment on national levels.  The National Climatic Data Center (NCDC) 

estimates drought costs the U.S. economy about $7 billion to $9 billion per year.  However, 

particular years can be more damaging.  Examples within the 

past thirty years include 1980, 1988, 2011 and 2012.  NCDC 

reported losses from these events as four of the costliest 

droughts affecting the United States since 1980 (see Figure 

2.8).  These examples were prolonged and stretched across 

much of the United States; as a result damages led to massive 

outlays in crop insurance payouts, grocery price inflation and 

communities rationing water.  Please see the attached chart 

identifying the costs adjusted  for 2012 dollars.  Andrew 

County farmers and communities were among those affected. 

            To be considered a drought, the average balance of precipitation, ground and surface 

water supplies and evapotranspiration should be lower than normal over an extended period of 

time.  If precipitation averages out for a year normally, but is received at the wrong times, a 

drought may be more severe than otherwise indicated by statistical measurements.  Other 

weather events can exacerbate drought.  High winds, low humidity and heat waves often increase 

the perception of conditions and can aggravate a drought’s severity.  Each of these examples of 

drought affects one or more economic arenas in Andrew communities. Given a significant level 

of severity, a drought can decimate a city, county or even a multi-state region. 

Types of Drought 

FEMA defines a drought as a period of prolonged dryness.   

The most current standards categorize drought into five classes: 

• Agricultural Drought: defined by soil moisture deficiencies; 

• Hydrological Drought: defined by declining surface water and groundwater supplies; 

Figure 2.8 
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• Meteorological Drought: defined by precipitation deficiencies; 

• Hydrological Drought and Land Use: defined as a meteorological drought in one area that has 
hydrological impacts in another area; and 

• Socioeconomic Drought: defined as droughts that impact supply and demand of some 
economic commodity. 

Measuring Drought 

             To a farmer, a drought is a period of moisture deficiency that affects the crops under 

cultivation.  Even two weeks without rainfall can stress many crops during certain periods of the 

growing season. To a meteorologist, a drought is a prolonged period of moisture deficiency.  A 

drought lasting less than three months is considered to be short term; four to six months is a 

significant drought and more than six months can devastate a local agriculture-based economy.  

To a water manager, a drought is a deficiency in water supply availability and water quality. 

Drinking water suppliers may consider themselves in a drought status when demand for their 

water reaches a certain percentage of their maximum capacity to deliver the product.  When 

temperature reaches a certain level and demand outpaces production, or it looks as if stores will 

be depleted before recharge occurs, drinking water suppliers may decide to invoke special rules 

designed to limit demand. 

Drought Severity Classification 

            Short-term drought indicator blends focus on 1-3 month precipitation. Long-term blends 

focus on 6-60 months.  Additional indices used, mainly during the growing season, include the 

USDA/NASS Topsoil Moisture, Keetch-Byram Drought Index (KBDI), and NOAA/NESDIS 

satellite Vegetation Health Indices.  Indices used primarily during the snow season and in the 

West include snow water content, river basin precipitation, and the Surface Water Supply Index 

(SWSI). Other indicators include groundwater levels, reservoir storage, and pasture/range 

conditions.  The Drought Monitor summary map identifies drought areas, labeling droughts by 

intensity, with D1 being the least intense and D4 being the most intense (see Figure 2.9).  Areas 

labeled “D0” are drying out and/or possibly heading for drought, or are recovering from drought 
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but not yet back to normal, suffering long-term impacts such as low reservoir levels.  

 

The Standard Precipitation Index (SPI) is based on the probability of precipitation for any 

time scale.  The SPI shown in Figure 2.10 can be computed for different time scales, can provide  

 

                           

 

Figure 2.9 

Figure 2.10 

Source: www.ncd.noaa.gov 
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provide early warning of drought and help access drought severity, and is less complex than the 

Palmer Index, shown in Figure 2.11.  The understanding of a deficit of precipitation has different 

impacts on groundwater, reservoir storage, soil moisture, snowpack and stream flow leading to 

the development of the SPI in 1993.  The SPI is designed to quantify the precipitation deficit for 

multiple time scales. These time scales reflect the impact of drought on the availability of the 

different water resources.  Soil moisture conditions respond to precipitation anomalies on a 

relatively short scale.  Groundwater, streamflow and reservoir storage reflect the longer-term 

precipitation anomalies.  

 

 

      The SPI calculation for any location is based on the long-term precipitation record for a 

desired period.  Positive SPI values indicate greater than average precipitation, and negative 

values indicate less than average precipitation.  Because the SPI is normalized, wetter and drier 

climates can be represented in the same way, and wet periods can also be monitored using the 

SPI. The positive total of the SPI for all the months within a drought can be called the drought’s 

magnitude.  By understanding a region’s SPI value and history, communities can plan for the 

increasing impacts of a drought as they enter into it.   

Figure 2.11 

Source: www.ncd.noaa.gov 
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Another tool, more readily understood by non-professionals, is the Palmer Drought Severity 

Index (PDSI), which is published jointly by NOAA and the U.S. Department of Agriculture. The 

Palmer index measures water supply and soil moisture.  Many people in the agriculture and 

water utility communities use this index daily in their decision-making. When the PDSI is 

examined regionally, a sense of local drought conditions can be obtained. 

            Crop Moisture Index (CMI) is a derivative of the PDSI which looks at moisture supply in 

the short term for crop producing regions. The CMI monitors week-to-week crop conditions. 

Whereas the PDSI monitors long-term meteorological wet and dry spells, the CMI was designed 

to evaluate short-term moisture conditions across major crop-producing regions. Because it is 

designed to monitor short-term moisture conditions affecting a developing crop, the CMI is not a 

good long-term drought monitoring tool.  The CMI’s rapid response to changing short-term 

conditions may provide misleading information about long-term conditions.  For example, a 

beneficial rainfall during a drought may allow the CMI value to indicate adequate moisture 

conditions, while the long-term drought at that location persists. 

            Objective Blends of Drought Indicators is a new method of predicting drought, severity 

and length.  It is an amalgamation of other indexes and measurements with the goal of 

determining long- and short-term predictions.  At this point, it is considered experimental.  

Figure 2.12 is an example of the Short-Term Drought Indicator Blend and Figure 2.13 is a 

comparative view of the different drought measurement indexes. 

  

  

  

  

  

  

  

  

  

Figure 2.12 

Source: www.ncd.noaa.gov 
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Drought is often difficult to predict.  It is the one natural disaster that comes on slowly, yet can 

have the most significant economic impact if it becomes extreme.  Conversely, drought 

conditions can be remedied by nature. 

  Ranges 

Category Description Possible Impacts 

Palmer 
Drought 
Severity 
Index (PDSI) 

CPC Soil  
Moisture 
Model  
(Percentiles) 

USGS Weekly 
Streamflow 
(Percentiles) 

Standardized 
Precipitation 
Index (SPI) 

Objective 
Drought 
Indicator 
Blends 
(Percentiles) 

D0 Abnormally 
Dry 

Going into drought: 
 short-term dryness slowing 

planting, growth of crops or 
pastures 

Coming out of drought: 
 some lingering water deficits 

 pastures or crops not fully 
recovered 

-1.0 to -1.9 21 to 30 21 to 30 -0.5 to -0.7 21 to 30 

D1 Moderate 
Drought 

 Some damage to crops, 
pastures 

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

 Voluntary water-use 
restrictions requested 

-2.0 to -2.9 11 to 20 11 to 20 -0.8 to -1.2 11 to 20 

D2 Severe 
Drought 

 Crop or pasture losses likely 

 Water shortages common 

 Water restrictions imposed 

-3.0 to -3.9 6 to 10 6 to 10 -1.3 to -1.5 6 to 10 

D3 Extreme 
Drought 

 Major crop/pasture losses 

 Widespread water shortages or 
restrictions 

-4.0 to -4.9 3 to 5 3 to 5 -1.6 to -1.9 3 to 5 

D4 Exceptional 
Drought 

 Exceptional and widespread 
crop/pasture losses 

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

-5.0 or less 0 to 2 0 to 2 -2.0 or less 0 to 2 

Source: The National Drought Mitigation Center- http://droughtmonitor.unl.edu 

Figure 2.13 

http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/PDSI.aspx
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/PDSI.aspx
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/PDSI.aspx
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/PDSI.aspx
http://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml
http://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml
http://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml
http://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml
http://waterwatch.usgs.gov/
http://waterwatch.usgs.gov/
http://waterwatch.usgs.gov/
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/SPI.aspx
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/SPI.aspx
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro/SPI.aspx
http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/droughtblends.php
http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/droughtblends.php
http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/droughtblends.php
http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/droughtblends.php
http://www.cpc.ncep.noaa.gov/products/predictions/tools/edb/droughtblends.php
http://droughtmonitor.unl.edu/
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Local Susceptibility 

The State of Missouri is divided into six regions of similar climate conditions to classify 

drought susceptibility, with categories of slight, moderate and high susceptibility. Andrew 

County’s susceptibility is rated low near the Missouri River, and high in areas outside of the 

influence of the Missouri River.  Andrew County, as shown in Figure 2.14, falls in the highly 

likely probable category on the risk scale, as the majority of the county’s agricultural production 

areas lay in the high susceptibility zone. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   Source:  DNR, Missouri Drought Plan, 2002 
 
             The effects include crop and livestock failures, drinking water supply depletion and 

economic disruptions.  While the underlying geology of water saturated alluvium allows for 

ample groundwater supplies, these supplies take time to develop and can be considerably more 

Figure 2.14 

  



 
 
  
  

67 
 

expensive to tap than surface waters.  They can also be of poorer quality than surface water 

drinking supply sources. 

Historic Occurrences 

The Federal Emergency Management Agency (FEMA) website lists one presidential 

disaster declaration with drought.  This took place in September 1976.  Since then, Missouri 

governors have identified a handful of drought disaster events, including February 2003 when 

Gov. Bob Holden declared 29 Missouri counties as disasters due to drought, including Andrew 

County. Drought had gripped the northern and western portions of the state since the previous 

summer. Gov. Holden asked for the disaster designations to help Missouri farmers whose corn 

yields in 2002 were down 21 percent from 2001.  The soybean crop was off 11 percent from the 

year before.  

A drought occurring in the fall and winter of 1988 created a water shortage in January 

and February 1989 because the water level was too low for the local water utility’s pumps to 

extract water from the river.  Fire trucks were used to pump water from the Missouri River to the 

water processing plant to provide water for fire protection.  Drinking water was rationed as the 

shortage lasted several days. 

Missouri was impacted by persistent drought in 2012.  The University of Missouri and 

the Food and Agricultural Policy Research Institute estimated the financial losses to Missouri 

livestock and poultry operations exceeded $547 million. Drought caused several agriculture-

related disaster declarations for the county, as shown in Figure 2.15.   

 

                                      Andrew County - Drought 

Location Date Type Property 

 

Crop Damage 

ANDREW 

 

04/01/2000 Drought 0.00K 0.00K 

ANDREW 

 

07/01/2012 Drought 0.00K 0.00K 

ANDREW 

 

08/01/2012 Drought 0.00K 0.00K 

ANDREW 

 

09/01/2012 Drought 0.00K 0.00K 

Figure 2.15 
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Source: The Drought of 2012, Office of Missouri Governor: 
2013 

ANDREW 

 

10/01/2012 Drought 0.00K 0.00K 

ANDREW 

 

11/01/2012 Drought 0.00K 0.00K 

ANDREW 

 

12/01/2012 Drought 0.00K 0.00K 

ANDREW 

 

01/01/2013 Drought 0.00K 0.00K 

ANDREW 

 

02/01/2013 Drought 0.00K 0.00K 

ANDREW 

 

03/01/2013 Drought 0.00K 0.00K 

ANDREW 

 

09/01/2013 Drought 0.00K 0.00K 

Totals: 
  

0.00 .000K 
Source: https://www.ncdc.noaa.gov/stormevents/ 

 

            Thirty residents in Andrew County participated in emergency cost-share assistant 

contracts to drill or deepen wells or expand irrigation systems to address water needs brought on 

by the drought (see Figure 2.16).   

  Figure 2.16 

                                                                                                                                   

 

 

  

  

 

 

 

 

 

https://www.ncdc.noaa.gov/stormevents/
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Location 

All areas of Andrew County are at risk for drought. 

Probable Severity: 

            Andrew County is susceptible to drought in any given year.  The DNR’s drought 

response system has four phases.  Phase 1 begins when water monitoring analysis indicates 

anticipated drought consequences.  The situation moves into Phase 2 when the PDSI reads -1.0 

to -2.0. At the same time, stream flow, reservoir levels and groundwater levels are below normal 

over a period of several months.  Phase 3 is based on a PDSI between -2.0 to -4.0 and various 

other factors.  Phase 4, or activation of drought emergency procedures, generally begins when 

the PSDI exceeds -4.  

Probable severity levels of a future drought are: 

Phase:    Probable Severity: 

Phase 1, Advisory:   Negligible  

Phase 2, Alert:    Limited 

Phase 3, Conservation:  Limited  

Phase 4, Emergency:   Critical  

            Depending on the duration of a drought, it would lead to limitations on water use by 

domestic and commercial users, and adverse impacts on the agriculture sector of the economy. 

The impact could extend to tertiary sectors of the economy that depend on farming.  While 

modern soil conservation efforts can help conditions from getting as severe as the Dust Bowl era, 

a deep and prolonged drought could cause catastrophic effects. 

Probable Risk 

Although it would be best to use at least a 20-year period from which to draw data on drought 

events in order to obtain a more accurate estimate of probability, only an 18-year record period is 
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available from the NCDC. Over the 18-year record period, Andrew County was in a drought for 

11 months. There are a total of 216 months in the record period. The calculated risk percent from 

the number of months of drought and the total number of months in the record period equates to 

the annual average percentage of 5.09% probability of drought occurrence in the county.   

Adverse Impact 

            The impact of the drought would depend on the severity and length of the drought. The 

impact to agriculture and related businesses would initially be limited, but could reach critical 

stages, also affecting drinking supplies, industry, the environment and potentially health. 
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Earthquake 

            The earth’s crust is made up of gigantic plates (tectonic plates) that float on the semi-

liquid inner core of the earth.  The plates are always in motion, although the motion is very slow 

and not noticeable without instrumentation.  Where the plates join or have volcanic activity they 

form long linear boundaries.  The stress is built up and stored at the boundary of these tectonic 

plates.  The sudden release of stress creates a seismic wave which is often felt as an earthquake. 

Earthquakes have different levels of intensity.  The Federal Emergency Management Agency 

(FEMA) describes an earthquake as a sudden rapid shaking of the earth caused by the breaking 

and shifting of rock beneath the surface.  

            While most earthquakes are caused by movement of the earth's tectonic plates, human 

activity can also produce earthquakes.  Four main activities contribute to this phenomenon: 

storing large amounts of water behind a dam (and possibly building an extremely heavy build-

ing), drilling and injecting liquid into wells, and by coal mining and oil drilling.1 Perhaps the 

best known example is the May 2008 Sichuan earthquake in China's Sichuan Province; this 

tremor resulted in 69,227 fatalities and is the 19th deadliest recorded earthquake.  The Zipingpu 

Dam is believed to have fluctuated the pressure of the fault…; this pressure probably increased 

the power of the earthquake and accelerated the rate of movement for the fault.2  Human activity 

accelerating movements of faults is growing in the central United States due to the fracking in 

the oil industry and the escalating number of earthquakes in the region.   

            The BBC writes, “Fracking is the process of drilling down into the earth before a high-

pressure water mixture is directed at the rock to release the gas inside.  Water, sand and 

chemicals are injected into the rock at high pressure which allows the gas to flow out to the head 

of the well.”3  See Figure 2.17.  The US Geological Survey (USGS) notes they believe this 

endeavor leads to seismic activity.  USGS reports, between the years 1973 and 2008, there was 

an average of 21 earthquakes of magnitude three and larger (M3+) in the central and eastern 

United States.  This rate jumped to an average of 99 M3+ earthquakes a year in 2009 and 2013, 

and the rate continues to rise.  In 2014, alone, there were 659 M3+ and larger earthquakes.  

                                                      
1 Madrigal, Alexis, "Top 5 Ways to Cause a Man-Made Earthquake", Wired News, June 2008 
2 "How Humans Can Trigger Earthquakes", National Geographic, February 10, 2009   
3 “What is Fracking and Why Is it Controversial”, BBC News, December 16, 2015 

https://en.wikipedia.org/wiki/Tectonic_plate
https://en.wikipedia.org/wiki/Dam
https://en.wikipedia.org/wiki/Building
https://en.wikipedia.org/wiki/Building
https://en.wikipedia.org/wiki/Water_well
https://en.wikipedia.org/wiki/Coal_mining
https://en.wikipedia.org/wiki/Oil_well
https://en.wikipedia.org/wiki/2008_Sichuan_earthquake
https://en.wikipedia.org/wiki/Sichuan_Province
https://en.wikipedia.org/wiki/List_of_natural_disasters_by_death_toll#Earthquakes
https://en.wikipedia.org/wiki/Zipingpu_Dam
https://en.wikipedia.org/wiki/Zipingpu_Dam
http://news.nationalgeographic.com/news/2009/02/photogalleries/humans-cause-earthquakes/photo2.html
https://en.wikipedia.org/wiki/National_Geographic_Society
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While this has not directly affected Andrew County, there may be long-term effects for the 

region. 

           
 

Tremors associated with earthquakes can be very brief or can last as long as five minutes. They 

can reoccur quickly or in increasing intervals. They can even persist over several months.  The 

larger shock waves can cause ground failure, landslides, liquefaction, uplifts and sand blows. 

            The Richter scale is one of the most commonly mentioned intensity scales. The USGS 

notes that earthquakes less than 2.0 on the Richter scale are called microquakes and are usually 

not felt by people, but recorded only on local seismographs. Events with a magnitude above 4.5 

are recorded by seismographs all over the world. The largest known shocks have had magnitudes 

of 8.9.  The Richter scale does not measure damage from earthquakes.  The Modified Mercalli 

Intensity Scale gets far less attention, but is a better representative of the impact an event can 

have upon an area.  It is described in Figure 2.18.  Damage from earthquakes occur from one of 

several causes.  Seismic waves can cause the ground to shake in horizontal and vertical 

vibrations.  Buildings are more susceptible to damage from horizontal motion than from vertical 

motion.   

Surface faulting is the second cause of earthquake damage.  This phenomenon is defined 

as the offset or tearing of the earth's surface by a differential movement across a fault, which 

Figure 2.17 

Source: http://eciu.net/ 
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Tectonic uplift and subsidence is the third earthquake phenomenon.  In the 1964 Alaska 

earthquake, structures were leveled to sea level, resulting in permanent or intermittent 

inundation.  Tectonic uplift caused shallowing of harbors and waterways.  

Abbreviated description of the 12 levels of Modified Mercalli intensity. 

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

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

may swing.  

III Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not 

recognize it as an earthquake. Standing motor cars may rock slightly. Vibration similar to the passing of a 

truck. Duration estimated.  

IV Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors 

disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing motor cars 

rocked noticeably.  

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

Pendulum clocks may stop.  

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

slight.  

VII Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary 

structures; considerable damage in poorly built or badly designed structures; some chimneys broken.  

VIII Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with 

partial collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns, 

monuments, walls. Heavy furniture overturned.  

IX Damage considerable in specially designed structures; well-designed frame structures thrown out of 

plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.  

X Some well-built wooden structures destroyed; most masonry and frame structures destroyed with 

foundations. Rails bent.  

Figure 2.18 
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 Earthquake induced failures is the fourth earthquake damage-causing phenomenon.  One effect 

in this group is liquefaction.  During 

strong shaking, areas having clay-free 

sands, silts, and groundwater within 

30 feet of the surface can temporarily 

lose strength and behave like fluids.  

Structures found on these materials 

can settle, tip or be ripped apart as the 

ground spreads laterally or flows.   

Landslides occur when an earthquake 

dislodges rock and debris on steep 

slopes, triggering rock falls, avalanches 

and slides.  Further, most clay soils lose shear strength when disturbed by ground shaking.  

            Because Andrew County  

is located near the middle of the North American Continent, far away from volcanoes and 

historic earthquake zones, some incorrectly assume it is not subject to the risk of an earthquake. 

While very infrequent and usually only barely detectable, 

 earthquakes do occur in the region. 

            Two fault areas may have some effect upon Andrew County: the New Madrid fault (see 

Figure 2.20) in southeast Missouri and the Nemaha fault in eastern Kansas.  The greatest risk is 

from the Nemaha fault, which stretches roughly from Oklahoma City, Ok., north to Lincoln, Ne., 

about 60 miles west of Andrew County. 

             The New Madrid seismic zone has a record of earthquakes in southeast Missouri prior to 

the 19th century.  While the written record is not detailed, there is ample geologic evidence that 

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

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

Source: http://pubs.usgs.gov/gip/earthq4/severitygip.html  

                                                                    Figure 2.19   
 

Source:http://quake.wr.usgs.gov/prepare/factsheets/NewMa
drid/Charleston1895.gif 
 

http://pubs.usgs.gov/gip/earthq4/severitygip.html
http://quake.wr.usgs.gov/prepare/factsheets/NewMadrid/Charleston1895.gif
http://quake.wr.usgs.gov/prepare/factsheets/NewMadrid/Charleston1895.gif
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the New Madrid seismic zone has a long history of activity.  A French missionary traveling 

down the Mississippi River reported a tremor on Christmas Day in 1699, while he was encamped 

near the location of present-day Memphis, Tenn.  At 2:00 a.m. on Dec. 16, 1811, the strongest 

earthquake to occur in the United States struck New Madrid.  The course of the Mississippi 

River was changed, houses were flattened and the effects of the quake were felt as far away as 

central New York State. 

 

The New Madrid fault can be seen in Figure 2.20 as the red area in southeast Missouri 

and northeast Arkansas.  The Nemaha fault is the bowling pin shaped green area in eastern 

Kansas and southeast Nebraska in the other map above.  The map illustrates the potential 

magnitude to be expected in the next 50 years from both of these faults.  While Andrew County 

is located in a zone of low damage potential, caution is warranted. 

Historic Occurrences 

            On April 24, 1867, St. Joseph, Mo., which is located to the south of Andrew County, 

experienced a 7.0 earthquake according to the Modified Mercalli Intensity Scale.  According to 

newspaper accounts, windows broke, plaster fell, solid bricks swayed and walls cracked. It was 

reported that the brick walls of the schoolyard cracked several feet from the ground.  On Jan. 7, 

1906, St. Joseph experienced a 5.0 to 6.0 earthquake according to the MMI Scale.  Newspaper 

accounts indicate the event rattled dishes and "tinware," detached several pictures from walls, 

 
Source: http://neic.usgs.gov/neis/states/missouri/hazards.html 
http://neic.usgs.gov/neis/states/kansas/hazards.html 

          Figure 2.20 -Area Peak Acceleration Expectations for the Next 50 Years 

http://neic.usgs.gov/neis/states/missouri/hazards.html
http://neic.usgs.gov/neis/states/kansas/hazards.html
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swayed floors and frightened residents.  There was no serious damage reported.  A similar 

incident occurred in 1969.   No information was recorded for Andrew County for these events.  

Location  
            All areas of Andrew County share an equal risk of earthquake.  

Probable Severity 

In 1997, the Department of Natural Resources and the Division of Geology and Land 

Survey created a seismic survey of the St. Joseph area.  The survey was completed to explore a 

potential surface rupture in south St. Joseph, which is within 20 miles of Andrew County. 

Research to date has not concluded where the potential surface rupture originated or if it is 

active.  The City of St. Joseph has a potential seismic risk of II on the Mercalli scale.  The State 

of Missouri offers the map in Figure 2.21 as the projected earthquake intensity estimate for the 

state.  For a 7.6-magnitude earthquake along the New Madrid fault, Andrew County is located 

within the VI intensity range, indicating slight damage.   

 

 

 

 

 

 

 

 

 

            

  

Figure 2.21 

Source: www.dnr.mo.gov 
 

 

Mercalli Level of Probably Risk of Occurrence 

I – III: Likely  VII-IX: Unlikely 

IV-VI: Possible X-XIII: Unlikely 
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Indirect hazards may occur at great distances from large earthquakes.  Liquefaction 

disintegration of alluvial soils, landslides and life-line disruptions will most affect areas closest 

to the epicenter, but may occur at significant distances.  Subsurface conditions of the Mississippi 

and Missouri River valleys tend to amplify earthquake ground shaking.  As a result, much of 

Missouri is at risk from earthquakes. 

Probable Risk 

Without a historical record for earthquakes in Andrew County it is not possible to 

calculate a precise probability of earthquake occurrence.  The Center for Earthquake Research 

and Information (CERI) at the University of Memphis has computed conditional probabilities of 

a magnitude 6.0 earthquake in the New Madrid seismic zone.  According to a fact sheet prepared 

by SEMA in 2003, the probability for a magnitude 6.0 to 7.5 or greater earthquake along the 

New Madrid Fault is 25 to 40 percent over the next 50 years.  At the 25% level, the likelihood of 

an earthquake happening in a given year is 1.0%.  At the 40% level, the likelihood of an 

earthquake happening in a given year is 1.6%.  As previously stated, Andrew County is located 

in the VI risk zone.  

Adverse Impact 

            The impact on the general public, businesses, services and the infrastructure may be 

lessened if precautions are undertaken at multiple levels. Increased education, concern and 

subsequent action can reduce the potential effects of an earthquake, and can be done in 

conjunction with preparations for other natural hazards.  

            Individuals can reduce their own vulnerability by taking some simple and inexpensive 

actions within their own households.  Local government can take action to lower the threat 

through regulation of new development, assuring that vital or important structures resist hazards 

and developing infrastructure in a way that decreases risk.  State agencies and the legislature can 

assist the other levels of action and provide incentives for minimizing hazards. Based on USGS 

projections, Andrew County is most at risk for Modified Mercalli Level VI, which would have a 

limited impact. 
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Floods and Levee Failure 

Floods are the second most common and the most costly disaster in the United States after 

fire.  Many communities experience some sort of flooding after periods of heavy rain or when 

winter snow thaws.  Floods can develop slowly or occur in a matter of seconds; yet, are among 

the more easily predictable natural disasters.  SEMA’s State Hazard Analysis describes a flood 

as a partial or complete inundation of normally dry land areas.  Riverine flooding is defined as 

the overflow of rivers, streams, drains and lakes due to excessive rainfall, rapid snowmelt or ice. 

Because flash floods can develop in just a matter of hours, most flood related deaths result from 

this type of flooding event. 

Flat areas next to rivers and streams, that carry excess water during high flow events, are 

called floodplains (see Figure 2.22).  Unfortunately these areas can also be the most desirable 

areas for construction of buildings and habitation.  Many of these floodplain areas handle all but 

the most excessive floodwaters without damage to human settlements.  However, construction 

has continually encroached into the flood plain and developments have suffered flood-related 

disasters.   

The “100-year floodplain” is that  

area in which a flood has a one percent 

chance of occurring each year.  See 

Figure 2.23.  In other words, the area 

within the boundary of the 100-year 

floodplain should, on average, be flooded 

at least once every hundred years. See 

Appendix B for a map of the 100-year 

and floodplain within Andrew County.  

These floodplains exist within an area 

called a watershed or drainage basin. 

Drainage basins are the complete 

area drained by a river or stream.  Andrew County is drained wholly by the Missouri River basin, 

which drains much of the nation.  In some instances, flooding may not be caused directly by a 

river, stream or lake overflowing its banks.  It may simply result from a combination of 

Source: Quick Guide, Missouri SEMA-www.floodplain.sema 
.dps.mo.gov 
 

Figure 2.22 
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excessive rainfall and/or snowmelt, saturated ground and inadequate drainage.  Under these 

circumstances, water will find the lowest elevations.  Often these areas are not in an identified 

floodplain. This type of flooding is called sheet flooding and it becomes increasingly prevalent 

as development (hard surfaces, buildings, etc.) outstrips the ability of natural drainage.                                                                                                                                                                     

 

 

 

 

 

 

 

 

 

 

 

 

Flooding can also occur when storm and sanitary sewers cannot handle extreme volumes 

of water flow following storm events.  As a result, water can back into basements, which may 

damage mechanical systems and create serious public health and safety concerns.  Intense storms 

dropping large amounts of rain within brief periods cause flash floods.  Many times, flash floods 

occur with little or no warning and can reach full intensity in only a few minutes, while an 

overabundance of surface water upstream from the affected area causes riverine floods with 

slower onsets. 

 A number of factors contribute to susceptibility to a stream flood.  Variables include 

topography, ground saturation, previous rainfall amounts, soil types, drainage, basin size, 

drainage patterns of streams and vegetative cover.  When soil is saturated, additional rainfall 

results in more runoff and contributes to flooding.  When vegetative ground cover is removed 

and replaced with extensive amounts of asphalt, concrete and buildings flash floods are more 

common. In this circumstance, water finds its way into adjacent streams and flooding may occur 

Source: Quick Guide, Missouri SEMA- www.floodplain.sema.dps.mo.gov 

  

Figure 2.23 
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either slowly or become a flash flood as a result.  The National Weather Service has three 

response levels for alerting the public to the danger of floods (see Figure 2.24.) 

 

Flood mitigation includes any activities 

that prevent an emergency, reduce the 

chance of an emergency hap-pening or 

lessen the damaging effects of 

unavoidable emergencies. Research in 

mitigation alternatives will help reduce 

the amount of structural damage to 

structures, financial losses and crop  

losses.  Such mitigation steps include 

engaging in floodplain management 

activities (planning and zoning), constructing barriers, such as levees and purchasing flood 

insurance.  

National Flood Insurance Program 

 The National Flood Insurance Program (NFIP) is a federal program enabling property 

owners in participating communities to purchase insurance protection against losses from 

flooding.  This insurance is designed to provide an insurance alternative to disaster assistance to 

meet the escalating costs of repairing damage to buildings and their contents caused by floods. 

Participation in the NFIP is based on an agreement between local communities and the 

federal government that states if a community will adopt and enforce a floodplain management 

ordinance to reduce future flood risks to new construction in special flood hazard areas, the 

government will make flood insurance available within the community as a financial protection 

against flood losses. 

Participating communities in Andrew County include the county and the communities of 

Amazonia, Bolckow, Country Club Village, Rosendale and Savannah (see Figure 2.25).  Each of 

these communities will continue to participate in the program by enforcing floodplain 

management requirements, regulating new construction within the flood plain and raising 

National Weather Service Response Level Activity 
Flood Warning Flash flooding or flooding has 

been reported or is imminent. 
Take the necessary precautions at 
once. 

Flood Watch Flash flooding or flooding is 
possible within the designated 
area. 

Flood Advisory Flooding of small streams, streets 
or low-lying areas, such as 
railroad underpasses and urban 
storm drains is occurring. 

  

Figure 2.24 

Source: National Weather Service 
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existing structures above flood levels.  The communities of Cosby, Fillmore and Rea are eligible, 

but do not currently participate in NFIP. 

 

Historic Occurrences   

Andrew County’s location on the 

Missouri River and the many streams and 

tributaries that flow through the county have 

contributed to its long history of flooding.  The 

region has suffered devastating floods in 1881, 

1952, 1993 and 2011 as the Missouri River 

spilled from its banks. On May 1, 1881, the St. 

Joseph Gazette published a story suggesting 

the importance of a relief fund for the “scores 

and hundreds of people who have been driven 

from their homes.”  In April of 1952, a 

massive snow melt from South Dakota followed the river down through and into Northwest 

Missouri, bringing 10 billion gallons of water an hour, and matching the devastation of 1881.  

After the flood receded, the Corps of Engineers developed a mitigation plan to take out the wide 

bend in the river that wrapped around the Rosecrans Airfield and force the river into a new and 

less flood-prone channel. 

The largest and most devastating river flooding occurred during the summer of 1993 

when the river reached a record breaking level of 33.7 feet.  In St. Joseph there were $50 million 

to $75 million in damages and lost production.  The area’s potable water supply was lost when 

the Missouri American Water Co. plant was flooded, and a major employer, Sherwood Medical 

Supplies, closed and relocated after its facilities were completely covered with floodwater.  

The National Weather Service described how excessive rainfall occurring from April to 

July 1993 produced severe to record flooding in a nine-state area of the upper Mississippi River 

basin. Heavy rainfall across Kansas and Missouri contributed to flooding in much of the lower 

Missouri River basin, which led to a chain reaction of flooding along the Kansas River and its 

tributaries.  

Participation in NFIP 

Andrew County Yes 

Amazonia Yes 

Bolckow Yes 

Cosby No 

Country Club Village Yes 

Fillmore No 

Rea No 

Rosendale Yes 

Savannah Yes 

  

Figure 2.25 
 
 

Source: FEMA National Flood Insurance Program 
Community Status Book 
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In many rural locations, the Flood of 1993 reached 100-year to 500-year flood discharges 

and river levels. The end result was catastrophic flooding at many locations along the Missouri 

and Mississippi rivers.  The area extent of flooding in 1993 was extraordinary, encompassing 

parts of nine states in the Midwest.  When the waters finally receded, the flood had claimed 47 

lives and caused billions of dollars in damages.   

According to the U.S. Army Corps of Engineers, a high percentage of crop acres in the 

Kansas City District floodplain area suffered losses due to the overtopping of nine of the fifteen 

units in the federally constructed Missouri River Levee System and virtually all of the non-

federal farm levees in the district. More than 1.4 million crop acres were classified as failed due 

to the flood, which resulted in damages totaling $359 million.  In 1993, the late start and long 

duration of flooding prevented many farmers from planting a crop in the first place, and if they 

did, many fields were flooded later, allowing no chance to replant or salvage the crop. 

 The Midwest suffered from a major flooding disaster in 2011 when the “Missouri River… 

basin experienced widespread record flooding from May through August 2011.  This flood event 

had a major impact on numerous communities and livelihoods along the river basins.  Major 

damage was inflicted on residences, businesses, infrastructure, transportation, and agriculture. 

Despite the record flooding, some property damage was mitigated and fatalities were limited, 

due… (to) advanced warning and decision support services….  Major flooding impacted the 

states of Montana, North Dakota, South Dakota, Iowa, Nebraska, Kansas and Missouri.”4 

Another report by the United States Geological Survey (USGS) entitled, The Effects of Missouri 

River Mainstem Reservoir System Operations on 2011 Flooding Using a Precipitation-Runoff  

Modeling System Model, noted “In 2011 the Missouri River... System experienced the largest 

volume of flood waters since the initiation of record-keeping in the nineteenth century.”  Despite 

the event causing over $2 billion in damages and five fatalities, Andrew County was spared from 

major devastation.   

The National Weather Service records 29 flood events that have occurred in Andrew 

County since the Flood of 1993.  Damage from the storm, as noted in Figure 2.23, is for the 

entire flooded area, not just Andrew County. 

                                                      
4 U.S. Department of Commerce/National Oceanic and Atmospheric Administration, Service Assessment, The 
Missouri/Souris River Floods of May-August 2011, May 2012 
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Location Date Type Death Injury Property Damage Crop Damage 

ANDREW COUNTY 09/21/1993 Flood 1 0 500.00K 0.00K 

ANDREW COUNTY 11/14/1993 Flood 0 0 50.00K 50.00K 

MISSOURI RIVER 05/07/1995 Flood 0 0 2.80M 2.00M 

MISSOURI RIVER 06/06/1995 Flood 0 0 700.00K 0.00K 

ANDREW COUNTY 07/04/1995 Flood 0 0 0.00K 0.00K 

ANDREW COUNTY 08/02/1995 Flood 0 0 0.00K 0.00K 

MISSOURI RIVER 06/26/2000 Flood 0 0 0.00K 0.00K 

MISSOURI RIVER 02/24/2001 Flood 0 0 0.00K 0.00K 

MISSOURI RIVER 06/14/2001 Flood 0 0 0.00K 0.00K 

MISSOURI RIVER 05/25/2004 Flood 0 0 0.00K 0.00K 

MISSOURI RIVER 05/30/2004 Flood 0 0 0.00K 0.00K 

WHITESVILLE 06/12/2004 Flash Flood 0 0 0.00K 0.00K 

BOLCKOW 06/13/2004 Flash Flood 0 0 0.00K 0.00K 

ROSENDALE 06/13/2004 Flash Flood 0 0 0.00K 0.00K 

SAVANNAH 07/16/2004 Flash Flood 0 0 10.00K 0.00K 

SAVANNAH 09/18/2004 Flash Flood 0 0 0.00K 0.00K 

ANDREW (ZONE) 05/13/2005 Flood 0 0 0.00K 0.00K 

SAVANNAH 06/04/2005 Flash Flood 0 0 0.00K 0.00K 

ROSENDALE 05/01/2006 Flood 0 0 0.00K 0.00K 

BOLCKOW 05/06/2007 Flood 0 0 4.00K 1.00K 

FILLMORE 05/06/2007 Flash Flood 0 0 0.00K 0.00K 

MIDWAY 08/24/2007 Flood 0 0 0.00K 0.00K 

ROSENDALE 03/02/2008 Flood 0 0 0.00K 0.00K 

AVENUE CITY 05/15/2009 Flash Flood 0 0 0.00K 0.00K 

MISSOURI RIVER 08/12/2011 Flood 0 0 0.00K 0.00K 

ROSENDALE 05/17/2015 Flash Flood 0 0 0.00K 0.00K 

REA 06/11/2015 Flash Flood 0 0 0.00K 0.00K 

NODAWAY 06/11/2015 Flash Flood 0 0 0.00K 0.00K 

Figure 2.26  

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Flash+Flood&eventType=%28Z%29+Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=11&endDate_dd=30&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5233949
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5253025
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5400529
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5400541
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5408686
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5408878
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5408877
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5413859
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5424628
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5454031
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5459004
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5502546
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=69432
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=33407
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=67096
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=88099
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=169575
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=581036
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=582466
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=582463
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BOLCKOW 07/16/2015 Flash Flood 0 0 0.00K 0.00K 

Totals: 
  

1 0 3.51M 2.00M 

Source: https://www.ncdc.noaa.gov/stormevents/ 

Figure 2.27 is table showing repetitive loss properties on record for Andrew County with the 

State Emergency Management Agency. 

 
Levee Failure 

Andrew County has one federal levee along the Missouri River. The levee near 

Amazonia is L476 in the Missouri River Levee System.  The levee is built to withstand a 500-

year flood.  The levee protects an area that is mostly agriculture land, but also includes the well 

fields of the Missouri American Water Co. 

This information was obtained through interviews with a Corps employee. Detailed 

information about levee failure is not available at this time. The U.S. Army Corps of Engineers is 

compiling inundation maps to assess the impact of levee failure. This information will be 

included in the next update of the plan as it becomes available 

Location 

Areas of Andrew County most at risk for flooding are the unincorporated areas adjacent 

to the Missouri River, the community of Rosendale and portions of Amazonia and Bolckow. 

Probable Severity 

In terms of overall damage, Missouri’s most severe single hazard is flooding, according 

to SEMA.  While the state averages some 28 tornadoes each year, damage is generally confined 

to small areas with few fatalities, if any.  By contrast, flooding has resulted in more federal 

disaster declarations in Missouri than any other hazard in the past three decades. 

Repetitive Loss Table 
 
Community Number Occupancy Properties Losses Data Type 
Unincorporated 
Andrew County 290004 Single Family 6 13 Non-mitigated 

Rosendale 290008 Single Family 1 2 Non-mitigated 

Figure 2.27 

Source: SEMA 

https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=595051
https://www.ncdc.noaa.gov/stormevents/
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Missouri’s vulnerability to flooding is greatly increased because it is subject to flooding 

from two principal sources: the Missouri River Basin and the Upper Mississippi River Basin. 

Over one-third of the annual monetary losses due to flooding in the Missouri River Basin occur 

in Missouri. 

Floods in Andrew County will include negligible damage from flash flooding which will 

likely occur every year.  It is possible that limited or critical flooding will occur in any given 

year.  Catastrophic damage may only occur every 100 years.  The county’s overall risk is critical. 

Probable Risk 

Given the county’s geographic location, multitude of rivers and streams, soil type and 

proximity to the Missouri River, flooding events are likely.  There have been a total of 28 

reported flood events in Andrew County from 1996 to 2015 in the NCDC storm event database. 

Of those, 12 have been flash floods.  Using a 20-year period of record, this equates to a 60% 

probability of occurrence in the county in a given year.  During this same time period there have 

been 10 riverine floods reported in the county, this equates to a riverine flood events every two 

years or a 50% probability of occurrence in any given year. 

Adverse Impact 

Mitigation efforts have been performed in the last five years to reduce flooding impact, 

but it continues to be a risk for the county. 

While Andrew County is susceptible to catastrophic flooding, a majority of the county’s 

population lives outside of the 100-year floodplain.  Furthermore, there a no large urban areas 

located inside the county.  The lack of large areas covered in hard surfaces, i.e. concrete, 

decreases the risk of flash flood as well.  The next disaster’s impact on the overall county will 

likely be low, with short-lived interruptions in the transportation network, such as washed out 

bridges or underwater roads, the most common disruption. 
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Heat Wave  

Heat kills human beings by pushing their bodies beyond their natural limits. The body’s 

internal thermostat produces perspiration that evaporates and cools the body under normal 

circumstances. However, evaporation is slowed in extreme heat and high humidity and the body 

must work extra hard to maintain a normal temperature.  

Temperatures that hover 10 degrees or more above the average high temperature for the 

region and last for several weeks are defined as extreme heat.  Humid or muggy conditions, 

which add to the discomfort of high temperatures, occur when a “dome” of high atmospheric 

pressure traps hazy, damp air near the ground. Excessively dry and hot conditions can provoke 

dust storms and low visibility. A heat wave combined with a drought can create a dangerous 

situation. 

Heat kills about 175 Americans every year, second only to severe winter weather among 

natural disasters to cause death, according to the National Weather Service (NWS). In addition, 

heat waves cause other health problems to progress more rapidly. The elderly and children are 

especially vulnerable. 

Missouri experiences about 40 days per year above 90°F.  July leads the statewide mean 

with 15 days above 90°F degrees, followed by August with an average of 12 days over 90°F. 

June and September average six days and four days respectively for temperatures above 90°F 

during the same 30-year period. 

Ambient temperature, however, is only one factor to consider in measuring the effect of 

heat. High humidity, which often occurs in Andrew County, along with exposure, wind and 

activity, must also be taken into consideration.  The NWS has devised a Heat Index (Figure 2.28) 

that combines air temperature and relative humidity to measure how hot it really feels.   

These Heat Index values were devised for shady, light wind conditions.  Exposure to full 

sunshine can increase the Heat Index values by up to 15°F. Strong winds, particularly of hot, dry 

air, can cause rapid evaporation of perspiration, and dangerously increase body temperature. 

The most accurate measure of environmental heat stress is the Wet-Bulb Globe 

Thermometer index, which measures three forms of heat load.  A variety of human physiological 

effects can result from heat waves, which are shown in Figure 2.29. 
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Figure 2.28 

Figure 2.29 

 
 

 

Heat Disorder Symptoms First Aid 

Sunburn Skin redness and pain, 
possible swelling, 
blisters, fever, 
headaches. 

Take a shower, using soap, to remove oils that may block 
pores preventing the body from cooling naturally. If blisters 
occur, apply dry, sterile dressings and get medical attention. 

Heat Cramps Painful spasms usually 
in leg and abdominal 
muscles. Heavy 
sweating. 

Firm pressure on cramping muscles or gentle massage to 
relieve spasm. Give sips of water. If nausea occurs, 
discontinue. 

Heat 
Exhaustion 

Heavy sweating, 
weakness, skin cold, 
pale and clammy. 
Weak pulse. Normal 
temperature possible. 
Fainting, vomiting. 

Get victim to lie down in a cool place. Loosen clothing. Apply 
cool, wet cloths. Fan or move victim to air-conditioned place. 
Give sips of water. If nausea occurs, discontinue. If vomiting 
occurs, seek immediate medical attention. 

Heat Stroke 
(Sun Stroke) 

High body temperature 
(106+). Hot, dry skin. 
Rapid, strong pulse. 
Possible unconscious-
ness. Victim will likely 
not sweat. 

Heat stroke is a severe medical emergency. Call 9-1-1 or 
emergency medical services or get the victim to a hospital 
immediately. Delay can be fatal. Move victim to a cooler 
environment. Try a cool bath or sponging to reduce body 
temperature. Use extreme caution. Remove clothing. Use 
fans and/or air conditioners. DO NOT GIVE FLUIDS. 

Source: http://www.srh.noaa.gov/oun/?n=safety-summer-heatindex 
 

Source: http://www.srh.noaa.gov/oun/?n=safety-summer-summersafety 

http://www.srh.noaa.gov/oun/?n=safety-summer-heatindex
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Figure 2.30 

The severity of heat disorders tends to increase with age.  Heat cramps in a 17-year-old can 

become heat exhaustion for someone in their 40s, and may result in a fatal stroke for someone in 

their 60s.  Population groups at risk of becoming very sick from heat waves are: elderly, 

children, overweight or underweight people, people with limited independence due to physical or 

mental disorders, people without air conditioning, people working in heat under stress 

(firefighters, police, EMS), people in urban environments where heat is retained in asphalt and 

concrete, people with increased risk from work or leisure activities, people who work outdoors 

(utility, construction crews, etc.), military personnel and trainees, athletes, people who live alone 

and the homeless.  

Historic Occurrences  

Heat waves are to be expected in Andrew County in the summer months, particularly in 

July and August.  Extreme temperatures can also occur in June and September.  There are twelve 

recorded extreme heat events in the National Climatic Data Center (NCDC) database from Jan. 

1, 1995 to Dec. 31, 2015 for Andrew County, as shown in Figure 2.30.  There were no deaths, 

injuries or property and crop damage associated with these events in the NCDC data. 

 

Andrew County Heat Events 
1995-2015 

General 
Location Date Type Deaths/ 

Injuries 
Property 
Damage Crop Damage 

Andrew County 7/18/1999 Heat 0 0.00K 0.00K 

Andrew County 8/28/2000 Heat 0 0.00K 0.00K 

Andrew County 9/1/2000 Heat 0 0.00K 0.00K 

Andrew County 7/6/2001 Heat 0 0.00K 0.00K 

Andrew County 7/17/2001 Heat 0 0.00K 0.00K 

Andrew County 8/1/2001 Heat 0 0.00K 0.00K 

Andrew County 8/9/2001 Heat 0 0.00K 0.00K 

Andrew County 7/14/2003 Heat 0 0.00K 0.00K 

Andrew County 7/21/2005 Heat 0 0.00K 0.00K 

Andrew County 7/16/2006 Heat 0 0.00K 0.00K 

Andrew County 7/29/2006 Heat 0 0.00K 0.00K 

Andrew County 8/1/2006 Heat 0 0.00K 0.00K 

Source: NOAA National Climatic Data Center.  https://www.ncdc.noaa.gov/stormevents/ 
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Location 

The entire area of Andrew County would be affected by a heat wave. 

Probable Severity  

Due to increased awareness of assisting vulnerable populations and wider availability of 

cooling shelters and air conditioners the planning committee felt the effect of a heat wave would 

be limited.   

Probable Risk 

The probability that an extreme heat event will occur in Andrew County in any given 

year is 30% or one event about every three years.  This equates to dividing six years with an 

event period by the total number of years in the record period from 1995 to 2015 (20). The 

events recorded in the NCDC database describe prolonged periods were temperatures rose above 

at least 90° for at least 12 consecutive days.  Heat advisories and warnings are issued for shorter 

periods of extreme heat nearly every year and may not meet the threshold for consecutive days in 

the NCDC database. 

Adverse Impact 

The elderly and young children are among the most susceptible during heat waves. All 

public schools in Andrew County – Savannah, North Andrew and Avenue City – are completely 

air conditioned, which significantly limits the impact of heat wave on children.  The county has 

taken other steps to mitigate the effect of heat wave.  The county partners with  Community 

Action Partnership to provide fans and air conditioners to the elderly and low-income 

households.  Air conditioned shelters have been designated, including Andrew County’s Senior 

Center.  
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Land Subsidence/Sinkholes 

Land subsidence is sinking of the earth’s surface due to the movement of earth materials 

below the surface.  This sinking can be sudden or gradual and is generally attributed to the 

removal of subsurface water or the draining of organic soils. 

In Missouri, subsidence is primarily associated with sinkholes. According to the state’s 

Hazard Mitigation Plan, sinkholes occur when the subsurface rock below the surface is 

limestone, carbonate rock, salt beds, or some other rock that can be naturally dissolved by 

circulating groundwater.  As the rock dissolves, spaces and caverns form, and ultimately the land 

above the spaces collapses.  In Missouri, sinkhole problems are usually a result of surface 

materials eroding and collapsing into cave openings. These collapses are called “cover collapses” 

and geologic information can be applied to predict the general regions where collapse will occur. 

Sinkholes range in size from several square yards to hundreds of acres and may be quite shallow 

or hundreds of feet deep. 

Sinkhole formation is most intense where the bedrock is most soluble and has been 

exposed to extended periods of weathering and where surficial materials are between 40 and 80 

feet in thickness and are composed of relict bedrock structure residuum containing clays with 

low dry densities. Bedrock faulting also contributes to deep weathering, cave formation and 

sinkhole formation. 

Sinkholes are a common geologic hazard in southern Missouri, but also occur in the 

central and northeastern parts of the state.  However, they are not common in Northwest 

Missouri, where Andrew County is located. 

Historical Occurrences  

There are no recorded instances of a major or damaging land subsidence in Andrew 

County. 

Location 

The Missouri Department of Natural Resources has identified one area in Andrew County 

as susceptible to sinkholes.  See Figure 2.31.  The Jann Sinkhole is located in south central 

Andrew County.   See Appendix B for a map of the sinkhole location.  However, no problems 

are known to be associated with this area. 
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Probable Severity 

Andrew County is generally not susceptible to major land movements, so any such events 

would have negligible damage. 

Statement of Probable Risk 

 Without a historical record for sink holes in Andrew County it is not possible to calculate 

a precise probability of sinkhole occurrences.  The soil and subsoil structure of Andrew County 

make significant land movement events unlikely, even in the high slope areas such as the bluffs 

of the Missouri River.  The probable risk of land subsidence is low. 

Adverse Impact 

 Land subsidence would have minimal impact in Andrew County, temporarily closing 

roadways in the immediate area or causing minor damage to structures in the movement path. 

  

 

   

Jann Sinkhole 

  Figure 2.31 

Source: http://dnr.mo.gov/geology/images/SinkholesInMissouri031513.jpg 

http://dnr.mo.gov/geology/images/SinkholesInMissouri031513.jpg
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Severe Winter Weather 

Andrew County’s location in the northwest corner of Missouri makes it susceptible to 

severe winter weather.  The most recent event occurred on February 4 and 5, 2014.  The county 

received about 12 inches of snow, in addition to ice. The county hired two additional graders to 

assist in clearing roads, costing approximately $3,000. 

There are four basic types of severe winter weather: 

Freezing Rain – This type of rainfall occurs when the ground surface temperature is below 

water’s freezing point.  Rain falls in a liquid state and solidifies upon impact.  Freezing rain can 

destroy trees, power and communications lines, and buildings, as well as making it extremely 

difficult to drive or walk.. 

Sleet – This form of precipitation freezes before hitting the ground.  Sleet is not as 

dangerous as freezing rain, but after some accumulation can cause hazardous conditions. 

Snow – This form of precipitation results from accumulation of small ice crystals around 

microscopic airborne particulate matter.  The crystals build in the tops of clouds until they 

become too heavy to remain suspended in the air. 

Extreme Cold – Hypothermia can occur during longer periods of exposure when the body 

temperature drops below 95 F.  A person will become disorientated, confused and shiver 

uncontrollably, eventually leading to drowsiness and apparent exhaustion.  In severe cases, death 

is possible. 

A winter storm can be a half hour of wind and heavy snow on an otherwise mild day, to 

the onset of several days of sub-zero temperatures accompanied by heavy snowfall and raging 

winds. Each occurrence requires different responses by civil authorities and differing levels of 

resources.  The National Weather Service winter weather-warning program uses a multi-tier 

concept to increase public awareness, as described in Figure 2.32. 

Some of the most devastating storms in Andrew County involved ice storms that downed 

power lines.  A massive storm in December 2007 knocked out electricity to nearly all homes and 

businesses in the county, leaving many people without heat in their homes.  Power was restored 

 

 

 



 
 
  
  

93 
 

Figure 2.32 

  

to all homes within 10 days. Generators were brought in to power the Savannah Water District to 

provide drinking water.  About 125 people took shelter at the Savannah High School.  The ice 

storm resulted in a disaster declaration and a direct cost of $222,711. 

Winter storms can cause injury, death and property damage. If the storm itself does not kill 

or directly injure, the cascading effects of limited personal and emergency services, mobility, 

loss of utilities, increased dependence on non-standard heating and increased hazardous driving 

conditions can quickly turn a winter storm deadly. 

Most storm-related deaths are indirectly related to the actual cold or precipitation from the 

storm.  Severe winter weather-related fatalities are caused by a variety of situations that occur in 

this type of weather. They can range from over-exertion during snow shoveling, traffic accidents 

due to adverse driving conditions such as icy roads, house fires caused by unattended auxiliary 

National Weather Service Definitions of Winter Weather Watch and Warnings 
  

Hazardous Weather 
Outlook 

Issued daily and is used to indicate that a hazardous weather event 
may develop in the latter portion (day 4 - 7) of the forecast.  

Winter Storm Watch 

A watch is used when the risk of hazardous winter weather has 
increased significantly, there is a strong possibility it will reach 
warning criteria, and falls in the 12 to 48 hour portion of the 
forecast. 

Winter Storm Warning 

A warning is issued when a hazardous winter weather event is 
occurring, is imminent, or has a very high probability of 
occurrence. The event is considered to be life threatening. Some of 
the criteria needed include: heavy snow, about six inches in 12 
hours, or ice accumulation of one-quarter inch or more. It is also 
issued when a combination of winter events will create life-
threatening conditions. Each single event may not reach warning 
criteria, but the combination of events creates a life-threatening 
situation. 

Winter Advisory 

These are issued for lesser events that while presenting an 
inconvenience do not pose an immediate threat of death, injury, or 
significant property damage. Example; snowfall below the 
warning criteria, very light freezing rain or drizzle. If caution is 
exercised, these situations should not become life threatening.  
Often the greatest hazard is to motorists. 

Blizzard Warning Snow and strong winds will combine to produce a blinding snow 
(near zero visibility), deep drifts and life-threatening wind chill. 

Source: National Weather Service 
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Figure 2.33 

electrical heaters and carbon monoxide poisoning caused by improperly vented fireplaces.  

Hypothermia is the most direct cause of death and injuries from winter storms, but it is relatively 

rare. Other direct impacts are often economic, which are difficult to measure. 

Wind chill is the term used to describe the rate of heat loss on the human body resulting 

from the combined effect of low temperature and wind.  As winds increase, heat is carried away 

from the body at a faster rate, driving down the skin temperature and eventually the internal body 

temperature. While exposure to low wind chills can be life threatening to both humans and 

animals alike, the only effect that wind chill has on inanimate objects, such as vehicles, is that it 

shortens the time it takes the object to cool to the actual air temperature.  It cannot cool the object 

to below that temperature.  For example, if the wind chill is 20 degrees, and the air temperature 

is 35, water will not freeze.  Water will freeze only when the air temperature reaches 32 degrees. 

Figure 2.33 provides a wind chill chart. 

 

 
Source: NOAA. http://www.nws.noaa.gov/om/winter/winter-images/windchill.gif 
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Figure 2.34 
 

Andrew County has several population groups more likely to be affected by a severe 

winter weather event.  With a significant number of elderly and people living under the poverty 

level, Andrew County could see greater negative impacts from a disaster than a community with 

different demographics.  NOAA notes that in deaths related to exposure to cold, 50 percent were 

over 60 years old, over 75 percent were male and about 20 percent occur in the home.  People 65 

years of age or older are vulnerable to extreme cold, with 52 percent of the reported cases 

occurring persons in this age group.   

Historical Occurrences  
The National Weather Service records 28 serious snow and ice events in Andrew County 

from Jan. 1, 1995 to Dec. 31, 2015, as shown in Figure 2.34. 

 

Andrew County  
Snow and Ice Storms 

1995-2015 

D
eaths 

Injuries 

Property 
D
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Nov. 11, 1995: The first snowfall of the season deposited one-half to one 
inch of snow. Several hours of freezing rain and sleet laid down a thin 
layer of ice on many roadways before the changeover to snow. 

0 0 0  0  

Dec. 8, 1995: Several hours of freezing rain and sleet laid down a thin 
layer of ice on many roadways before the changeover to snow. 

0 0 0  0  

Feb. 21, 1997: After receiving 2 to 4 inches of rain in less than 24 hours, 
several hours of heavy snowfall resulted in a 1 to 5 inch snow 
accumulation. Power outages were reported in many locations. 

0 0 0  0  

Dec. 21, 1997: A combination of rain and sub-freezing temperatures 
resulted in icy roads across much of Northwest and West Central 
Missouri.  

0 0 0  0  

Jan. 4, 1998: An icy rain fell resulted in one-eighth to one-quarter inch of 
ice accumulation and slippery roadways. There were numerous non-injury 
traffic accidents reported throughout Northwest Missouri and many 
reports of minor injuries due to pedestrians falling on icy sidewalks. 

0 0 0  0  

Dec. 5, 1999: Rain changed to heavy snow and storm totals of 6 to 11 
inches were reported.  Law enforcement agencies report traffic accident 
rates four times the typical Sunday morning rate. 

0 0 0 0 

Dec. 10, 2000: A storm system brought a mixed bag of winter 
precipitation. Precipitation began as freezing drizzle and after midnight 
precipitation increased in intensity and changed over to snow across the 
northern tier of Missouri. Snowfall totaled 3 to 5 inches. 

0 0 0 0 
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Jan. 28, 2001: Precipitation started as snow but quickly became freezing 
rain during the morning hours. Ice accumulations ranged from one-quarter 
to one-half inch across the entire area. Numerous traffic accidents were 
reported and some schools were closed the following Monday. 

0 0 0  0  

Feb. 9, 2001: A strong storm system moved across Northwest Missouri 
with a variety of winter weather. Heavy snows of 6 to 8 inches fell in 
Savannah.  

0 0 0  0  

Feb. 27, 2001: A storm system over the southwestern United States 
resulted in significant snowfall across Northwest Missouri. Heaviest 
snows of 6 to 9 inches fell north of a St. Joseph to Trenton line. Gusty 
north winds caused blowing and drifting of the snow.  

0 0 0  0  

Jan. 30, 2002: A long-lived major ice and snowstorm blasted much of 
Northwest, and Northern Missouri. Ice accumulations of over an inch 
were observed. At one point 409,504 total customers were without 
electrical power in the area, with some residents without power up to two 
weeks. For the Kansas City area, the ice storm was ranked as the worst 
ever. Further north across northern Missouri, heavy snow fell generally 
along and north of a line, from St. Joseph to Trenton to Kirksville. Snow 
accumulations ranged from 8 to 14 inches. 

0 0 0  0  

Dec. 9, 2003: Up to 4 inches of snow reported in the county. Northwest 
winds to 40 mph caused blowing and drifting of the snow. Numerous 
accidents and schools closed. 

0 0 0 0 

Jan. 4, 2004: A winter storm produced 6 to 7 inches of snow across the 
area. 

0 0 0 0 

Jan. 24, 2004: Widespread freezing rain event with ice accumulations up 
to one-quarter of an inch. 

0 0 0 0 

Feb. 5, 2004: A winter storm left a wide area of 6 to 8 inches of snow. 0 0 0 0 
Jan. 5, 2004: One-quarter to three-quarters inch of ice was reported across 
the area, mixed at times with sleet and snow.  

0 0 0 0 

Jan. 20, 2006: A winter weather system brought a wintry mix of sleet, 
freezing rain, and snow to the area. Snow amounts were from 2 to 4 
inches. 

0 0 0 0 

Dec. 10, 2007: Ice accumulations from three-quarters to 1 inch were 
reported with numerous tree branches and power lines down. Several 
rounds of freezing rain were observed from Dec. 9 through Dec. 11, 2007. 
Ice rapidly accumulated on many surfaces, especially trees and power 
lines. Ice accumulation was particularly devastating along and north of the 
Missouri River. Around 165,000 residents went without power, some for 
almost two weeks. There were numerous traffic accidents from icy roads. 

0 0 100K 0 

Dec. 22, 2007: The rain, sleet, and freezing rain lifted north across the 
area and quickly transitioned over to snow. Northwesterly winds of 20 to 
30 mph created near blizzard conditions at times. Visibilities were often 
reduced to feet at times, with widespread snowdrifts approaching 4 feet in 
height. These hazardous conditions caused numerous traffic accidents.  

0 0 0 0 

Figure 2.34 cont’d 
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Five cold temperature extremes events were reported in Andrew County, in the period 

from 1995 to 2015, as shown in Figure 2.35. 

 

 

 

 

 

 

 

 

Interstate 29 was closed for a time in Andrew County. 
Feb. 5, 2008: Six to nine inches of snow was reported across the county. 
Drifts were as high as three feet. 

0 0 0 0 

Feb. 17, 2008: Up to seven inches of snow was reported across the 
county. There was also blowing and drifting snow. There were also some 
heavy rains associated with this system, resulting in some minor river and 
creek flooding, to the east and south of the snow band. 

0 0 0 0 

Dec. 19, 2008: A storm system brought widespread freezing rain to 
portions of northern Missouri. Ice accumulations ranged from one quarter 
to one half inch across the area. 

0 0 0 0 

Feb. 21, 2010: Yet another winter storm, in an already active winter 
season, impacted much of Kansas and Missouri. Six to eight inches of 
snow was reported across the county. Blowing and drifting snow produced 
hazardous driving conditions. Snowfall reached a foot in several locations. 

0 0 0 0 

Jan. 22, 2011: An Arctic Clipper moved southeast across northwest and 
north central Missouri, during the evening hours of January 22nd, into the 
morning hours of January 23rd, 2011. Five to seven inches of snow 
prevailed across the area, with pockets of eight inches reported in a few 
locations. 

0 0 0 0 

Feb. 1, 2011: Up to five inches of snow was observed in Cosby. 
Visibilities were as low as ¼ miles at times, in the blowing and drifting 
snow. Winds gusted occasionally as high as 45 mph. 

0 0 0 0 

Feb. 24, 2011: The combination of up to 6.5 inches of snow, and blowing 
and drifting snow, led to hazardous driving conditions across the county. 

0 0 0 0 

Feb. 21, 2013: Four to six inches of snow was measured in the county. 0 0 0 0 
Feb. 4, 2014:  A major winter storm trekked through Kansas and Missouri 
on February 4 and 5. By the time the storm finished it dropped around a 
foot of snow across the entire area. 

0 0 0 0 

Source: NOAA National Climatic Data Center.  https://www.ncdc.noaa.gov/stormevents/ 

Figure 2.34 cont’d 
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Figure 2.35  

Andrew County Cold Weather 
1995-2015 
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Sept. 22, 1995: An early season freeze and frost combined with the 
spring flooding earlier in the year made for one of the shortest 
growing seasons on record. The extent of any crop damage is 
unknown since temperatures were only below freezing for less than 
two hours.  

0 0 0  0  

Jan. 10, 1997: Very cold arctic air settled over the area. Daytime 
temperatures only reached the single digits, which is almost 30 
degrees below normal. Nigh time low temperatures were in the single 
digits below zero. No record low temperatures were recorded but 
winds gusting up to 30 mph on the afternoon of the 10th produced 
wind chills as low as 30 to 50 below zero. There were reports of 
frostbite and hypothermia but no serious injuries or fatalities.  

0 0 0  0  

Oct. 6, 2000: An unusually strong early season Arctic high-pressure 
system built into the central Plains. Temperatures did not climb out of 
the 40s on October 6-8. Lows dropped below freezing for 5 
consecutive days, and record low temperatures in the 20s were 
established at St. Joseph on the 7th, 8th, and 9th. 

0 0 0  0  

Dec. 10, 2000: Except for a few hours on the 15th and 16th, 
temperatures remained below freezing through the entire period. 
Snow cover persisted from the 13th through the end of the month. 
Average highs were in the teens and twenties with average lows in the 
single digits.  

1 0 0  0  

Jan. 5, 2014: A polar plunge of arctic air slammed into Kansas, 
bringing wind chill values to around 30 degrees below zero for the 
morning of January 6th. 

0 0 0 0 

Source: NOAA National Climatic Data Center.  https://www.ncdc.noaa.gov/stormevents/ 

Location 

 All of Andrew County shares an equal risk for severe winter weather. 

Probable Severity Andrew County residents are accustomed to winter weather events and local 

governments are well prepared to respond.  Most severe winter weather events will cause 

negligible damage. However, severe events, especially ice storms, could reach the critical stage. 
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Probable Risk 

Figure 2.35 shows five cold weather events over a period of 17 years (1999-2015).  This 

calculates to an annual percentage of 29.4 percent or about one cold weather event every three 

years.  During this 17-year period, one death was recorded in Andrew County.  Given the value 

of a human life by the U.S. Federal Government’s Department of Transportation is six million 

dollars, the average annual cost of cold weather events for this period is $352,942 (6,000,000/17 

= 352,942).   

Adverse Impact 

 Winter weather tends to affect the entire county, although ice and snow accumulations 

can be more severe in particular locations due to the path of the storm. 

 Minor storms of less than four inches of snow will likely disrupt snow for a day or less 

and cause school dismissals.  Major storms of more than four inches of snow or an inch of ice 

may disrupt travel and electrical service for several days.  
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Figure 2.36 

Severe Thunderstorms – High Wind – Lightning – Hail 

Severe Thunderstorms 

A thunderstorm is formed from a combination of moisture, rapidly rising warm air and a 

force capable of lifting air such as a warm and cold front, a sea breeze or a mountain.  The 

National Weather Service defines a severe thunderstorm as having hail of one inch or more, or 

wind gusts of 58 miles per hour or more.  Nearly 1,800 thunderstorms are in progress over the 

surface of the earth at any time.  The United States experiences 100,000 thunderstorms each 

year.  Approximately 1,000 tornadoes develop from these storms.  Thunderstorms can bring 

heavy rains which can cause flash flooding, strong winds, hail, lightning and tornadoes.   

High Wind 

           A severe thunderstorm can produce damaging downbursts, microbursts, and straight-line 

winds.  According to the Weather Channel, a downburst is an area of strong, downward moving 

air associated with a downdraft from a thunderstorm.   As the downdraft impacts the ground, the 

air is forced outwards in all directions while it also curls backwards.  Downbursts can produce 

straight-line wind damage over an area as small as 1 mile to as large as 250 miles from the center 

of the downdraft.  A downburst that spans a distance less than 2.5 miles in diameter is considered 

a micro-burst.  Figure 2.36 shows wind zones in the United States.  Andrew County is in Zone 

IV, where speeds can reach 250 mph.  

 

                                     
                                   Source: FEMA 320, Taking Shelter from the Storm, 3rd edition 
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Figure 2.37 

Lightning 

Lightning is an electrical discharge that results from the buildup of positive and negative 

charges within a thunderstorm.  When the buildup becomes strong enough, lightning appears as a 

“bolt.”  This flash of light usually occurs within the clouds or between the clouds and the ground. 

A bolt of lightning reaches a temperature approaching 50,000 degrees Fahrenheit in a split 

second.  The rapid heating and cooling of air near the lightning causes thunder.  Between 75 and 

100 Americans are killed each year by lightning.  

The power of lightning’s electrical charge and intense heat can electrocute on contact, split 

trees, ignite fires and cause electrical failures.  Most deaths from lightning occur on the east 

coast, while more forest fires are started in the west as the lightning season coincides with the 

dry season there.  Approximately 10,000 forest fires are started each year by lightning. 

Approximately $100 million in annual losses result from forest and building fires caused by 

lightning.  

It is a myth that lightning never strikes twice in the same place.  In fact, lightning will 

strike several times in the same place in the course of one discharge.  While thunderstorms and 

lightning can be found throughout the United States, they are most likely to occur in the central 

and southern states.  Figure 2.37 shows lightning frequency in the state.  Andrew County lies in 

the 6 to 8 density zone on the map.  

 

                 
 Source: National Weather Service 
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Hail  

Hail is another possible and common hazard that occurs in conjunction with severe 

thunderstorms.  This form of precipitation caused by layers of ice formed in the shape of a ball or 

spheroid.  Hail comes from cumulonimbus clouds, which may be 30,000 feet tall, with a base 

over 2,000 feet above the surface.  The cloud has an abundance of super-cooled water that sticks 

to the hailstones as they pass by.  The stones may drop 25,000 feet and then be picked back up 

by powerful updrafts.  These gusts can take the growing hailstones through a cycle enough times 

to a point where they become extremely large and dangerous.  The hail begins to fall once the 

stones become larger than the updrafts can keep suspended.  

Historic Occurrences  

Thunderstorms and High Wind 

According to the National Weather Service, Andrew County has experienced 78 thunder-      

                                                                                                                            Figure 2.38                          

Andrew County Thunderstorm Wind Damage Events 1995-2015 
 

General Location Date Time Type 
M 

Magnitude 
ag 

Deaths/ 
Injuries 

Property 
Damage Crop Damage 

Savannah 04/08/1995 19:30 Thunderstorm Wind 0 kts. 0 25.00K 0.00K 

Rosendale 06/07/1995 06:43 Thunderstorm Wind 52 kts. 0 2.00K 0.00K 

Fillmore 07/15/1995 17:20 Thunderstorm Wind 0 kts. 0 2.00K 0.00K 

Bolckow 07/27/1997 17:00 Thunderstorm Wind 
 

0 25.00K 0.00K 

Fillmore 07/25/2001 00:30 Thunderstorm Wind 57 kts. E 0 10.00K 0.00K 

Savannah 03/08/2002 22:00 Thunderstorm Wind 52 kts. E 0 1.00K 0.00K 

Savannah 08/08/2007 18:56 Thunderstorm Wind 60 kts. EG 0 1.00K 0.00K 

Fillmore 06/08/2008 15:25 Thunderstorm Wind 56 kts. EG 0 5.00K 0.00K 

Amazonia 12/27/2008 02:06 Thunderstorm Wind 60 kts. EG 0 0.50K 0.00K 

Lone Corner 08/09/2010 03:30 Thunderstorm Wind 61 kts. EG 0 1.00K 0.00K 

Savannah 08/13/2010 16:35 Thunderstorm Wind 52 kts. EG 0 1.00K 0.00K 

Bolckow 05/21/2011 18:47 Thunderstorm Wind 61 kts. EG 0 1.00K 0.00K 

Savannah 06/26/2011 22:00 Thunderstorm Wind 52 kts. EG 0 1.00K 0.00K 

Savannah 06/11/2015 18:06 Thunderstorm Wind 65 kts. EG 0 50.00K 0.00K 

Bolckow 08/08/2015 23:22 Thunderstorm Wind 56 kts. EG 0 10.00K 0.00K 

Source: NOAA National Climatic Data Center.  https://www.ncdc.noaa.gov/stormevents/ 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&eventType=%28Z%29+High+Wind&eventType=%28C%29+Lightning&eventType=%28Z%29+Strong+Wind&eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1995&endDate_mm=08&endDate_dd=31&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&eventType=%28Z%29+High+Wind&eventType=%28C%29+Lightning&eventType=%28Z%29+Strong+Wind&eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1995&endDate_mm=08&endDate_dd=31&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&eventType=%28Z%29+High+Wind&eventType=%28C%29+Lightning&eventType=%28Z%29+Strong+Wind&eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1995&endDate_mm=08&endDate_dd=31&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
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Figure 2.39 

storm wind events between Jan. 1, 1950 and Dec. 31, 2015.  Figure 2.38 shows the thunder- 

storms wind events causing damage that occurred between Jan. 1, 1995 to Dec. 31, 2015.  The 

most severe event was on June 11, 2015 when the City of Savannah had $50,000 in property 

damage from thunderstorm wind. 

Lightning 

Limitations to the use of National Climatic Data Center (NCDC) reported lightning 

events includes the fact that only lightning events that result in fatality, injury and/or property 

and crop damage are in the NDCD.  Zero lightning events are reported in NCDC for Andrew 

County, although numerous non-damaging lightning events have occurred.  

Hail 

   From Jan. 1, 1995, to October 31, 2009, Andrew County experienced 30 hail events with 

hail size of at least one inch.  The only hail event causing property damage ($3,000) occurred in 

1995 (see Figure 2.39).  There were no deaths or injuries associated with these events.   

 

Andrew County Hail Damage Event 
1995-2015 

General Location Date Time Type 
M 

Magnitude 
ag 

Deaths/ 
Injuries 

Property 
Damage Crop Damage 

Andrew Co. 07/04/1995 00:55 Hail 1.75 in. 0 3.00K 0.00K 

Source: NOAA National Climatic Data Center.  https://www.ncdc.noaa.gov/stormevents/ 
 

Location 

The entire area of Andrew County is at risk of severe thunderstorms, high wind, lightning 

and hail events.  

Probable Severity and Risk 

The damage from severe thunderstorms, high wind, lightning and hail is most likely to be 

negligible to limited, damaging mostly crops, trees and some property.  However, they have the 

potential to cause critical damage if they strike a populated area or if the winds damage power 

lines, or even be deadly. 

 

 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&eventType=%28Z%29+High+Wind&eventType=%28C%29+Lightning&eventType=%28Z%29+Strong+Wind&eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1995&endDate_mm=08&endDate_dd=31&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&eventType=%28Z%29+High+Wind&eventType=%28C%29+Lightning&eventType=%28Z%29+Strong+Wind&eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1995&endDate_mm=08&endDate_dd=31&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&eventType=%28Z%29+High+Wind&eventType=%28C%29+Lightning&eventType=%28Z%29+Strong+Wind&eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1995&endDate_mm=08&endDate_dd=31&endDate_yyyy=2015&county=ANDREW%3A3&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=29%2CMISSOURI
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Figure 2.40 

Severe Thunderstorms 

There have been 54 recorded thunderstorm wind events over a 20 year period from 1995 

to 2015.  This equates to 2.7 thunderstorm wind occurrences in any given year with a 100% 

probability of occurrence.  There were no events that resulted in injuries but 15 that resulted in a 

total of $135,500 in property damage.  This equates to .75 damaging events per year with 

annualized losses of $6,775. 

Lightning 

There has been no recorded property damage, injury or death due to lightning according 

to NCDC in Andrew County.  However, residents should exercise caution when lightning occurs.  

Hail 

There have been 87 recorded hail events over the 20 year period from 1995 to 2015.  This 

equates to 4.35 hail events in any given year with a 100% probability of occurrence.  There was 

only one event that resulted in $3,000 in property damage.  This equate to one damaging event 

every twenty years with annualized losses of $3,000.  Figure 2.40 is a map based on hailstorm 

data from 1980 to 1994.  It shows probability of historical occurrences (2” diameter or larger) 

based on number of days per year.  Andrew County lies in the light green zone on the map 

meaning that the county will experience hail greater than 2” in diameter 1.25 to 1.50 days per 

year.   

 

                   
                                Source: NSSL, http://www.nssl.noaa.gov/users/brooks/public_html/bighail.gif 
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Adverse Impact 

Thunderstorms, hail and straight-line winds may cause significant property damage, crop 

damage, injury and even death.  Improvements in meteorological forecasting and warning 

systems for such storms have increased the potential for advance public preparation. These 

improvements, however, may or may not provide sufficient warning time depending upon the 

speed of storm development. The use of advanced forecasting, warning systems, vigorous public 

education and improved construction techniques may reduce property damage as well as the 

number of deaths and injuries. 
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Tornadoes 

Tornadoes are some of the most violent, destructive storms in nature.  The storms are 

rotating columns of air extending from a thunderstorm to the ground.  Tornadoes can also occur 

at any time of the year, although the peak season for tornadoes in northwest Missouri is the 

spring and summer. Tornadoes can occur at any time of the day, but are most likely between 3 

p.m. and 9 p.m.  Eighty percent of all tornadoes strike between noon and midnight.  The average 

period of a tornado’s ground contact is 30 minutes, covering an average distance of 15 miles. In 

a review of Missouri tornadoes occurring between 1950 and 1996, the National Weather Service 

calculated a mean path length of 2.27 miles and a mean path area of 0.14 square miles.  

Weather conditions conducive to the formation of tornadoes often produce a variety of 

other dangerous storm-related weather conditions, such as severe thunderstorms, downbursts, 

straight line winds, lightning, hail and heavy rains. A tornado is spawned by a thunderstorm and 

produced when cool air overtops a layer of warm air, forcing the warm air to rise rapidly.  The 

damage from a tornado is a result of the high wind velocity and wind-blown debris.   

Tornadoes are often formed from the largest thunderstorms.   The most destructive 

tornadoes are formed by supercells, which are, according to NOAA’s Storm Prediction Center, 

rotating thunderstorms with a well-defined radar circulation called a mesocyclone. 

When a tornado threatens, individuals need to have a safe place to go and time to get there. 

Even with advances in meteorology, warning times may be short or non-existent.  Lives are 

saved when individuals receive and understand the warning, know what to do and know the 

safest place to go. 

Tornadoes are classified according to the Enhanced Fujita (EF) scale.  Originally 

developed by Theodore Fujita in 1971, the Fujita scale ranked tornadoes according to wind speed 

and damage severity.  In 2006, the National Weather Service released an updated version known 

as the Enhanced Fujita Scale after four years of collaborative research based at Texas Tech 

University.  The new scale considers both wind speed and quality of construction in assessing 

each tornado after Jan. 31, 2007.  The most significant differences between the original and 

enhanced scales lie in the consolidation of the F5 and F6 categories into a single category (EF5) 

without maximum wind speeds as well as the use of Damage Indicators and Degrees of Damage 

ranking scales to help determine wind speed estimates.  It is described in Figure 2.41. 
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Figure 2.41 

 

Enhanced Fujita Tornado Damage Scale 

EF Scale 
Number 

Wind 
Speed 

Relative 
Frequency 

 
Potential Damage 

EF0 65-85  53.5% Light damage. Peels surface off some roofs; some damage to 
gutters or siding; branches broken off trees; shallow-rooted 
trees pushed over. Confirmed tornadoes with no reported 
damage (i.e. those that remain in open fields) are always rated 
EF0. 

EF1 86-110  31.6% Moderate damage. Roofs severely stripped; mobile homes 
overturned or badly damaged; loss of exterior doors; 
windows and other glass broken. 

EF2 111-135  10.7% Considerable damage. Roofs torn off well-constructed 
houses; foundations of frame homes shifted; mobile homes 
completely destroyed; large trees snapped or uprooted; light-
object missiles generated; cars lifted off ground. 

EF3 136-165  3.4% Severe damage. Entire stories of well-constructed houses 
destroyed; severe damage to large buildings such as shopping 
malls; trains overturned; trees debarked; heavy cars lifted off 
the ground and thrown; structures with weak foundations 
blown away some distance. 

EF4 166-200  0.7% Devastating damage. Well-constructed houses and whole 
frame houses completely leveled; cars thrown and small 
missiles generated. 

EF5 >200  0.1% Total destruction. Strong frame houses leveled off 
foundations and swept away; automobile-sized missiles fly 
through the air in excess of 300 feet; steel reinforced concrete 
structure badly damaged; high-rise buildings have significant 
structural deformation; incredible phenomena will occur. 

Source: NOAA Storm Prediction Center 

 

FEMA has found that enhancing construction minimizes property damage to homes in 

areas prone to hurricane force winds, and those same techniques can be just as effective in 

guarding against damage from moderate to severe tornadoes.  Also, proper construction 

techniques and materials based on the most current model building codes can be used in both 

new construction and existing construction to reduce the damage from low to moderate intensity 

tornadoes. 

Tornadoes can topple buildings, roll mobile homes, uproot trees, hurl people and animals 

through the air for hundreds of yards, and fill the air with lethal wind-born debris.  Tornadoes do 

their destructive work through the combined action of their strong rotary winds and the impact of 
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Figure 2.42 

wind-born debris.  Contrary to popular opinion, buildings do not explode as a result of a reduced 

atmospheric pressure associated with a tornado.  Instead, the force of the winds pushes the 

windward wall of the building inward.  The roof is lifted and the other walls fall outward. 

Opening a window, once thought to minimize damage by allowing inside and outside pressure to 

equalize, is not effective or recommended.  Research during the 1970s discovered that the 

pressure drop was responsible for only a small fraction of the destructive force of a tornado.  All 

buildings have some ventilation, and it is believed this ventilation is enough to overcome the 

difference in most storms.  

Tornadoes travel at an average speed of 30 miles per hour, but speeds ranging from 0 to 70 

miles per hour have been reported, and are not uncommon.  Most tornadoes move from the 

southwest to the northeast due to the Coriolis Effect, but the direction may be erratic and subject 

to sudden change.  

Historic Occurrences 

Andrew County has been fortunate over the years in regards to destruction 

caused by tornadoes.  Although tornadoes have 

touched down within the city limits of several 

cities, damage was limited, as they have hit 

sparsely populated areas of these cities.  Because of 

Andrew County’s location and its inherent climate, 

the threat of tornadoes is a reality. 

The Osage Indians, native to Kansas, 

Oklahoma, and Missouri, passed on tornado 

legends to the early settlers.  One such legend has it 

that tornadoes will not strike between two rivers, 

near the point where the rivers join. In the past 150 

years, this idea may have given a false sense of 

security to some people who thereby failed to take 

shelter.  

The Federal Emergency Management Agency declares: “Shelters are the best means of 

providing near absolute protection for individuals who are attempting to take refuge during a 

        Camp Geiger Tornado Shelter 
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Figure 2.43 

tornado.  Whether a shelter is constructed by a homeowner for protection of his or her family or 

is constructed as a group or community shelter, all shelters should be designed and constructed in 

accordance with either FEMA 320: Taking Shelter from the Storm or The National Performance 

Criteria For Tornado Shelters.”  An example of a storm shelter is presented in Figure 2.42. 

Andrew County has experienced 24 recorded tornados between Jan. 1, 1950, and Aug. 31, 

2015.  Combined, these tornados caused one death, 16 injuries and $6,988,000 in property 

damage, according to the National Climatic Data Center (see Figure 2.43). 

 

Andrew County Tornadoes 
1950-2015 

D
ate &

 
 Tim

e 

M
agnitude 

D
eaths 

Injuries 

Property 
 D

am
age 

 C
rop 

 D
am

age 
  

Begin:  40°02'N / 95°00'W 
End: Not Known  
Length: 0 Mile 
Width: 40 Yards 
Description: None Reported  

07 Jun 
1957 
16:00 

F1 0 0 0.3K 0 

Begin: 39°54'N / 94°42'W 
End:  Not Known 
Length: 0 Mile 
Width: 17 Yards 
Description:  None Reported  

20 May 
1959, 
22:00  

F1 0 0 25K 0 

Begin: 39°53'N / 94°48'W 
End: Not Known 
Length: 0 Mile 
Width: 10 Yards  
Description:  None Reported  

26 Sep 
1959, 
08:00  

F1 0 3 2.5K 0 

Begin: 40°01'N / 94°51'W 
End: Not Known  
Length: 0 Mile   
Width: 10 Yards  
Description:  None Reported  

26 Sep 
1959, 
08:07  

F1 0 0 25K 0 

Begin: 40°07'N / 94°52'W 
End: 40°06'N / 94°52'W 
Length: 1Mile  
Width: 17 Yards  
Description:  None Reported  

10Apr 
1965, 
14:40 
 

F1 0 0 25K 0 

Begin: 39°51'N / 94°50'W  
End: Not Known 
Length: 0 Miles   
Width: 10 Yards  
Description:  None Reported  

20 Apr 
1961, 
16:30  
 
 

F0 0 0 2.5K 0 

Begin: 39°57'N / 95°00'W 
End: Not Known  
Length: 0 Mile   

31 May 
1962, 
13:45  

F0 0 0 0K 0 
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Width: 10 Yards  
Description:  None Reported  
Begin: 39°58'N / 94°59'W 
End: Not Known 
Length: 0 Miles   
Width: 10 Yards  
Description:  None Reported  

31 May 
1962, 
13:45  

F0 0 0 0K 0 

Begin: 39°57'N / 94°57'W  
End: 39°53'N / 94°46'W 
Length: 11 Miles  
Width: 100 Yards  
Description:  None Reported  

21 Jul 
1962, 
07:00  

F1 0 1 25K 0 

Begin: 39°53'N / 94°46'W 
End: 39°53'N / 94°45'W 
Length: unknown   
Width: unknown  
Description:  None Reported  

21 Jul 
1962, 
07:25  

F1 0 0 25K 0 

Begin: 39°53'N / 94°45'W 
End: Not Known  
Length: 2 Miles   
Width: 50 Yards  
Description:  None Reported  

30 Dec 
1972, 
01:30  

F1 0 0 25K 0 

Begin: 39°58'N / 94°58'W 
End: unknown 
Length: 2 Miles   
Width: 100 Yards  
Description:  None Reported  

13 Apr 
1981, 
14:42  

F0 0 0 0K 0 

Begin: 39°49'N / 94°51'W 
End: unknown 
Length: 0 Miles   
Width: 3 Yards  
Description:  None Reported  

17 Jun 
1985, 
21:56  

F0 0 0 0 0 

Begin: 39°55'N / 94°40'W 
End: Not Known  
Length: 2 Miles   
Width: 50 Yards  
Description:  Unknown 

 
26 Apr 
1991, 
21:15  

F1 0 0 25K 0 

Begin: 39°52'N / 94°41'W 
End: Not Known 
Description:  None Reported 

26 Apr 
1991, 
22:57  

F1 0 0 2.5K 0 

Begin: 40°03'N / 94°43'W 
End: Not Reported 
Length: 1 Mile   
Width: 100 Yards  
Description:  A tornado touched down southeast of 
Whitesville destroying 12 mobile homes. A 58-year 
old woman was killed and her husband injured in one 
of the mobile homes, which had been tied down. 
Another occupant sustained minor injuries after 
fleeing the home to seek shelter in a nearby pickup 
truck. The storm also damaged a workshop and 
buildings on a nearby farm with total damage 
estimates around $950,000. (F58M) 

25 Jun 
1994, 
19:30  

F2 1 2 5.M 0 

Begin: 39°55'N / 94°50'W 04 Jul F 0 0 3K 0 
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End: Not Known 
Length: 0 Mile   
Width: 10 Yards  
Description: Severe thunderstorms produced golf ball-
size hail and downed trees near Cosby. Tornadoes 
touched down along Route D and over Country Club 
Village. Near Savannah a lumber yard was destroyed. 
 

1995, 
00:53  

Begin: 3 Miles North West of Fillmore 
End: 3 Miles West North West of Bolckow 
Length: 8 Miles   
Width: 75 Yards  
Description:  The tornado touched down northwest of 
Fillmore and moved rapidly northeast, destroying six 
homes from three miles northwest of Fillmore to the 
intersection of Highways Y and H. A grain bin was 
heavily damaged and an empty semi trailer truck was 
blown into a pond. Numerous trees and power lines 
were downed along the path. Tree damage clearly 
denoted the path length and width along the track. An 
eyewitness near the intersection of Y and H highways 
witnessed the tornado formation and rushed to one of 
the damaged homes. The two minor injuries were to 
residents of two mobile homes damaged 3 miles 
northwest of Fillmore. The outbreak included at least 
five tornadoes in Missouri, one of which moved along 
a 54-mile path across three counties. Reports of 
thunderstorm wind damage were also widespread 
throughout the area. 

08 Apr 
1999, 
13:30 PM  

F1 0 2 500K 250K 

Begin: 3 Miles North West of Amazonia 
End: 3 Miles North West of Amazonia 
Length: 20 Miles 
Width: 30 Yards 
Description: Brief tornado touchdown observed by a 
trained spotter. 

04 May 
2001, 
17:16  

F0 0 0 0 0 

Begin: 5 Miles North West of Fillmore 
End: 6 Miles North West of Fillmore  
Length: 25 Miles 
Width: 1 Yard 
Description: Two small tornados were observed by 
trained spotters and the general public, 5 miles 
northwest of Fillmore, moving north. No damage or 
injuries were reported. 

04 May 
2001, 
17:48 

F0 0 0 0 0 

Begin: 2 Miles northeast of Fillmore 
End: 2 Miles northeast of Fillmore 
Length: 1 Mile 
Width: 50 Yards 
Description: Brief tornado touchdown noted by storm 
chasers along US 71 near Y Highway. 

04 Jun 
2005 
16:32 

F0 0 0 0 0 

Begin: 4 Miles southwest of Avenue City 
End: 1 Mile southwest of Avenue City Length: 3 
Miles 
Width: 50 Yards 
Description: Tornado entered Andrew county 4 miles 

4 Jun 2005 
16:53 

F0 0 0 0 0 
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Figure 2.44 

 
 
 
 

 Determine Your Community’s Need for High-Wind Shelters 

Step 1.  

Determine your Tornado Activity  

 
Andrew County is in the 6-10 Tornados per 
1,000 square miles range. 

 

southwest of Avenue City and then dissipated near 
Highway 169 1 mile southwest of Avenue City. Minor 
tree damage was reported as the tornado remained 
over rural ground. 
Begin: 5 Miles southeast of Fillmore 
End: 5 Miles southeast of Fillmore  
Length: 5 miles 
Width: 800 Yards 
Description: Tornado touched down southeast of 
Fillmore and traveled northeast 5 miles before 
dissipating near Highway 71 and A Highway. Three 
homes were nearly or completely destroyed. About 50 
houses had some damage. Eight persons were injured. 

30 Mar, 
2006 
19:10 

F2 0 8 800K 0 

Begin: 4 Miles east/southeast of Fillmore 
End: 5 Miles east/southeast of Fillmore 
Length: 1.22 Miles 
Width: 60 yards 
Description:  Tornado touched down east/southeast of 
Fillmore and traveled east/southeast for 1.22 miles 
before dissipating.  No injuries were reported but there 
was property damage. 

21 May, 
2011 
18:10 

EF0 0 0 7K 0 

Source: NOAA National Climatic Data Center Website 
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Step 2.  

Determine Your Wind Speed Zone  

 
Andrew County is in Zone IV (250mph or 
above) 

 
 

Step 3. Cross The Two Factors on the Table Below   

Andrew County is the “High Risk” area outlined in bold text and dark red 
 Wind Zone 

Number of 
Tornados per 
1,000 Square 

Miles 

 I II III IV 
<1 Low Risk Low Risk Low Risk Moderate Risk 
1-5 Low Risk Moderate Risk High Risk High Risk 
6-10 Low Risk Moderate Risk High Risk 

High Risk 
11-15 High Risk High Risk High Risk High Risk 
>15 High Risk High Risk High Risk High Risk 

Low Risk – Need for high-wind shelter is a matter of homeowner preference. 
Moderate Risk – Shelter should be considered for protection from high winds. 
High Risk – Shelter is the preferred method of protection from high winds. 

Step 4. Consult the local resources listed in the Points of Contact section of this document for more information on 
designing an appropriate shelter for your situation. 

Source:  http://www.tornadoproject.com/graphics/tornriskrb.gif 
 
 
Figure 2.44 above shows that Andrew County is in the high risk area, with shelter as the 

preferred method of protection from high winds.  

Location 

The entire area of Andrew County is at risk for tornadoes.   

Statement of Probable Severity 

The level of tornado impact is generally predictable in regard to EF-scale and distance 

from the path of the storm.  Based on the previous tornado events, the future probable severity is 

shown below. 

EF0 -  negligible 

Figure 2.44 cont’d 
 

http://www.tornadoproject.com/graphics/tornriskrb.gif
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EF1 -  limited 

EF2 -  limited 

EF3 -  critical 

EF4 -  critical 

EF5 -  critical 

Probable Risk 

Figure 2.43shows 29 tornado events over a period of 65 years (1950-2015).  This 

calculates to an annual percentage of 37 percent or about one tornado event every three to four 

years.  During this 65-year period, one fatality and $6,988,000 in property damage was recorded 

in Andrew County.  Given the value of a human life by the U.S. Federal Government’s 

Department of Transportation is six million dollars, the average annual cost of tornado events for 

this period is $199,815 (6,000,000  + 6,988,000/65 = 199,815).   

Adverse Impact 

 The enormous power and destructive ability of tornadoes are beyond humankind’s 

capabilities to control.  Severity, risk of death or injury and property damages will continue to be 

high. 

However, technological advances will facilitate earlier warnings than previously 

available.  This, combined with a vigorous public education program and improved construction 

techniques, provides the potential for significant reductions in the number of deaths and injuries, 

as well as a reduction in property damage.  For instance, all public schools in Andrew County 

have NOAA weather radios to alert administrators of potential storms.  Since the last plan one 

school has constructed a tornado shelter and two others are in the planning process.  The Boy 

Scout Camp, Camp Geiger, is constructing a series of tornado shelters throughout their sprawling 

camp ground.  Weather radios are available for purchase at the Emergency Management office 

and Andrew County Courthouse.  Warning sirens are located in the communities of Savannah, 

Cosby, Country Club Village and Rosendale.  Some communities in Andrew County, 

unincorporated areas and housing developments outside of incorporated areas are still not 

covered by warning sirens.  However, ways to secure funding for warning sirens for these 

communities was the most discussed mitigation topic at the planning meetings.   
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Wildfires 

Each year, about 3,700 wildfires burn more than 55,000 acres of forest and grassland in 

Missouri. Most of the fires occur during the spring season, normally between February 15 and 

May 10.  The length and severity of burning periods largely depend on the weather conditions. 

Spring in Missouri is noted for its low humidity and high winds.  Lack of moisture increases the 

risk of wildfires, while drought conditions can also hamper firefighting efforts, as decreasing 

water supplies may not provide for adequate firefighting suppression. 

Spring is when many rural residents burn their garden spots, brush piles and fields. Some 

landowners burn their forests in the spring to promote grass growth, kill ticks and reduce brush.  

The second most critical period of the year is fall.  Depending on the weather conditions, a 

sizeable number of fires may occur between mid-October and late November. 

The majority of wildfires in the world are thought to be started by people. However, the 

greatest cause of wild land fires is lightning.  Eight million lightning strikes occur worldwide 

each day.  One percent of these strikes result in wild land fires.  In fact, dry lightning is 

responsible for 80 percent of all fires in wild land areas.  Dry lightning occurs during thunder-

storms when the humidity levels are so low that rain evaporates before it reaches the ground.  

Even though the rain does not reach the ground, the lightning does. 

For the most part, grass, brush and forest fires are natural events that have occurred 

periodically throughout history.  Three major classes are ground fires, surface fires and crown 

fires.  Ground fires spread across the grass and low-lying vegetation. Surface fires burn the 

trunks of trees as well as the grass and low-lying vegetation.  During crown fires, the flames 

move across the ground, up the trees, and across the tops of the trees.  Crown fires are the most 

dangerous and destructive class of wild land fire. 

The Forest Division of the Missouri Department of Conservation is responsible for 

protecting the privately owned and state-owned forests and grasslands from wildfires.  Andrew 

County is in the Northwest District, which has no national forests. 

Fire danger is based upon the burning index (BI).  The burning index takes into account 

the fuel moisture, relative humidity, wind speed, temperature and recent precipitation.  The 

burning index is the basis for fire suppression crew staffing levels. 
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Figure 2.45 

The Missouri Department of Conservation relies upon the local news media to help warn 

citizens of high fire danger.  Figure 2.45 shows the set of standardized fire danger adjectives that 

has been developed for fire warnings.  These adjectives include a brief description of burning 

conditions, open burning suggestions for homeowners and fire crew staffing levels.  Residents 

should always check with their local fire department or district Forester for local 

burning conditions. 

Low Fire 
Danger 

Open burning is usually safe with proper containers and 
precautions under low fire danger conditions. However, 
residents should always check on local ordinances that prohibit 
open burning under any conditions. Escaped fires are easy to 
extinguish. No fire crew staffing is planned for low fire danger 
conditions. 

Burning Index 
<20 

Moderate 
Fire 
Danger 

Open burning is usually safe with the proper precautions under 
moderate fire danger conditions. Burning should be done in the 
early morning and late evening to avoid windier conditions at 
midday. Escaped fires can be contained with proper fire-
fighting equipment. Partial fire crew staffing is planned for 
moderate fire danger 

Burning Index 
21-30 

High Fire 
Danger 

Any open burning is discouraged during high fire danger. 
Windy conditions, low humidity and dry fuels contribute to 
high fire danger. Fires escape control easily and containment is 
difficult, endangering human safety and property. Partial or full 
fire staffing is planned, depending on local burning conditions. 

Burning Index 
31-45 

Extreme 
Fire 
Danger 

Open burning should not be attempted during extreme fire 
danger. Local authorities may impose burning bans. High winds 
and extended dry periods lead to extreme burning conditions. 
Open fires can quickly escape and are very difficult to control. 
Spot fires occur ahead of the main fire, and erratic burning 
conditions make fires difficult to control even for experienced 
fire fighters. Full fire crew staffing in planned for extreme 
burning conditions. 

Burning Index 
>45 

 
 

Rural fire departments and fire districts recommend residents in outlying or rural 

area, consider these additional steps:  

• Create at least a 30-ft. safety zone or firebreak around your home.  

• Limit the use of flammable plants in landscape design. Choose fire resistant varieties.  

• Plant trees and large shrubs in sparse, separate areas.  

• Limit the use of trees and shrubs that have large volumes of foliage and branches.  

Source: Missouri Department of Conservation 
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• Limit the use of plants that have shaggy bark or dry leaves that shed annually.  

• Limit the use of plants that develop dry or dead undergrowth.  

• Limit the placement of plants next to structures, under eaves, overhangs, decks, etc.  

• Limit the use of plants placed at the base of trees or large shrubs.  

• Remove ladder fuels (plants that provide a link between the ground and tree limbs). 

Historic Occurrences 

 Fires covering more than 300 acres are considered large in Missouri. Missouri averages 

3,700 fires a year with 55,000 acres burned, or an average fire size of 12 acres.  Andrew County 

is largely rural with a few woodlands and has not experienced any significant wildfires.  Most 

fires occurring in the county are those that are purposefully set to clear fields and are monitored.  

Figure 2.46 lists the county’s wildfires from 2011-2015. 

 

                                                                                                                                        Figure 2.46 
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1/5/2011 
20:20 Fillmore Unknown  0 0  0 0 0 0 1 0 

2/2/2011 
12:15 Helena Unknown 1 0 0 0 0 0 0 0 0 0 

2/19/2011 
15:30 Savannah Unknown  0 0 0 0 1 0 0 1 0 

2/22/2011 
13:30 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

3/6/2011 
1:30 Rosendale Debris 5 0 0 0 0 0 0 0 0 0 

3/12/2011 
14:30 Rea Debris 3 0 0 0 0 0 0 0 0 0 

3/12/2011 
14:50 Fillmore Unknown 5 0 0 0 0 0 0 0 0 0 

3/15/2011 
14:15 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 
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3/16/2011 
16:45 Amazonia Unknown 2 0 0 0 1 0 0 0 0 0 

3/16/2011 
19:00 Whitesville Unknown 80 0 0 0 0 0 0 0 0 0 

3/17/2011 
15:00 Fillmore Unknown 5 0 0 0 0 0 0 0 0 0 

3/18/2011 
13:03 Savannah Miscellaneous 35 0 0 0 0 0 0 0 0 0 

3/18/2011 
21:15 Rosendale Debris 2 0 0 0 0 0 0 0 0 0 

3/19/2011 
15:00 Rosendale Debris 15 0 0 0 0 0 0 0 0 0 

3/20/2011 
14:00 Savannah Miscellaneous 10 0 0 0 0 0 0 0 0 0 

3/20/2011 
20:30 Amazonia Unknown 30 0 0 0 0 0 0 0 0 0 

3/24/2011 
14:40 

Avenue 
City Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/27/2011 
20:45 Whitesville Debris 80 0 0 0 0 0 0 0 0 0 

3/30/2011 
19:50 Fillmore Unknown 5 0 0 0 0 0 0 0 0 0 

4/2/2011 
12:10 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

4/3/2011 
0:00 Savannah Unknown 5 0 0 0 1 0 0 0 1 0 

4/3/2011 
0:00 Fillmore Debris 5 0 1 0 2 1 0 0 0 0 

4/3/2011 
0:00 Fillmore Unknown 5 0 0 0 0 0 0 0 0 0 

4/3/2011 
11:00 Savannah Miscellaneous 25 0 0 0 0 0 0 0 0 0 

4/5/2011 
10:39 

Country 
Club  Miscellaneous 8 0 0 0 0 0 0 0 0 0 

4/5/2011 
14:50 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 
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4/6/2011 
12:53 

Avenue 
City Debris 1 0 0 0 1 1 0 0 0 0 

4/10/2011 
14:20 Amazonia Miscellaneous 2 0 0 0 0 0 0 0 0 0 

4/12/2011 
12:01 Amazonia Miscellaneous 1 0 0 0 0 0 0 0 0 0 

4/12/2011 
13:24 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

5/2/2011 
14:23 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

6/7/2011 
19:45 Rosendale Debris 10 0 0 0 0 0 0 0 0 0 

7/14/2011 
9:45 Rosendale Unknown 0.1 1 0 0 0 0 0 0 0 0 

7/14/2011 
17:00 Rosendale Unknown 0.1 0 0 0 0 0 0 1 0 0 

8/1/2011 
21:45 Rosendale Miscellaneous 0.1 0 0 0 0 1 0 0 0 0 

8/26/2011 
0:00 Savannah Unknown 5 0 0 0 1 0 0 0 1 0 

9/4/2011 
0:00 Bolckow Unknown 5 0 0 0 1 1 0 0 1 0 

9/28/2011 
0:00 Fillmore Unknown 45 0 0 0 1 1 0 0 0 0 

10/3/2011 
13:45 

Country 
Club  Unknown 1 0 0 0 0 0 0 0 0 0 

10/5/2011 
9:40 Savannah Unknown 3 0 0 0 0 0 0 0 0 0 

10/5/2011 
22:20 Rea Debris 5 0 0 0 0 0 0 0 0 0 

10/9/2011 
0:00 Fillmore Unknown 45 0 0 0 0 0 0 0 0 0 

10/15/2011 
14:30 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

10/15/2011 
16:00 Amazonia Unknown 1 0 0 0 0 0 0 0 0 0 

10/21/2011 
14:25 Amazonia Unknown 3 0 0 0 0 0 0 0 0 0 
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10/23/2011 
14:55 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

10/25/2011 
0:00 Fillmore Unknown 45 0 0 0 0 0 0 0 0 0 

10/25/2011 
0:00 Fillmore Unknown 100 0 0 0 0 0 0 0 0 0 

10/25/2011 
14:10 Fillmore Equipment 40 0 0 0 0 0 0 0 0 0 

10/27/2011 
0:00 Fillmore Unknown 45 0 0 0 0 0 0 0 0 0 

10/27/2011 
0:00 Fillmore Unknown 5 0 0 0 1 0 0 0 0 0 

10/29/2011 
12:40 Savannah Unknown 2 0 0 0 0 0 0 0 0 0 

10/29/2011 
16:05 Amazonia Unknown 1 0 0 0 0 0 0 0 0 0 

10/29/2011 
18:45 Rea Unknown 1 0 0 0 0 0 0 0 0 0 

11/16/2011 
15:05 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

11/19/2011 
14:30 Rosendale Miscellaneous 20 0 0 0 0 0 0 0 0 0 

11/24/2011 
20:45 Amazonia Unknown 2 0 0 0 0 0 0 0 0 0 

12/12/2011 
14:30 Helena Miscellaneous 2 0 0 0 0 0 0 0 0 0 

12/29/2011 
11:20 Cosby Miscellaneous 2 0 0 0 0 0 0 0 0 0 

1/1/2012 
15:30 

Country 
Club Unknown 3 0 0 0 0 0 0 0 0 0 

1/4/2012 
17:00 Rosendale Unknown 1 0 0 0 0 0 0 0 0 0 

1/5/2012 
16:35 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

1/6/2012 
10:30 Cosby Miscellaneous 2 0 0 0 0 0 0 0 0 0 

1/6/2012 
14:30 Helena Miscellaneous 2 0 0 0 0 0 0 0 0 0 
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1/6/2012 
16:00 Rosendale Miscellaneous 5 0 0 0 0 0 0 0 0 0 

1/14/2012 
15:00 Whitesville Miscellaneous 20 1 0 0 1 0 0 0 0 0 

1/15/2012 
13:45 Rosendale Debris 45 0 1 0 0 0 0 0 0 0 

1/16/2012 
11:30 

Avenue 
City Debris 30 0 0 0 0 0 0 0 0 0 

1/21/2012 
12:38 Savannah Debris 1 0 0 0 0 0 0 0 0 0 

1/29/2012 
15:12 

Avenue 
City Miscellaneous 1 0 0 0 0 0 0 0 0 0 

1/29/2012 
17:10 Rosendale Unknown 3 0 0 0 0 0 0 0 0 0 

1/29/2012 
17:25 Helena Miscellaneous 1 0 0 0 0 0 0 0 1 0 

2/1/2012 
16:40 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

2/2/2012 
16:00 Savannah Miscellaneous 4 0 0 0 0 0 0 0 0 0 

2/12/2012 
14:15 Rosendale Miscellaneous 15 0 0 0 0 0 0 0 0 0 

2/20/2012 
1:15 Rosendale Debris 10 0 0 0 0 0 0 0 0 0 

2/22/2012 
12:15 Rosendale Unknown 4 0 0 0 0 0 0 0 0 0 

2/26/2012 
16:25 

Country 
Club Unknown 2 0 0 0 0 0 0 0 0 0 

2/27/2012 
11:25 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/5/2012 
11:45 Rosendale Debris 5 0 0 0 0 0 0 0 0 0 

3/5/2012 
12:34 Helena Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/8/2012 
19:15 Rosendale Unknown 1 0 0 0 0 0 0 0 0 0 

3/12/2012 
13:20 

Country 
Club  Unknown 6 0 0 0 0 0 0 0 0 0 
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3/13/2012 
17:00 Whitesville Unknown 20 0 0 0 0 0 0 0 0 0 

3/16/2012 
17:40 Amazonia Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/17/2012 
15:15 Savannah Miscellaneous 3 0 0 0 0 0 0 0 0 0 

3/17/2012 
15:15 Savannah Debris 10 0 0 0 0 0 0 0 0 0 

3/18/2012 
17:15 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/21/2012 
20:30 Rosendale Equipment 1 0 0 0 0 0 0 1 0 0 

3/28/2012 
19:02 Cosby Debris 1 0 0 0 0 0 0 0 0 0 

4/26/2012 
12:05 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

5/11/2012 
15:32 Helena Miscellaneous 1 0 0 0 0 0 0 0 0 0 

6/9/2012 
13:15 Amazonia Miscellaneous 2 0 0 0 0 0 0 0 0 0 

7/14/2012 
16:00 Rosendale Unknown 1 0 0 0 0 0 0 0 0 0 

7/16/2012 
15:50 Rosendale Unknown 1 0 0 0 0 0 0 0 0 0 

7/20/2012 
16:30 Cosby Equipment 1 0 0 0 0 0 0 0 0 0 

7/21/2012 
15:45 Cosby Miscellaneous 0.1 0 0 0 0 0 0 0 0 0 

8/3/2012 
15:45 Amazonia Unknown 1 0 0 0 0 0 0 0 0 0 

8/11/2012 
15:55 

Country 
Club Unknown 1 0 0 0 0 0 0 0 0 0 

8/15/2012 
21:30 Rosendale Equipment 1 0 0 0 0 0 0 0 0 0 

8/18/2012 
10:01 Savannah Unknown 2 0 0 0 0 0 0 0 0 0 

8/19/2012 
13:05 Helena Unknown 1 0 0 0 0 0 0 0 0 0 
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8/22/2012 
17:31 Savannah Smoking 0.5 0 0 0 0 0 0 0 0 0 

8/25/2012 
17:10 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

8/28/2012 
17:15 Savannah Miscellaneous 4 0 0 0 0 0 0 0 0 0 

9/1/2012 
17:45 Rosendale Miscellaneous 1 0 0 0 0 0 0 0 0 0 

9/1/2012 
22:30 Rosendale Debris 1 0 0 0 0 0 0 0 0 0 

9/14/2012 
14:15 Helena Not Reported 1 0 0 0 0 0 0 0 0 0 

9/30/2012 
12:42 

Country 
Club  Miscellaneous 1.5 0 2 0 0 2 0 0 1 0 

10/11/2012 
19:20 Rosendale Unknown 1 0 1 0 0 0 0 1 0 0 

10/16/2012 
15:30 Cosby Smoking 1 0 0 0 0 0 0 0 0 0 

1/26/2013 
21:00 Rosendale Unknown 1 0 0 0 0 0 0 0 0 0 

2/10/2013 
16:42 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/29/2013 
20:37 

 
Cosby Miscellaneous 1 0 0 0 1 1 0 0 0 0 

4/5/2013 
17:00 Whitesville Miscellaneous 20 0 0 0 0 0 0 0 0 0 

4/6/2013 
16:30 Whitesville Miscellaneous 10 0 0 0 0 0 0 0 0 0 

4/16/2013 
13:10 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

4/16/2013 
15:05 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

4/16/2013 
15:57 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

5/13/2013 
14:50 Rosendale Unknown 1 0 0 0 0 0 0 0 0 1 

11/29/2013 
14:00 Cosby Equipment 5 0 0 0 0 0 0 0 0 0 
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1/20/2014 
21:45 Fillmore Unknown 0.5 0 0 0 0 0 0 0 0 0 

1/24/2014 
15:06 

Country 
Club Miscellaneous 1 0 0 0 0 0 0 0 0 0 

1/25/2014 
8:40 

Avenue 
City Miscellaneous 2 0 0 0 0 0 0 0 0 0 

1/25/2014 
8:43 Cosby Equipment 2 0 0 0 0 0 0 0 0 0 

1/26/2014 
13:00 Cosby Miscellaneous 5 0 0 0 0 0 0 0 0 0 

1/26/2014 
13:00 Rosendale Unknown 26 0 0 0 0 0 0 0 0 0 

1/26/2014 
17:30 Amazonia Miscellaneous 1 0 0 0 0 0 0 0 0 0 

1/26/2014 
18:00 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

1/26/2014 
18:08 Cosby Miscellaneous 3 0 0 0 0 0 0 0 0 0 

1/26/2014 
20:40 Fillmore Unknown 2 0 0 0 0 0 0 0 0 0 

1/26/2014 
22:00 Fillmore Unknown 30 0 0 0 0 0 0 0 0 0 

1/26/2014 
22:30 Fillmore Miscellaneous 60 0 0 0 0 0 0 0 0 0 

1/26/2014 
22:45 Fillmore Unknown 0.5 0 0 0 0 0 0 0 0 0 

1/29/2014 
15:00 Fillmore Unknown 8 0 0 0 0 0 0 0 0 0 

2/24/2014 
11:35 Savannah Unknown 3 0 0 0 0 0 0 0 0 0 

3/10/2014 
11:20 Savannah Miscellaneous 3 0 0 0 0 0 0 0 0 0 

3/10/2014 
12:25 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/10/2014 
14:50 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/10/2014 
16:20 Savannah Miscellaneous 3 0 1 0 0 0 0 0 0 0 



 
 
  
  

125 
 

D
ate Fire 

D
iscovered 

C
ity 

C
ause 

A
cres B

urnt 

R
esidences 

D
am

aged 

O
utbuildings 

D
am

aged 

C
om

m
ercial 

D
am

aged 

R
esidences 

T
hreatened 

O
utbuildings 

T
hreatened 

C
om

m
ercial 

T
hreatened 

R
esidences 

D
estroyed 

O
utbuildings 

D
estroyed 

C
om

m
ercial 

D
estroyed 

3/12/2014 
17:09 

Country 
Club  Unknown 1 0 0 0 0 0 0 0 0 0 

3/15/2014 
13:00 Amazonia Miscellaneous 3 0 0 0 0 0 0 0 0 0 

3/15/2014 
13:15 Savannah Miscellaneous 8 0 0 0 0 0 0 0 0 0 

3/15/2014 
15:32 Cosby Debris 10 0 0 0 0 4 0 0 2 0 

3/15/2014 
16:00 Rosendale Miscellaneous 12 0 0 0 0 0 0 0 1 0 

3/15/2014 
16:45 Savannah Miscellaneous 8 0 0 0 0 0 0 0 0 0 

3/15/2014 
16:45 Savannah Miscellaneous 8 0 0 0 0 0 0 0 0 0 

3/15/2014 
18:10 Amazonia Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/15/2014 
19:45 Amazonia Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/21/2014 
16:48 Fillmore Unknown 2.5 0 0 0 0 0 0 0 0 0 

3/21/2014 
17:05 Fillmore Unknown 6 0 0 0 0 0 0 0 0 0 

3/23/2014 
13:30 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/23/2014 
14:20 Savannah Miscellaneous 8 0 0 0 0 0 0 0 0 0 

3/30/2014 
13:40 Fillmore Unknown 0.5 0 0 0 0 0 0 0 0 0 

3/31/2014 
17:21 Fillmore Unknown 1.5 0 0 0 0 0 0 0 0 0 

3/31/2014 
20:00 Fillmore Unknown 3 0 0 0 0 0 0 0 0 0 

4/1/2014 
14:24 Amazonia Miscellaneous 3 0 0 0 0 0 0 0 0 0 

4/5/2014 
14:40 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

4/11/2014 
13:48 Fillmore Unknown 2.5 0 0 0 0 0 0 0 0 0 
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4/11/2014 
16:30 Fillmore Unknown 1 0 0 0 0 0 0 0 0 0 

4/11/2014 
18:40 Savannah Miscellaneous 7 0 0 0 0 0 0 0 0 0 

4/12/2014 
11:46 Fillmore Unknown 68 0 0 0 0 0 0 0 0 0 

4/12/2014 
13:30 Fillmore Unknown 17 0 0 0 0 0 0 0 0 0 

4/12/2014 
14:00 Fillmore Miscellaneous 100 0 0 0 0 0 0 0 0 0 

4/12/2014 
14:15 Amazonia Miscellaneous 250 0 0 0 1 2 0 0 0 0 

5/4/2014 
18:33 Savannah Unknown 1 0 0 0 0 0 0 0 0 0 

5/7/2014 
17:10 Fillmore Unknown 2 0 0 0 0 0 0 0 0 0 

10/17/2014 
14:45 Helena Not Reported 2 0 0 0 0 0 0 0 0 0 

11/18/2014 
13:45 Cosby Unknown 1 0 0 0 0 0 0 0 0 0 

11/29/2014 
18:00 Cosby Miscellaneous 1 0 0 0 0 0 0 0 0 0 

1/12/2015 
12:10 Helena Unknown 2 0 0 0 0 0 0 0 0 0 

1/16/2015 
14:00 Fillmore Unknown 15 0 0 0 0 0 0 0 0 0 

1/19/2015 
12:29 Helena Miscellaneous 10 0 0 0 0 0 0 0 0 0 

1/28/2015 
15:40 Helena Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/7/2015 
12:15 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/7/2015 
12:35 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/7/2015 
13:15 Savannah Miscellaneous 3 0 0 0 0 0 0 0 0 0 

3/7/2015 
15:10 

Country 
Club Miscellaneous 3 0 0 0 0 0 0 0 0 0 
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3/7/2015 
15:20 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/8/2015 
14:00 Cosby Unknown 2 0 0 0 1 0 0 0 0 0 

3/9/2015 
16:59 

Country 
Club Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/10/2015 
12:30 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/10/2015 
14:50 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/10/2015 
15:00 Fillmore Unknown 15 0 0 0 0 0 0 0 0 0 

3/10/2015 
15:10 Fillmore Unknown 35 0 0 0 0 0 0 0 0 0 

3/10/2015 
15:40 Cosby Unknown 1 0 0 0 1 0 0 0 0 0 

3/11/2015 
12:56 Savannah Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/12/2015 
4:50 Fillmore Unknown 35 0 0 0 0 0 0 0 0 0 

3/12/2015 
16:40 Savannah Miscellaneous 4 0 0 0 0 0 0 0 0 0 

3/12/2015 
17:35 Savannah Miscellaneous 2 0 0 0 0 0 0 0 0 0 

3/14/2015 
0:00 Fillmore Unknown 25 0 0 0 0 0 0 0 0 0 

3/14/2015 
13:50 Rosendale Unknown 120 0 0 0 0 0 0 0 0 0 

3/15/2015 
11:10 Amazonia Miscellaneous 5 0 0 0 0 0 0 0 0 0 

3/16/2015 
15:45 Amazonia Miscellaneous 1 0 0 0 0 0 0 0 0 0 

3/16/2015 
15:50 Fillmore Unknown 2 0 0 0 0 0 0 0 0 0 

3/16/2015 
17:00 Fillmore Unknown 15 0 0 0 1 0 0 0 0 0 

3/16/2015 
18:11 Fillmore Unknown 30 0 0 0 0 0 0 0 0 0 
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3/20/2015 
15:40 Savannah Miscellaneous 6 0 0 0 0 0 0 0 0 0 

3/21/2015 
13:50 Amazonia Miscellaneous 3 0 0 0 0 0 0 0 0 0 

3/28/2015 
16:30 Cosby Miscellaneous 20 0 0 0 0 0 0 0 0 0 

3/29/2015 
19:50 Fillmore Unknown 5 0 0 0 0 0 0 0 0 0 

3/31/2015 
14:34 

Country 
Club Miscellaneous 10 0 0 0 0 0 0 0 0 0 

3/31/2015 
15:45 

Country 
Club Miscellaneous 20 0 0 0 0 0 0 0 0 0 

4/1/2015 
22:50 Fillmore Unknown 1 0 0 0 0 0 0 0 0 0 

7/4/2015 
7:00 Fillmore Unknown 0.25 0 0 0 0 0 0 0 0 0 

10/10/2015 
13:46 Cosby Unknown 1 0 0 0 0 0 0 0 0 0 

  

                    
Total: 2,103.65 1 6 0 18 19 0 3 10 1 

 

Location 

Rural areas of Andrew County are most at risk of wildfire.  A map is included in 

Appendix B that shows the grassland and crop areas of the county. 

Probable Severity 

 Any fire event in the county is likely to be contained to rural grassland areas, which 

would cause negligible damage. 

Probable Risk 

 Based on the last five years of fire reporting statistics from the MDC in Figure 2.46, there 

were a total of 184 reported wildfires from 2011 to 2015. This equates to an average of wildfire 

36.8 events annually and a 100% probability of occurrence in any given year. 

Adverse Impact 

Wildfire would most impact landowners, agriculture production and destroy some 

structures. 

Source: Missouri Department of Conservation, 2015 
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Section 3: Vulnerability Assessment 
A vulnerability assessment provides policy makers, emergency managers and planners 

with information on the extent of loss of life, injuries and property damage that may result from a 

hazard event of a given intensity for an area.  The vulnerability assessment includes an inventory 

of assets and estimation of potential losses.  This measure attempts to combine information 

related to hazard identification with an inventory of commercial property, residential property, 

public facilities and infrastructure.  Examining data from historical occurrences, including 

disaster declarations, is important in a vulnerability assessment.  

Disaster Declaration History 

The federal government will issue disaster declarations when the capabilities of the local 

government to respond and recover are surpassed by the severity and magnitude of an event. The 

initial step in the declaration process involves the state issuing a disaster declaration that allows 

for the provision of assistance to the local governments from the state government.  If the 

severity of the disaster is great enough that the local and state governments cannot respond to the 

situation through their own capacity, a federal emergency or disaster may be declared. This 

allows assistance from the federal government to be provided to local jurisdictions. 

The Stafford Act provides for two types of disaster declarations: emergency declarations 

and major disaster declarations.  The emergency declarations authorize the President to provide 

supplemental assistance to disaster response. A major disaster declaration provides for a wide 

range of federal assistance programs for individuals and public infrastructure for both emergency 

and permanent repairs.  

Two types of assistance exist in response to these declarations.  Public assistance 

provides assistance to states, tribes and local governments.  Debris removal, emergency 

protective measures, roads and bridges, water control facilities, buildings and equipment, 

utilities, and park and recreation facilities are tackled through the use of public assistance. 

Individual assistance differs from public assistance in that it includes assistance to households or 

individuals with respect to crisis counseling, case management, legal services, unemployment 

assistance, and supplemental nutrition services. 



 
 
  
  

130 
 

Figure 3.1 

Emergency declarations are also issued by FEMA. These declarations are more limited in 

scope and do not include the long-term federal recovery programs of major disaster declarations. 

The scale, types of damage, and industrial sectors involved determine the declaration type. 

Figure 3.1 lists all federal disaster declarations issued for Andrew County between the 

years 1990-2016. The table lists the disaster number, a description of events taking place, the 

date of declaration, the period of the incident, and the amounts of Individual Assistance (IA) and 

Public Assistance (PA). 

 

Disaster 
Number Description 

Declaration Date/ 
Incident Period 

Individual Assistance 
(IA) 

 Public Assistance (PA) 

DR-1054 
Severe storms, tornadoes, 
 hail, flooding 

6/2/1995      
05/13/1995-06/23/1995 Unknown 

DR-1253 Severe storms and flooding 
10/14/1998      
10/04/1998-10/11/1998 

IA: $0                     
PA: $12,908,455.45 

DR-1270 Severe storms and flooding 
04/20/1999        
04/03/1999-04/14/1999 Unknown 

DR-1524 
Severe storms, tornadoes, 
 flooding 

06/11/2004     
05/18/2004-05/31/2004 

IA: $1,396,915.31                    
PA: $0 

DR-1635 
Severe storms, tornadoes,  
flooding 

04/05/2006     
03/30/2006-04/03/2006 

IA: $2,611,696.48                    
PA:  $16,319,372.80 

DR-1708 Severe storms and flooding 
06/11/2007     
05/05/2007-05/18/2007 

IA: $2,428,002.26                    
PA: $7,642,999.09 

DR-1736 Severe winter storms 
12/27/2007    
12/06/2007-12/15/2007 

IA: $0                                         
PA: $24,948,123.75 

DR-1773 Severe storms and flooding 
06/25/2008    
06/01/2008-08/13/2008 

IA: $5,367,078.69                    
PA: $28,697,245.28 

DR-1934 
Severe storms, flooding, 
 tornadoes 

08/17/2010     
06/12/2010-07/31/2010 

IA: $0                                         
PA: $17,450,778.18 

DR-1961 
Severe winter storm and  
snowstorm 

03/23/2011     
01/31/2011-02/05/2011 

IA: $0                                         
PA: $9,807,841.20 

DR-4012 Flooding 
08/12/2011     
06/01/2011-08/01/2011 

IA: $3,145,110.51                    
PA: $21,748,074.72 

DR-4200 
Severe storms, tornadoes, 
 straight-line winds, flooding 

10/31/2014     
09/09/2014-09/11/2014 

IA: $0                                          
PA: $6,131,174.56 

DR-4238 
Severe storms, tornadoes, 
 straight-line winds, flooding 

08/07/2015     
05/15/2015-07/27/2015 

IA: $0                                          
PA: $49,321,931.21 

Source: Federal Emergency Management Agency http://www.fema.gov/disasters 
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Vulnerability describes an asset’s level of exposure or susceptibility to damage from 

natural hazards.  For assets such as homes and commercial property, critical facilities or 

infrastructure, the vulnerability is determined by a number of factors, including construction, 

contents and economic value. Assessments include estimates of potential injuries, property 

damage and economic losses from natural hazards within Andrew County.  This includes 

estimates of the number of people, buildings and infrastructure potentially at risk from a hazard, 

as well as the approximate dollar value of those structures.  The building stock exposure is for all 

types of property: residential, commercial, industrial, agriculture, religious, government and 

education. 

 Overall risk for Andrew County was calculated by averaging probability with severity. 

Numeric values were assigned Low = 1, Medium = 2, High = 3 for calculation.  

For example, if a disaster has a high probability of occurring (high = 3) with a low level 

of severity (low = 1), the overall risk (3 + 1/ 2 = 2) would be medium.  The planning committee 

determined it was best to overestimate risk rather than underestimate it, so all fractions were 

rounded up to the next whole number.  The planning committee kept the same set of probabilities 

from the 2011 plan, citing that weather patterns have not changed in the county and the 

probabilities seemed accurate.  

 The probability of each hazard as identified in Section 2 is rated on the following scale: 

 Low: The hazard has little or no chance of happening.  Less than five percent chance of 

occurrence in any given year. Unlikely. 

 Medium: The hazard has a reasonable probably of occurring, i.e., from five to ten percent 

chance of occurrence in any given year.  Possible. 

 High: The probability is from over10 percent and to a 100 percent chance of occurrence 

in any given year.  Likely. 

 Severity was determined by assessing the potential number of deaths, injuries and amount 

of damage that could result from the hazard.  When calculating severity, jurisdictions took into 

account the likely locations for each hazard, then they were ranked as low, medium or high. 

These categories were outlined in Section 2 and are repeated here. 
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Figure 3.2 

 Low: Injuries and/or illness are treatable with first aid.  Minimal quality of life impact. 

Shutdown of critical facilities and services for 24 hours or less.  Less than 10 percent of property 

is severely damaged.  Negligible. 

 Medium: Injuries and/or illness do not result in permanent disability.  Complete 

shutdown of critical facilities for more than one day and less than 25 percent of property is 

damaged.  Limited. 

 High: Deaths and major injuries occur.  Complete shutdown of critical facilities for 

several days.  More than 25 percent of property is damaged.  Critical. 

 In the thunderstorm example in Figure 3.2, the first “M” indicates a medium severity 

ranking; the second “H” indicates a high probability which results in a third “H” or high overall 

vulnerability.  Figure 3.3 shows the overall vulnerability assessment for Andrew County and its 

jurisdictions.  The three values listed in each cell correspond to the ranked values for severity, 

probability and the resulting overall vulnerability. 
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Vulnerability Assessment 
Hazard 

Jurisdiction Dam 
Failure 

Drought Earth-
quake 

Flood Heat 
Wave 

Land 
Sub-
sidence 

Thunder
-storm 

Severe 
Winter 
Weather 

Tornado Wildfire 

Andrew 
County 

L, L = 
Low 

M, M = 
Medium  

L, L = 
Low 

M, M = 
Medium 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Amazonia L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

H, H = 
High 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Bolckow L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

M, M = 
Medium 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Cosby L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Country 
Club 

L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Fillmore L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Rea L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Rosendale L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

H, H = 
High 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Savannah L, L = 
Low 

M, M = 
Medium 

L, L = 
Low 

L, L = 
Medium 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Avenue 
City 
School 

L, L = 
Low 

L, L = 
Low 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

North 
Andrew 
School 

L, L = 
Low 

L, L = 
Low 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Savannah 
School 

L, L = 
Low 

L, L = 
Low 

L, L = 
Low 

L, L = 
Low 

H, L = 
Medium 

L, L = 
Low 

H, M = 
High 

H, M = 
High 

H, H = 
High 

L, L = 
Low 

Figure 3.3 
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Figure 3.4 

Structures and Critical Facilities 

Figure 3.4 lists the total building count and valuations for seven categories of building 

stock.  This information is taken from FEMA’s Hazards United States–Multi-Hazards (HAZUS-

MH) runs conducted by SEMA. 

HAZUS data is not an exact count of buildings, but an estimate.  It is, however, the most 

detailed information available at the county and jurisdictional level.  As more information 

becomes available, it will be incorporated in updates of the plan.  Critical structures for each 

jurisdiction were identified in Section 1 and a map of these structures can be found in Appendix 

B.  HAZUS estimated the county to have 7,584 buildings, of which 7,062 are residential.  The 

total value of residential property is $841,188,000.  Dividing the total value by the number of 

homes (7,062), the average value was determined to be $119,115.  The same method was used to 

determine the average value of the other types of property in Figure 3.5. 

 

 
 

 

 

 

 

 

 

 

 

Building Stock Exposure 

Figure 3.4 details the building stock exposure for each jurisdiction, based on HAZUS and 

US Census 2010 housing unit data.  The data for the unincorporated areas of the county was 

determined by taking the total building count for the county and subtracting the buildings in each 

jurisdiction.  The standard value was determined by HAZUS assessments. 

Andrew County Building Stock Exposure 
Type Assessment Building 

Count 
Standard 
Value 

Residential $841,188,000 7,062 $119,115 
Commercial $107,676,000 254 $423,921 
Industrial $16,709,000 83 $201,313 
Agricultural $19,827,000 125 $158,616 
Religion $19,088,000 33 $578,424 
Government $6,100,000 17 $358,824 
Education $9,576,000    10 $957,600 
Estimated Total $1,020,164,000 7,584 $134,515 
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Figure 3.5 

Building counts for education structures provided by the school districts notably differs 

from HAZUS estimates.  The school district information in Figures 3.15 and 3.17 are based on 

the number of facilities as reported by the school district and not the HAZUS estimate.  

 

Building Stock Exposure 
 Number of Estimated Buildings Per Jurisdiction 

Jurisdiction 

R
esidences 

C
om

m
ercial 

Industrial 

A
griculture 

R
eligion 

G
overnm

ent 

E
ducation 

T
otal 

Andrew 
County 

7,062 254 83 125 33 17 10 7,584 

Amazonia 136 5 2 1 1 1  146 

Bolckow 96 4 2 2 0 1  105 

Cosby 52 3 0 0 0 3  58 

Country 
Club 

1,012 39 11 6 5 2  1,075 

Fillmore 89 4 0 5 1 0  99 

Rea 25 1 1 3 1 1  32 

Rosendale 74 1 1 0 1 1  78 

Savannah 2,187 103 28 17 12 7  2,354 

Unincorp-
orated 
Areas 

3,391 94 38 91 12 1  3,624 

Avenue 
City 
School 

      1* 1* 

North 
Andrew 
School 

      5* 5* 

Savannah 
School 

      15* 15* 

*Building count as reported by the respective school district.   
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Figure 3.6 

Loss Estimates 

Loss estimates provided below are based on available data and the methodologies applied 

result in an approximation of risk.  Estimating potential losses is difficult because of gaps in 

historical records, lack of scientific consensus and a wide array of environmental variables. 

Uncertainties also result from approximations and simplifications, such as those made as a result 

of incomplete inventories, demographics or economic parameters.  

 These estimates measure property damage, while recognizing that death and injury are 

the primary reasons to mitigate hazards.  FEMA guidance does not place a dollar value on 

human lives, but it is important to note that actions that modify community features may help 

save lives and reduce injuries in future hazard events. 

Loss estimations were conducted for all the hazards presented in this plan based on the 

best available data and methodologies.  For flooding, loss-estimation software was used.  Totals 

reflect variances in data from HAZUS-MH. 

Flooding and Levee Failure 

The potential damage caused by flooding was outlined in previous sections.  Due to the 

considerable impact of flooding, the vulnerability for this hazard is more detailed than other 

hazards.  Figure 3.6 and Figure 3.7 shows vulnerability to flooding damage that was assessed 

using HAZUS-MH data.  It is based on the 100-year flood plain. 

 

 

 Expected Damage to Essential Facilities 
Classification Total At least 

moderate 
At least 
substantial 

Loss of  
use 

Fire stations 5 0 0 0 
Hospitals * 0 0 0 0 
Police stations 1 0 0 0 
Schools 10 3 0 3 

                    *There are no hospitals located in Andrew County 

       (Loss-estimations are based on data from HAZUS-MH) 
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Figure 3.7 

*$10,000 difference is due to rounding 

 

The building damage count general occupancy was also developed using HAZUS-MH 

data, based on a 100-year flood.  The HAZUS data indicates that residential property would be 

damaged.  Only residential property is included because HAZUS-MH data did not indicate 

Category Residential Commercial Industrial Others Total 

Building Loss      
Building Loss $5,770,000 $210,000 $40,000 $290,000 $6,320,000 

Contents Loss $2,880,000 $60,000 $50,000 $1,120,000 $4,650,000 

Inventory Loss $0 $20,000 $10,000 $70,000 $100,000 

Subtotal $8,660,000* $820,000 $100,000 $1,490,000 $11,060,000 

Business 
Interruption Loss 

     

Income Loss $0 $0 $0 $0 $0 

Relocation Loss $0 $0 $0 $0 $0 

Rental Income 
Loss 

$0 $0 $0 $0 $0 

Wage Loss $0 $0 $0 $0 $0 

Subtotal $0 $0 $0 $30,000 $30,000 

Total Loss $8,660,000 $820,000 $100,000 $1,510,000 $11,090,000 
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Figure 3.8 

Figure 3.9 

Figure 3.10 

damage to other types of structures.  See Figure 3.8.   Figure 3.9 shows the number of people 

with shelter needs in a 100-year flood scenario.  
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) 

 Total 

Number of 
Residences 

0 0 0 2 6 15 23 

 
 
 
 
 
 

 

 

 

Jurisdiction Assessments 

Rosendale is located near the 102 River.  The entire community is located in the 100-year 

floodplain.  Flood damage is estimated at 100 percent based on the depth of potential flood 

waters, as measured by HAZUS-MH.  See Figure 3.10.  

 

Shelter Needs 
 Number of Displaced 

People 
Number of People 
Needing Short-
Term Shelter 

Andrew County 122 59 

Rosendale 
 

Building Count Standard Value Estimated Loss 
(100 %) 

Residential 74 $119,115 $8,814,510 
Commercial 1 $423,921 $423,921 
Industrial 1 $201,313 $201,313 
Agriculture 0 $158,616 $0 
Religion 1 $578,424 $578,424 
Government 1 $358,824 $358,824 
Total 78  $10,376,992 
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Figure 3.12 

Figure 3.11 

Bolckow is located near the 102 River. Flood damage is estimated at 10 percent based on 

location and the depth of potential flood waters, as measured by HAZUS-MH.  See Figure 3.11. 
 

 

 

Amazonia is located adjacent to the flood plain of the Missouri River. Flood damage is 
estimated at 15 percent based on location and the depth of potential flood waters, as measured by 
HAZUS-MH.  See Figure 3.12. 

 

  

 

 

 

 

 

 

 

The communities of Country Club Village, Cosby, Fillmore and Rea have no assets susceptible 

to flooding. 

Other Hazards 

For other hazards besides flooding, maximum and minimum loss estimations were made.  
Maximum losses were calculated by averaging the probability and severity, the magnitude, the 

total exposure, and total population by district (see Figure 3.13).  These loss runs assume total  

Bolckow 
 Building Count Standard Value Estimated Loss 

(10 %) 

Residential 96 $119,115 $1,143,504 
Commercial 4 $423,921 $169,568 
Industrial 2 $201,313 $40,263 
Agriculture 2 $158,616 $31,723 
Religion 0 $578,424 $0 
Government 1 $358,824 $35,882 
Total 105  $1,420,940 

Amazonia 
 Building Count Standard Value Estimated 

Loss 
(15 %) 

Residential 136 $119,115 $2,429,939 
Commercial 5 $423,921 $317,941 
Industrial 2 $201,313 $60,394 
Agriculture 1 $158,616 $23,792 
Religion 1 $578,424 $86,764 
Government 1 $358,824 $53,824 
Total 146  $2,972,654 
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Figure 3.13 

vulnerability of all assets and population to a particular hazard event.  The solution was then  

qualified into a range representing loss estimation potential. (Methodology credited to the Mid-

America Regional Council Hazard Mitigation Plan) 

 

 

Overall Risk (probability and severity) Low=1; Medium=2; High=3 

Magnitude (percentage of Jurisdiction affected) Low= Negligible (0%-10%), Medium = 

Limited (10%-25%) High = Critical (25%-50%) Very High = Catastrophic (>50%) 

Total Exposure (dollar value); <$5,000,000=1; $5,000,000-$10,000,000=2; >$10,000,000=3 

Total Population (in hundreds); 0-500=1; 501-2,000=2; >2,000=3 

Maximum Loss Potential: 1-1.5 = Low; 1.6-2.5 = Medium; > 2.5 = High 

 

Minimum Losses were calculated by averaging probability and severity, magnitude, 

annualized loss and average deaths/injuries (see Figure 3.14).  Andrew County data was used due 

to limitations in the datasets.  The same basic methodology was used to calculate the minimum 

loss estimation as was for the maximum loss estimation.  

Maximum Loss Estimation 
 D

am
 

Failure 

D
rought 

E
arthquake 

H
eat W

ave 

L
and 

Subsidence 

Severe 
W

inter 
W

eather 

T
hunder- 

storm
 

T
ornado 

W
ildfire 

Overall 
Risk 

Low Medium Low Medium Low High High High Low 

Magnitude Low Medium Low Very 
High 

Low Very 
High 

High Medium Low 

Total 
Exposure 

Low Medium Low Low Low Medium High High Low 

Total 
Population 

Low High Low Medium Low High High Low Low 

Loss 
Potential 

Low 
(1) 

Medium 
(2.25) 

Low 
(1) 

Medium 
(2.25) 

Low  
(1) 

High 
 (3) 

High  
(3) 

Medium 
(2.25) 

Low 
 (1) 
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Figure 3.14 

 

Overall Risk (probability and severity)-Low=1; Medium=2; High=3 

Magnitude (percentage of Jurisdiction affected)-Low=Limited (0%-25%), Moderate=Critical 

(25%-50%), High=Catastrophic (More than 50%) 

Annualized Loss (dollar value); $1,000=1; $1,000-$10,000=2; >$10,000 = 3 

Averaged Deaths/Injuries; 0=1; 0.1-5=2; >5=3  
Maximum loss estimation potential; 1-1.5=Low; 1.6-2.5=Medium; Greater than 2.5=High 

 

Potential Losses 

Potential dollar loss estimates in terms of building values were calculated by: taking the 

overall vulnerability (percentage of jurisdiction affected), multiply that by the building count, and 

multiply that by the standard value.  Standard values were calculated by dividing the building 

stock exposure figures by their corresponding building count numbers.  Some hazards represent a 

threat to the entire planning area of Andrew County.  The potential losses to structures are figured 
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Figure 3.15 

on a county-wide basis, since the hazard is not jurisdictional specific.  Standard values for the 

county were used. 

Thunderstorms, Tornadoes 

Thunderstorms, as outlined in Section 2, can cause damage to a widespread area. 

Tornadoes, in comparison, can cause more severe damage than thunderstorms, but the damage is 

limited to a smaller area.  The planning committee used historic occurrences and the potential 

damage, the maximum and minimum loss estimate. The potential losses for thunderstorms are 

figured at five percent of building stock and the potential losses for tornadoes are figured at15 

percent of building stock, as determined by HAZUS-MH scenario. The calculation was based on 

the average county building value of $134,515 from Figure 3.3 (Andrew County: 7,584 x $134,515 

=$1,020,161,760 /5% =$51,008,088 for thunderstorms and 7,584 x $134,525 = $1,020,161, 

760/15% = $153,024,264 for tornados).  The standard value of $957,600 was used for schools 

districts.  See Figure 3.15. 

 

Jurisdiction 
Building 
Count 

Standard 
Value 

Thunderstorms 
(5%) 

Tornadoes 
(15%) 

Andrew County 7,584 $134,515 $51,008,088 $153,024,264 

Amazonia 146 $134,515 $981,960 $2,945,879 

Bolckow 105 $134,515 $706,203 $2,118,611 

Cosby 58 $134,515 $390,094 $1,170,281 

Country Club 1,075 $134,515 $7,230,181 $21,690,543 

Fillmore 99 $134,515 $665,849 $1,997,548 

Rea 32 $134,515 $215,224 $645,672 

Rosendale 78 $134,515 $524,609 $1,573,826 

Savannah 2,354 $134,515 $15,832,416 $47,497,248 

Unincorporated Areas 3,642 $134,515 $24,374,118 $73,122,354 

Avenue City School 1 $957,600 $4,788 $143,640 

North Andrew School 5 $957,600 $23,940 $718,200 

Savannah School 15 $957,600 $71,820 $2,154,600 
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Figure 3.16 

Earthquake 
Earthquakes are a potential hazard for the entire planning area of Andrew County. 

According to the Missouri Hazard Mitigation Plan, in a 2,500-year earthquake scenario, Andrew 

County would experience about $9,012 in direct economic loss to buildings and $1,890 in 

income losses, for a total loss of $10,902. 

 
Dam Failure 

The potential for dam failure is outlined in Section 2.  Because dams in Andrew County 

are located in rural areas, it is expected that a dam failure would impact structures located on the 

dam owner’s property.  The planning committee determined the maximum expected loss would 

be one residence and one agricultural building according to HAZUS-MH. 
 Potential losses are figured based on the standard values for the county from Figure 3.3 

showing the standard value for residential structures is $119,115 (1 x $119,115 = $119,115) and 

agricultural is $158,616 (1 agricultural building x $158,616=$158,616).  See Figure 3.16. 
 

 

 

  

 

 
 
 
Severe Winter Weather 

Severe winter weather has been identified as a high risk hazard for Andrew County.  

Most of the economic impact of winter weather involves direct costs of snow removal, loss of 

business and environmental impact.  These potential dollar losses are beyond the scope of this 

plan to assess.  Structures could suffer damage from excessive snow cover or loss of electrical 

power.  An assessment of potential losses was based on a 10 percent loss of structures according 

to HAZUS-MH.  Building stock was based on the average county building value of $134,515 

from Figure 3.4.  The standard value of $957,600 was used for the schools districts.  See Figure 

3.17. 

 Dam Failure  
 Building Count Standard Value 100% Loss 

Residential 1 $119,115 $119,115 

Agricultural 1 $158,616 $158,616 

Total 2 $277,731 $277,731 
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Figure 3.17 
 

 

   

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Wildfire 
 

The potential for wildfire in Andrew County is minimal, as outlined in Section 2.  Based 

on the data available, the loss estimate was figured for five residences and two agricultural build-

ings.  Potential losses are figured based on the standard value of residential (5 x $119,115/ 100% 

= $595,575) and agricultural (2 x $158,616/ 100% = $317,232).  See Figure 3.18. 

 

 

 

 

 

 
Severe Winter Weather 

 

Jurisdiction Building Count Standard 
Value 

10% Loss 

Andrew County 7,584 $134,515 $102,016,176 

Amazonia 146 $134,515 $1,963,920 

Bolckow 105 $134,515 $1,412,408 

Cosby 58 $134,515 $780,187 

Country Club 1,075 $134,515 $14,460,363 

Fillmore 99 $134,515 $1,331,699 

Rea 32 $134,515 $430,448 

Rosendale 78 $134,515 $1,049,217 

Savannah 2,354 $134,515 $31,664,831 

Unincorporated 
Areas 3,642 $134,515 $48,748,236 

Avenue City School 1 $957,600 $95,760 

North Andrew School 5 $957,600 $478,800 

Savannah School 15 $957,600 $1,436,400 
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Figure 3.18 

 

 

 

 

 

 

Drought 

 Drought, as outlined in Section 2, can have measureable impact in Andrew County.  An 

18 year period record of NOAA data was used to determine the probability for drought.  Over the 

18 year record period 11 months were recorded as drought.  There is a total of 216 months in the 

record period.  The calculated risk percent from the number of months of drought and the total 

number of months in the record equates to the average annual percentage of 5% probability of 

drought occurrence in the county.  

 The 2013 State Plan states that from 1998 through 2012 there were $18,150,174 in 

insured crop loss payments in Andrew County. There are no anticipated structural losses, loss of 

life, or injuries associated with this hazard.  In addition, according to the USDA Risk 

Management Agency, there was a total of $1,414,600 in Andrew County from 2013 - 2015. 

According to this data, the total losses divided by the 18 year timeframe ($18,150,174 + 

$1,414,600/18) equals $1,086,932 in annualized crop losses. 

Losses to crops and livestock would have repercussions throughout the economy because 

many businesses and industries in Andrew County are related to agriculture. 

Heat Wave 

 Heat wave events are similar to drought in that the hazard presents little threat to 

structures.  The greatest danger is to humans and animals. 

 The toll on human life due to heat waves in Andrew County has been minor, presumably 

due to the increased availability of air conditioning and increased public awareness of the 

hazards of extreme heat.  

Land Subsidence/Sinkholes 

The Hazard Mitigation Planning Committee concluded that land subsidence is a low 

threat in Andrew County because the one identified area susceptible to sink holes is an 

 Wildfire  

 Building Count Standard Value 100% Loss 

Residential 5 $119,115 $595,575 

Agricultural 2 $158,616 $317,232 

      Total 7  $912,807 
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unincorporated area and has not caused any known damage.  There is no plan to develop the 

area.  The maximum damage is per HAZUS is assessed at one residential (1 x $119,115/100% = 

$119,115) and one agricultural structure (1 x $158,616/100% = $158,616).  See Figure 3.19. 

 

                                                                                                                   Figure 3.19    
 
                                                                                                                      
                                                                                                                
  
 

 

 

City/County Capability Assessment: 

Mitigation Management Policies 

The Andrew County Emergency Management Agency (EMA) is charged with 

preparing for disasters.  The EMA appoints a part-time Emergency Management 

Director. The director’s duties include: 

• Planning, organizing and directing county’s emergency management plan with 

  government and business officials. 

• Outreach, including speaking before various groups to promote interest and 

cooperation in emergency situations. 

• Advises and assists businesses in industrial emergency management programs. 

• Meets with state and federal officials to coordinate county program. 

• Prepares necessary documentation to affected agencies. 

• Responsible for planning and coordination of county’s disaster drills. 

The director also works with others agencies and advises the county Commission on 

mitigation measures and implementing those measures deemed appropriate by the commission. 

In general, the county’s policies encourage collaboration between Andrew County agencies as 

well as cooperation between other county agencies and those of neighboring jurisdictions. 

The director serves all of Andrew County and its jurisdictions, working with elected 

officials, law enforcement, emergency responders and community agencies. 

 Land Subsidence  
 Building Count Standard Value 100% Loss 

Residential 1 $119,115 $119,115 

Agricultural 1 $158,616 $158,616 

Total 2 $277,731 $277,731 
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Existing Plans 

The City of Savannah has an approved comprehensive plan and zoning regulations in 

order to manage growth issues.  One of the goals for this plan is to encourage development in 

and around already-developed areas to provide more efficient access to adequate roadways, 

utilities, and emergency services. 

The Local Emergency Operation Plan (LEOP) of the county is approved by the county 

commission.  The plan was initially developed in 1988 with the assistance of the Mo-Kan 

Regional Council.  The LEOP was rewritten in 2006 and is updated every year.  The plan 

identifies facilities and resources that require special security during a disaster and promotes the 

development and maintenance of mutual aid agreements with nearby agencies and requires 

participation in drills and exercises.  In addition, the plan identifies vulnerabilities in county-

administered road, water and wastewater facilities and includes an evacuation plan. 

Mitigation Programs 

The main mitigation programs are the county’s floodplain management regulations and 

participation and compliance in the National Flood Insurance Program (NFIP).  As outlined in 

Section 2, the jurisdictions in Andrew County that participate in NFIP are Andrew County, 

Amazonia, Bolckow, Country Club Village, Rosendale and Savannah.  The county coordinates 

with Missouri River levee districts through the U.S. Corps of Engineers to ensure development 

takes place within the guidelines established by Congress through the NFIP. 

The county and municipal floodplain regulations are aimed at substantially restricting any 

new development in the floodplain.  The current ordinance requires one foot of additional 

freeboard for new structures and for the elevation of major construction on existing structures. 

For structures outside the identified flood hazard areas, a two-foot minimum elevation above 

grade is required. 

The county is able to receive National Weather Service warnings and all equipment is 

activated by radio.  In an emergency situation, nearly half of the county’s population could be 

alerted within 30 minutes, responders within five minutes, and key officials within 15 minutes. 

School students have received substantial curricular training about hazards and 

emergency programs.  Every school district in Andrew County conducts drills annually.  The 

EMD provides information and gives emergency management training in a number of venues, 
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including churches, businesses, service clubs and private organizations and industry.  Various 

groups have had training through the Local Emergency Planning Committee.  Funds from SEMA 

have helped pay for many of these activities. 

The EMD receives ongoing training and other emergency response personnel have 

received extensive training.  Emergency Operation Center (EOC) staff and volunteer staff have 

received training, as well. 

Geographic Information System (GIS) capabilities are now available for Andrew County. 

This capability facilitates the development of limited hazard area base maps.  Maps are available 

to residents through the Andrew County Assessor’s office and GIS information is accessible to 

the public through the county’s web site. 

City and County Capabilities 

The capabilities of emergency management, fire protection, law enforcement, and 

emergency medical services are detailed in Section 1.  The EOC in Andrew County meets 

FEMA established guidelines for an EOC.  The criteria for the EOC is a place from which key 

officials can direct and control an emergency response. 

The EOC relocated to the new Andrew County jail in 2013.  The site has survivable 

communications from primary and other operating forces, the Emergency Alert System, 

commercial and public broadcast stations, SEMA, adjacent jurisdictions, and other incorporated 

areas within the county.  The communications and warning equipment are tested on a scheduled 

basis.  Warning sirens are located throughout Savannah and most communities, including 

Amazonia, County Club Village, Bolckow and Rosendale.  Many areas of the county are not 

covered by warning sirens.  Of particular concern are densely populated portions of Andrew 

County, including Cosby, whose warning siren is currently out of commission, and the 

unincorporated area of Avenue City, which has an elementary school. 

The cities and county continue to upgrade their communication abilities as they are able. 

All communications systems are interoperable with other systems.  The EOC has an adequate 

number of radios.  The enhanced 911 system serves the entire county and is located at the 

Andrew County Sheriff’s Office and Jail.  

Fire equipment and vehicles are available to city and county agencies.  Equipment 

available for police, rescue, mass care, and information/communications is generally sufficient, 
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although various equipment upgrades would be prudent.  The Andrew County Ambulance 

District provides complete triage care. 

The EMA director has received training in emergency response planning, professional 

development, emergency response operations, exercises, disaster response and recovery, and 

disaster mitigation and participates in ongoing training programs.  Emergency response 

personnel and EOC staff have received considerable training.  Appropriate officials have had 

limited training on hazard mitigation. 

Responsibilities and Authorities 

The chief elected official (CEO) has the legal basis for the following: 

• Authorization to order an evacuation 

• Redirect funds for emergency use 

• Order a curfew 

• Commandeer facilities and/or equipment and materials. 

The CEO for Andrew County is the presiding commissioner, while the chief elected 

official for the City of Savannah is the mayor. The Governor for Missouri, SEMA and FEMA 

may supersede the local CEO.  The CEO’s responsibilities include: 

• Safeguarding vital records (although limited for records needed to reconstitute local 

government) 

• Analysis of the possible impacts of potential disasters 

• Providing a multi-hazard emergency operations plan 

• Encouraging the limited completion of mutual aid agreements with neighboring 

jurisdictions; and 

• Protection of people with special needs. 

Intergovernmental and Interagency Coordination 

The Andrew County Local Emergency Planning Committee (LEPC) meets quarterly and 

serves to maintain coordination among fire, law enforcement, emergency medical, and public 

health officers from the county, incorporated areas and adjacent jurisdictions.  LEPCs are crucial 

to the success of the Emergency Planning and Community Right-to-Know Act (CRKA). 

Appointed by the Missouri Emergency Response Commission, local planning committees 

must consist of representatives of all of the following groups and organizations: elected state and 
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local officials; law enforcement, civil defense, firefighting, first aid, health, local environmental, 

and transportation agencies; hospitals; broadcast and print media; community groups; and 

representatives of facilities subject to the emergency planning and CRKA requirements. 

Jurisdictions in Andrew County that participate in the LEPC include Andrew County, Amazonia, 

Country Club Village, Cosby, Fillmore, Rea, Rosendale, Avenue City School District, North 

Andrew School District and Savannah School District.  

The LEPC’s initial task was to develop an emergency plan to prepare for and respond to 

chemical emergencies.  EPA’s list of extremely hazardous substances can provide the focus for 

setting priorities.  The plan must be reviewed annually, tested and updated.  Because the LEPC’s 

members represent the community, they are to be familiar with factors that affect public safety, 

the environment and the economy of the community. 

An emergency plan must include the identity and location of hazardous materials, 

procedures for immediate response to chemical accidents, ways to notify the public about actions 

they must take, names of coordinators at plants, and schedules and tasks for testing the plan.  The 

State Emergency Response Commission (SERC) reviews the plan, and the LEPC must test the 

plan through emergency exercises and update it at least annually. 

Another responsibility of the LEPC is to receive emergency release and hazardous 

chemical inventory information submitted by local facilities, and must make this information 

available to the public upon request.  

LEPCs have the authority to request additional information from facilities for their own 

planning purposes or on behalf of others.  In addition, LEPCs can visit facilities in the 

community to gain information in order to reduce hazards, prepare for accidents, and reduce 

hazardous inventories and releases.  Finally, LEPCs can take civil actions against facilities if 

they fail to provide the information required under the CRKA. 

In addition to its formal responsibilities, the LEPC serves as a focal point in the 

community for information and discussions about hazardous substances, emergency planning, 

and health and environmental risks due to hazardous substances.  Citizens can expect the LEPC 

to reply to questions about chemical hazards and risk management actions. 
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An LEPC can most effectively carry out its responsibilities as a community forum by 

taking steps to educate the public about chemical risks, and working with facilities to minimize 

those risks.  

Vulnerability Assessment of County Policies and Development Trends: 

Commitments to a Comprehensive Mitigation Program 

Andrew County has a history of striving to protect the life and livelihood of its residents. 

In the aftermath of the Flood of 1993, the county strengthened mitigation measures and policies. 

On a comprehensive basis, the county maintains and regularly updates the Emergency Opera-

tions Plan that includes mitigation measures for all natural and manmade hazards. 

County Laws, Regulations and Policies Related to Development in Hazard Prone Areas 

The floodplain management ordinance, established in 1993, is based on policies to 

protect the general welfare and health of residents and visitors of the county.  The ordinance is 

designed to safeguard health, safety and property in times of flooding by restricting avoidable 

increases in flood height or velocity, mitigating losses at time of construction of public facilities 

and protecting individuals from buying land unsuited for the intended use due to flood hazard. 

The county’s floodplain ordinance meets the requirements set forth by National Flood Insurance 

Program (NFIP). 
County Laws, Regulations and Policies Related to Hazard Mitigation in General 

Ordinances specifically related to Floodplain Management can be found in the Andrew 

County regulations. 

How Local Risk Assessments are Incorporated and Prioritized into Local Planning 

Since riverine flooding has a significant impact upon the county, a separate and detailed 

ordinance to protect life and property in the floodplain is included within the body of regulations. 

Second on the list is the risk of flash flooding.  Additional warning capabilities are being studied 

to mitigate the impacts of flash flooding, tornadoes and severe thunderstorms. 

The county also recognizes the danger and economic impact of severe winter storms. 

Clearing snow and ice from roadways is the main priority during winter storms.  The County 

Road and Bridge Department removes ice and snow from all county maintained roads to 

minimize accidents and ensure access to employment.  Missouri Department of Transportation 

(MoDOT) clears state and federal roadways. 
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Current Criteria Used to Prioritize Mitigation Funding 

Mitigation funding is based primarily upon the combination of expected damage and 

death/injury impacts.  For example, the City of Rosendale historically has a high risk of recurring 

riverine flooding accompanied by high damage rates.  Therefore, the community ranks high on 

the mitigation prioritization list. 

Another facet of the county’s mitigation concerns is the intensity of development 

pressures along Interstate 29, which was noted in the 2011 plan.  The comprehensive plan calls 

for concentrating new land use and economic development in and around higher-density areas to 

provide greater access to infrastructures and emergency measures. 

Integration of Hazard Mitigation with City/County Plans 

The county EMA committee includes representatives from fire districts, law enforcement, 

emergency medical, the public, news media and health organizations.  The cities rely on the 

county’s EOP.  In addition, the Local Emergency Planning Committee meets quarterly; more 

often if needed. 

Andrew County also appoints a floodplain administrator.  The position is currently filled 

by the county assessor. The administrator’s duties are as follows: 

1. Review of all applications for floodplain development permits to assure that sites are 

reasonably safe from flooding and that the floodplain development permit requirements 

have been satisfied. 

2. Review of all applications for floodplain development permits for proposed 

development to assure that all necessary permits have been obtained from federal, state or 

local governmental agencies from which prior approval is required by federal, state or 

local law. 

3. Review all subdivision proposals and other proposed new development, including 

manufactured home parks or subdivisions, to determine whether such proposals will be 

reasonably safe from flooding. 

4. Issue floodplain development permits for all approved applications. 

5. Notify adjacent communities and the state emergency management agency prior to any 

alteration or relocation of a watercourse, and submit evidence of such notification to the 

FEMA. 
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6. Assure that maintenance is provided within the altered or relocated portion of any 

watercourse so that the flood-carrying capacity is not diminished.  

7. Verify and maintain a record of the actual elevation (in relation to mean sea level) of 

the lowest floor, including basement, of all new or substantially improved structures. 

8. Verify and maintain a record of the actual elevation (in relation to mean sea level) that 

the new or improved non-residential structures have been flood-proofed. 

9. When flood-proofing techniques are utilized for a particular non-residential structure, 

the floodplain administrator shall require certification from a registered professional 

engineer or architect. 

 

How the County Determines Cost-Effectiveness of Mitigation Programs 

The state’s administrative plan governs how projects are selected for funding. However, 

proposed projects must meet certain minimum criteria. These criteria are designed to ensure that 

the most cost-effective and appropriate projects are selected for funding.  Both the law and the 

regulations require that the projects are part of an overall mitigation strategy for the disaster area. 

The state prioritizes and selects project applications developed and submitted by local 

jurisdictions.  The state forwards applications consistent with state mitigation planning objectives 

to FEMA for eligibility review.  Funding for this grant program is limited and states and local 

communities must decide the most effective use of grant funds.  The County examines each 

mitigation program on a case-by-case basis. The determination depends on the scope of 

damages, estimated savings in future hazard events, the type of mitigation project and the 

probable hazard to human life in future events.  FEMA-funded mitigation projects must meet the 

benefit/cost analysis criteria required by FEMA.  FEMA has established five issues a community 

must consider when determining the eligibility of a proposed project: 

• Does your project conform to your state’s hazard mitigation plan? 

• Does your project provide a beneficial impact on the disaster area?  

• Does your application meet the environmental requirements? 

• Does your project solve a problem independently? 

• Is your project cost-effective? 
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The Disaster Mitigation Act of 2000 authorizes up to seven percent of the Hazard 

Mitigation Grant Program (HMGP) ceiling to be used for the development of state, Indian tribal, 

and/or local mitigation plans that meet the planning criteria outlined in 44 CFR Part 201.  A 

benefit-cost analysis is not required for the use of the seven percent planning funds. 

Mitigation Funding Options  

(Including Current and Potential Sources of Federal, State, Local, Private) 

The county and incorporated areas have historically relied upon federal disaster 

declarations in cases of heavy widespread damages.  Sources have included FEMA, SEMA, the 

Missouri Department of Natural Resources, Department of Economic Development and various 

other grant programs.  In addition, investments in infrastructures that have mitigating effects 

have been funded from sources such as local tax revenues.  Other funding options include the 

grant sources identified in SEMA’s Regional Planning Commission Hazard Mitigation Planning 

Guide – 2002. 

How County Government Meets Requirements for Hazard Mitigation Funding Programs 

The City of Savannah and Andrew County’s EOP work toward meeting the requirements 

set forth by both FEMA and SEMA in regards to hazard mitigation funding programs.  As 

previously noted, Savannah has floodplain ordinances, zoning ordinances and subdivision 

regulations in place to ensure against floodplain development, which provide sound guidelines 

for sewer and water installations, roadway construction and zoning regulations.  Andrew County 

does not have planning or zoning ordinances in place, however the county does take part in the 

NFIP. 

Jurisdiction Policies and Development Trends 

Savannah and County Club Village have a comprehensive land use plan in place.  Figure 

3.20 below shows that three cities have zoning and subdivision regulations.  Two have storm 

water regulations and building codes in place.  Due to recent, dense growth, County Club Village 

has adopted several hazard-related statutes.  
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Figure 3.20 

 

Recommendations for Improvement 

Recommended improvements include jurisdictions seeking out funding opportunities to 

purchase storm warning sirens and build safe rooms.  Although these mitigation actions have 

ranked highly in the past plan, jurisdictions will need to address these pressing concerns.  Other 

recommendations include establishing a 24-hour tornado shelter in Savannah and creating a list 

of vulnerable residents for emergency responders.  The availability of tornado shelters in mobile 

home parks has been encouraged but unless ordinances are passed or financial incentives 

awarded its unlikely shelters will be constructed.  Workplace emergency plans for tornadoes and 

other disasters should be encouraged.  

           Educational campaigns aimed towards wildfire prevention and drought management are 

also recommended.  Wildfires tend to be small but many are preventable.  Further promotion of 

drought-resistant farming techniques and water conservation could be beneficial to the residents 

of Andrew County due to its large agricultural sector and drought susceptibility in some areas of 

the county.  The county may consider formulating a contingency plan in case the water reservoir 

becomes unusable.   

         The planning committee and emergency management director determined that man-made 

disasters would not be covered in this update since the LEPC addresses response to man-made 

disasters and there is thought to be a low probability of this occurring on a scale considered a 

Hazard-Related Statutes by Municipality 
 Comp. Land 

Use Plan 
Zoning Building 

Codes 
Earthquake 

Design 
Subdivision 
Regulations 

Storm 
Water 

Regulations 

Flood Plain 
Regulations 

Andrew 
County No No No No No No Yes 

Country 
Club Yes Yes Yes No Yes Yes Yes 

Cosby No No No No No No No 
Rosendale No Yes No No Yes No Yes 
Fillmore No No No No No No No 
Rea No No No No No No No 
Amazonia No No No No No No No 
Bolckow No No No No No No Yes 
Savannah Yes Yes Yes Yes Yes Yes Yes 
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disaster.  The planning committee may reexamine this position as mass-shootings and virus 

outbreaks have occurred in rural settings.  Several key members on the planning committee have 

recently retired so the next plan update will be examined with a new perspective. 
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Section 4: Mitigation Strategy 
Definition of Mitigation 

The Federal Emergency Management Agency (FEMA) defines mitigation as “sustained 

action taken to reduce or eliminate the long-term risk to people and property from hazards and 

their effects.”  The jurisdictions of Andrew County that participated in this process have the goal 

of taking the appropriate level of mitigation actions to meet their responsibilities for the health 

and safety of the residents of the county.  The goals of disaster mitigation planning, like those of 

disaster preparedness and disaster response, are to reduce or eliminate loss of lives and property 

in the next event. 

Categories of Mitigation 

Mitigation includes any activities that prevent an emergency, reduce the chance of an 

emergency happening or lessen its damaging effects.  Efforts by federal, state and local 

governments can restrict development in vulnerable areas, direct new development to less 

vulnerable areas and promote ways to safeguard existing development in hazard-prone areas.  

Individuals can also participate by practicing sound personal safety and damage prevention 

measures. 

There are six categories of mitigation that can produce safer environments: prevention, 

property protection, natural resource protection, emergency services, structural projects, and 

public information. 

• Prevention tools include regulatory methods such as planning and zoning, building 

regulations, open space planning, land development regulations and storm water 

management. 

• Property protection measures reduce the risk of building damage through acquisition 

of land, relocation of buildings, modification of at-risk structures and flood proofing at-

risk structures. 

• Natural resource protection can reduce hazard impacts through measures such as 

erosion and sediment control or wetlands protection. 

• Emergency services measures include warning, response capacity, critical facilities 

protection, and health and safety maintenance. 
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• Structural mitigation controls natural hazards through projects such as reservoirs, 

levees, diversions, channel modifications and storm sewers. 

• Public information includes providing hazard maps and information, outreach 

programs, real estate disclosure, technical assistance and education. 

Mitigation Versus Preparedness, Response and Recovery 

Mitigation does not include other emergency functions such as preparedness, response or 

recovery.  Preparedness deals with improving capabilities before a disaster strikes.  Response is a 

disaster-onset activity to immediately save lives and protect property.  Recovery is a post-

disaster activity to return all systems to a normal status. Though fundamentally important to the 

emergency planning process, these activities are beyond the scope of this plan and will not be 

discussed. 

Mitigation Plan Benefits 

Hazard mitigation planning is a tool communities may use to: 

• Reduce death, injury and property losses. 

• Identify specific problems and appropriate solutions. 

• Achieve multiple objectives in a sustainable and efficient manner. 

• Reduce future risks. 

• Prioritize post-disaster projects. 

• Enhance funding opportunities through federal, state and local programs. 

• Promote public participation and ownership of solutions. 

Mitigation Actions Considered 

The following mitigation actions are associated with the various hazards that could 

potentially impact Andrew County.  

The county initially conducted public meetings in 2004 when creating the original hazard 

mitigation plan, which was adopted by jurisdictions in 2004 and 2005.  The plan was updated in 

2011.  During the third plan in 2015, Andrew County held public meetings to gather input from 

citizens about hazards and potential methods to mitigate the impact.  The original goals, 

objectives and actions were discussed and graded based on completion, implementation and 

applicability to Andrew County. 
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The planning committee voted to keep the 2011 goals and objectives.  The action items 

were updated to reflect progress that has been made and changes that have taken place in the 

county since the last was first adopted.  Some items were considered to be a priority for the 

county and were continued as goals.  One was considered to be no longer appropriate. 

The following actions were considered in the preparation of the updated plan.  The 

committee, realizing that some efforts are better suited for the county than others, ranked each 

measure according to cost effectiveness and cost/benefit ratios.  

Each mitigation method is followed by a rank, indicating effectiveness. A rank of “1” 

indicates the highest probability of effectiveness, while a rank of “5” indicates the lowest.  The 

rankings were averaged.  

• Acquisition of Hazard-Prone Structures – This action is normally associated with floodplain 

buyout efforts through FEMA.  However, it can be adapted to any area or set of structures that 

are particularly prone to natural hazards. Rank: 4 

• Active Public Education and Awareness – This action involves producing and distributing a 

coherent message about an organization’s ongoing actions designed to reduce the community’s 

vulnerability to natural disasters. Rank: 2 

• Best Management Practices (BMPs) – BMPs require developers to comply with a set of 

researched standards in the design or construction of a facility.  For example, a developer may be 

required to use a particular construction method on certain soils that are known to be susceptible 

to shifting or settlement and possibly even landslides.  BMPs should be reviewed by professional 

staff and adopted by the governing body whenever possible. Rank: 2 

• Building Codes – An adopted set of standards that describe, in detail, acceptable construction 

methods, materials, and practices. Building codes are used to ensure that minimum life safety 

standards are met to lower hazard vulnerability. Rank: 2 

• Building Density Controls – Controlling building density levels by either requiring higher or 

lower density development in certain areas based upon the community’s comprehensive plan, or 

in response to specific environmental or hazard mitigation challenges. Rank: 2 

• Channel Maintenance – This practice keeps naturally occurring drainage channels clear of 

obstruction and fixes potential erosion-prone areas to prevent upstream flooding. Building dams 

above an area that is prone to flood can reduce flash flooding.  Rank: 3 
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• Construction of Barriers around Structures – This action is normally expressed in the 

construction of flood levees and alternate drainage pathways around flood-prone areas. Rank: 2 

• Critical Facilities Protection – This protection is expressed by hardening facility against 

expected natural hazards.  This is typically done only to key facilities that cannot be relocated 

and are particularly exposed to a potential natural hazard scenario. Some examples include 

increasing structural stiffness in buildings subject to excessive wind loading, or fireproofing a 

structure that may be exposed to forest fires.  Rank: 1 

• Dam Breach Exclusion Zones – This zone excludes new construction in areas that are located 

below a dam structure.  This exclusion zone is the area that would be damaged during a 

catastrophic or partial dam failure.  Rank: 3 

• Dams/ Reservoirs – The construction of water control devices to reduce levels of run-off, 

provide flood control and supply adequate water reserves for times of above normal demands.  

Rank: 4 

• Design Review Standards – A set of design and review standards that ensure all development 

complies with written and adopted environmental goals and objectives. An example may be a 

jurisdiction disallowing wood shake roofs on residential structures within 500 feet of an 

established forested area.  Rank: 2 

• Easements – The right of a person, government agency or public utility company to use public 

or private land owned by another for a specific purpose.  This is the granting of one or more 

property rights by the owner to, or for the use by, the public, a corporation, or another person or 

entity.  Rank: 3 

• Elevation of Structures – The requirement to construct all buildings a minimum of one-foot 

above the 100-year flood plain elevation.  This elevation is determined by the official FEMA 

Flood Hazard Maps used by the flood plain administrator.  Rank: 4 

• Emergency Response Services – These are all life and property preservation, rescue, and 

protection services provided by the government, including fire and police protection, EMT and 

communications. Rank: 1 

• Environmental Review Standards – A set of standards that ensure all development meets 

adopted environmental goals and objectives. An example may be a jurisdiction disallowing the 
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disturbance of topsoil in certain delineated watershed areas because increased sedimentation may 

affect an endangered species.  Rank: 3 

• Floodplain Development Regulations – A written and adopted set of standards for the type, 

density, and purpose of development allowed within the 100-year floodplain. Community 

members can buy flood insurance if they their respective jurisdiction participates in the National 

Flood Insurance Program. Rank: 3 

• Floodplain Zoning – The written and adopted set of zoning regulations based upon 

professional engineering standards, prohibiting construction of structures within the 100-year 

flood plain.  Rank: 3 

• Forest Fire Fuel Reduction – By using forestry management tools, a community can reduce 

the amount of fuel in a timber or vegetation stand to levels that significantly reduce the risk of 

wild fires.  Rank: 4 

• Hazard Information Centers – These are public information kiosks, web sites, toll free 

numbers, designated points of contact, or other outreach actions containing official information 

on all perceived natural hazards and the community actions being taken to guard against 

potential impact.  Rank: 4 

• Hazard Threat Recognition – Actions by those charged with the public safety to ensure that 

they anticipate and respond adequately to prevent and mitigate natural hazards.  Rank: 3 

• Hazard Warning Systems – Devices and plans to ensure that the maximum number of people 

have as much advance warning of impending natural disasters as is practical. This includes 

warning sirens and NOAA weather radios. It may also include partnerships with local broadcast 

media and institutions with large populations or special needs.  Rank: 1 

• Health and Safety Maintenance – Maintaining the public health and safety in a high state of 

preparedness for the next natural disaster.  For instance, having evacuation drills and plans for 

the removal of seniors from a convalescent center located within a 100-year flood plain.  Rank: 

2 

• Hillside Development Regulations – Restrictions on development in areas that are prone to 

landslides or rapid erosion. These areas are typically hard to reach with public safety equipment 

during an emergency.  By not allowing these sites to develop, a community reduces the risk of 

not being able to reach a sizable population during an emergency. Rank: 3 
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• Levees and Floodwalls – Flood control structures that allow floodwaters to rise to a level 

above flood stage on one side of the structure and help prevent the lack flooding on the other.  

Rank: 3 

• Open Space Preservation – This preservation ensures that open space is protected in a 

community. It provides many recreational and aesthetic benefits to the citizens and prevents 

vulnerable areas from being developed.  Rank: 3 

• Post-disaster Mitigation – Finding the opportunities presented in a post-disaster situation to 

implement stronger disaster mitigation actions.  For instance implementing previously identified 

mitigation actions that have an increased political acceptability immediately after a disaster.  

Rebuilding a devastated area in a more disaster-resistant manner is another possible post-disaster 

mitigation action.  Rank: 1 

• Preparedness – Actions to enhance survivability and assure effective response to emergencies 

(i.e. family preparedness, emergency operations plans and procedures, training and exercises).  

Rank: 1 

• Real Estate Disclosure Statements – Requiring disclosure by the seller prior to purchase to a 

potential buyer that a particular piece of property is located within a disaster overlay zone.  

These zones are found within the community’s comprehensive plan.  Rank: 2 

• Relocation Out of Hazard Areas – This is normally a voluntary action whereby a government 

program purchases parcels of property in high hazard areas. It places deed restrictions upon the 

property prohibiting its future use as a site for structure or dwelling, thus assuring the funding 

agency it will not have to repurchase the property in the future. “Buyout” zone residents are 

normally afforded some financial assistance to relocate out of the buyout zone.  Rank: 2 

• Safe room/Shelter – This action incorporates or retrofits proven tornado and storm resistant 

room design construction methods into new construction or building rehabilitation actions.  

Lives may be saved by providing design and financial assistance for constructing hardened 

shelter rooms.  Rank: 2 

• Sediment and Erosion Control Regulations – A set of restrictions prohibiting construction on 

certain soils based upon poor slope, composition or other factors.  For instance, soils on hillsides 

that flow easily during the rainy season would have restrictions to prohibit building on or below 

them.  Rank: 3 
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• Special Use Permits – Permits authorized by the zoning code that allow for temporary action 

events or construction in certain zones where they would not normally be allowed. For instance, 

a festival and all the support buildings, facilities and utilities could be located in the 100-year 

floodplain for a limited time. Rank: 4 

• Storm Water Management Regulations – This action is normally part of a master Storm 

Water Management Strategy.  The community identifies vulnerable areas and suggests 

remediation methodologies, restrictions, and regulations.  Once documented and adopted, these 

strategies are normally administered by the public works or engineering staff.  Rank: 3 

• Stream Corridor Restoration – This action is the repair and maintenance of blocked or 

otherwise restricted natural drainage ways.  Cleaning out vegetation and debris, re-grading the 

side slopes and pitch of a drainage way and observing the results of subsequent rainfall events 

help provide adequate remediation.  Rank: 4 

• Stream Dumping Regulations – This action places restrictions on the placement of dead 

vegetation and other possibly restrictive debris in a natural drainage way.  Proper and proactive 

management of trees and vegetation in urban and suburban areas can prevent the temporary loss 

of utility services by breaking above-ground lines during storm occurrences.  Rank: 3 

• Structural Retrofits to Existing Buildings – The physical internal and external upgrading of a 

pre-existing structure to meet anticipated natural disaster loads and forces. Rank: 4 

• Subdivision and Development Regulations – An adopted set of standards for all new 

developments detailing street, utility, subdivision and easement design criteria. It may include 

acceptable materials for construction as well as right-of-way requirements for the jurisdiction.  

Rank: 2 

• Transfer of Development Rights – Groups or governments interested in controlling sprawl, 

preserving open space or wishing to preserve an environmental asset may seek the conveyance of 

development rights by deed, easement, or other legal instrument to a parcel of land and the 

recording of that conveyance.  For instance, a farmer may sell development rights to his land, 

while retaining ownership of the land, and thus the ability to continue farming the land.  Rank: 3 

• Underground Utility Relocation – This action makes utilities more resistant to storms, hail, 

wind and other violent events by placing them underground.  Normally this is considerably more 

expensive in the short term.  Rank: 4 
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• Urban Forestry and Landscape Management – Proper and proactive management of trees 

and vegetation in the urban and suburban areas can prevent the temporary loss of utility services 

by breaking above-ground lines during storm occurrences. Rank: 4 

• Utility & Building Design Performance Standards – This is an additional set of regulations 

that require a facility to meet performance standards.  These may be as simple as stating 

“Buildings located in the Forest Fire Precautions Overlay Zone will meet NFPA standards for all 

roofing and building materials.”  Rank: 3 

• Wetlands Development Regulations – Wetlands act as environmental buffers, lessen storm 

surge and flash flood events, and maintain a natural component of the local ecology. By 

restricting development within wetlands, or by making up for their loss with other measures, 

disaster resistance is increased.  Rank: 4 

 

Disaster Mitigation Choices 

Section 1 detailed a wide range of background information about Andrew County to 

establish a common reference point between all of the partners involved in this process. 

Section 2 determined the scope of potential natural disasters that may confront the 

county. The chapter detailed the existing site, situation, geographic hazards, and weather hazards 

that have the potential to cause death or injury or property damage in Andrew County.  From 

historical and anecdotal evidence, each hazard’s likely occurrence interval was determined, as 

well as the potential for impact and disruption. 

Section 3 examined the weaknesses and capabilities of Andrew County, gauging the 

county’s potential to respond to disasters.  The section also included a review of the rules and 

regulations already in place to assist in the process. 

Section 4 represents the final step in this plan, but not in the disaster mitigation process. 

The next step is to determine the mitigation strategies that should be implemented, if 

operationally feasible and fiscally prudent.  The following factors were used in analyzing 

mitigation efforts: 

1. Is the mitigation effort proven effective in this or other jurisdictions? 

2. Is the mitigation effort and its impact(s) acceptable to the county and jurisdiction? 
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3. Is the mitigation effort one that will provide a good return on the taxpayers’ 

investment? 

4. Is the mitigation effort applicable to multiple hazards? 

5. Is the mitigation effort comparable with current or future staff capabilities? 

6. Is the mitigation part of an overall comprehensive mitigation strategy? 

When presented with a set of strategic choices, it is wise to look for strategies that offer 

the most effectiveness while being the lowest cost.  We look for strategies that have worked in 

other communities like ours.  We look at the potential legal, staffing and implementation costs of 

each option.  

Funding options for various types of mitigation include: annual budget line item, 

Community Development Block Grants (CDBG), capital improvements project funding, 

authority to levy taxes for specific purposes, fees for water, sewer, gas or electric service, impact 

fees for homebuyers or developers for new developments and homes, incur debt through general 

obligation bonds, private activity bonds, special tax and revenue bonds, withhold spending in 

hazard-prone areas, public grant-loan packages and private grant-loan packages. 

Typical staffing matches to mitigation programs include planning and zoning, inspector, 

surveyor, emergency personnel, flood plain manager, emergency management director, GIS 

team, grant writer, regional planning council, special scientific staff and legal. 

Analysis and Prioritization of Mitigation Actions 

Andrew County’s mitigation actions promote and/or support the development of local 

hazard mitigation plans, projects and activities.  Examples include targeting repetitive flood loss 

properties for buyout and instituting additional environmental measures (such as watershed 

protection) as well as encouraging local building codes, emergency operation plans, 

comprehensive plans, planning and zoning ordinances, floodplain ordinances, local disaster 

plans, local mitigation plans, and commercial/industrial disaster plans. 

Goals, Objectives, Strategy and Coordination 

Andrew County’s mitigation goals were derived from existing goals in the 

comprehensive plan, St. Joseph Missouri’s Project Impact (whose jurisdiction adjoins Andrew 

County to the south) the Andrew County Local Emergency Operations Plan (LEOP), Mo-Kan 
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Regional Council’s Flood Buyout Program Guide of 1994, the Disaster-Resistant Jobs Strategy, 

and the Mo-Kan Region Comprehensive Economic Development Strategy (CEDS). 

Mitigation goals and objectives are: 

Goal 1: Protect the Lives, Property and Livelihoods of All Citizens. 

• Objective: Protect citizens’ lives and property. 

• Objective: Provide sufficient warning of impending disasters. 

• Objective: Identify the citizens most vulnerable to disasters and plan accordingly. 

Goal 2: Manage Growth in Designated Hazard Areas Through Sustainable Policies, 

Principles and Practices. 

• Objective: Decrease the impact of disasters. 

• Objective: Decrease the cost of the next disaster. 

• Objective: Increase our economic resistance to disasters. 

Goal 3: Ensure Access to Information Regarding Hazards Preparation and Recovery. 

Objective: Increase knowledge among citizens about disaster safety. 

Goal 4: Ensure Continued Operation of Government and Emergency Functions in a 

Disaster. 

• Objective: Increase disaster mitigation management capability in local governments. 

• Objective: Strengthen critical infrastructure. 
 

Evaluation 

The following table provides an analysis of the proposed mitigation actions for Andrew 

County and the participating jurisdictions.  The planning committee reviewed each of the action 

items identified as part of the Hazard Mitigation Plan adopted in 2011. During the revision 

process in 2015, the planning committee members reviewed the items and made adjustments to 

the score according to actions taken since the plan was adopted.  A number of the reviews were 

done independently and a mean was figured if several jurisdictions reviewed the same action. 

Each action was reviewed according to the STAPLEE criteria and Mitigation effectiveness 

criteria.  STAPLEE criteria include: Social, Technical, Administrative, Political, Legal, 

Economic and Environmental considerations.  It also included two questions: 1) Will historic 

structures be saved or protected? and 2) Could it be implemented quickly? Each criteria was 

given 0 to 3 points (Definitely YES = 3, Maybe YES = 2, Probably NO = 1, Definitely NO = 0).  
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Mitigation effectiveness criteria was based two questions: Q1) Will the implemented action 

result in lives saved? and Q2) Will the implemented action result in a reduction of disaster 

damages?  Each question was given 5 - 10 points (5 is the least, 10 is the most).  The priority 

level for the action is considered high if the score is 30 points or higher, medium for 25-29 points 

and low for less than 25 points.  
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Objective 1.1:  Protect our citizens’ lives and property.     
Action 1.1.1:  Prepare Public Service 
Announcements, deliver to the media and 
have ready to be published during 
emergencies and disasters.  

3 3 2 2 3 2 2 0 3 10 7 37 

Action 1.1.2:  Encourage residents to 
purchase weather radios to ensure that they 
have sufficient access to information in 
times of disasters.  

3 3 2 2 3 2 2 0 2 10 7 36 

Action 1.1.3:  Encourage the incorporation 
and design of shelters in the construction of 
new public facilities like libraries, 
community centers, etc. 

3 3 3 3 3 3 3 0 3 10 5 39 

Action 1.1.4:  Incorporating hazard buffer 
zones into subdivision platting regulations. 

2 1 2 2 2 3 2 2 0 6 7 29 

Action 1.1.5:  Maintain an up-to-date list of 
addresses with shelters to assist fire 
departments and emergency services 
agencies to locate survivors after a disaster. 

3 2 2 2 2 2 2 0 0 7 5 27 

Action 1.1.6:  Continue program to provide 
air conditioners to people in the community 
who do not have them and are at risk during 
a heat wave. 

2 2 2 2 2 2 2 0 2 7 5 28 

Action 1.1.7:  Work with private entities, 
such as churches and businesses, to 
encourage the construction of tornado 
shelters in facilities where large numbers of 
people live, work or congregate.  

3 2 3 3 3 3 3 0 3 10 9 42 

Action 1.1.8:  Designate certain air-
conditioned facilities as “heat emergency 
shelters” and encourage people without air 
conditioning to use them in a heat wave. 

2 2 2 2 2 2 2 0 3 7 5 29 

Action 1.1.9:  Consider offering residential 
and commercial builders and developers tax 
incentives to encourage the construction of 
safe rooms in new homes and commercial 

3 1 0 0 0 0 2 0 0 10 5 21 
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buildings.  
Action 1.1.10:  Assess existing public 
facilities for the location of suitable safe 
areas.  If available, these safe areas should 
be clearly marked and employees and 
visitors informed of their location in public 
facilities.  

3 3 3 3 3 3 2 0 3 10 7 40 

Action 1.1.11:  Review emergency access 
routes and evacuation routes and mitigate 
any problem areas.  

2 2 2 2 2 1 2 0 1 5 5 24 

Action 1.1.12:  Form and train Community 
Response Teams in cities and neighborhood 
associations.  

3 2 3 2 2 2 2 0 1 8 5 30 

Action 1.1.13:  Build permanent storm 
shelters in mobile home parks.  

3 3 3 3 3 3 3 0 3 10 10 44 

Objective 1.2:  Provide sufficient warning of impending 
disasters. 

    

Action 1.2.1:  Encourage a NOAA weather 
radio in continuous operation in all facilities 
offering public accommodations.  

3 3 3 3 3 3 3 0 3 10 7 41 

Action 1.2.2:  Cities that do not already 
possess warning systems should purchase a 
system.  

3 3 3 3 3 3 2 0 2 10 10 42 

Action 1.2.3:  Explore use of electronic 
methods, including Internet, Twitter, texting 
and calling systems to notify public of a 
hazard. 

3 3 3 3 3 3 3 0 3 10 10 44 

Action 1.2.4: Place warning sirens in 
densely populated unincorporated areas.  

3 3 3 3 3 3 3 3 3 10 10 47 

Objective 1.3:  Identify the citizens most vulnerable to disasters 
and plan accordingly. 

    

Action 1.3.1:  Inform citizens what to do to 
help elderly and disabled friends, neighbors 
or employees.  

3 2 2 2 2 2 2 0 2 7 5 29 

Action 1.3.2: Continue to evaluate 
accommodating individuals with special 
needs in emergency shelters, including 
compliance with the Americans with 
Disabilities Act (ADA).  

3 2 3 2 3 2 2 0 0 7 5 29 

Action 1.3.3:  Work with organizations and 
utilities to provide materials and volunteer 
labor to assist at-risk groups in winterizing 
their homes.  

3 2 2 2 3 2 2 0 1 6 5 28 

Action 1.3.4:  Update inventory of facilities 3 3 3 3 2 2 2 1 2 10 7 38 
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with generators and emergency power that 
can be used as shelters in the event of 
natural disasters.  Equip shelters to connect 
to generators. 

Objective 2.1:  Decrease the impact of disasters.     
Action 2.1.1: Continue to participate in 
buyout programs for the highest risk 
properties located in the highest-risk flood 
areas.  

3 3 3 3 3 3 3 0 2 10 10 43 

Action 2.1.2:  Continue to participate in the 
National Flood Insurance Program (NFIP). 

3 3 3 3 3 3 3 2 1 10 10 44 

Action 2.1.3:  Adopt the most current 
edition of a model building code to address 
structural and architectural issues related to 
hazard mitigation. 

2 2 2 2 2 2 2 0 0 5 5 24 

Action 2.1.4:  Consider the construction of 
detention basins, small lakes, and 
greenways or riparian corridors to channel 
and catch storm water, thereby reducing the 
likelihood of flooding as part of a 
countywide storm water management plan.   

2 2 2 2 2 2 2 0 0 5 5 24 

Action 2.1.5:  Conduct a public education 
campaign to inform dam owners and 
citizens living near the inundation zones of 
dams about the need to properly maintain 
and upgrade these structures, particularly 
those that are more than 50 years old.   

2 1 2 2 2 2 2 1 0 5 5 24 

Action 2.1.6:  Communities that do not 
currently participate in the National Flood 
Insurance Plan (NFIP) will consider doing 
so. 

2 2 2 2 2 2 2 2 0 6 8 30 

Action 2.1.7: Undertake large-scale buyout 
of flood prone properties in Rosendale and 
relocate affected property owners.  

3 3 0 3 0 3 3 0 0 10 10 35 

Objective 2.2:  Decrease the cost of the next disaster.     
Action 2.2.1:  Consider alternative uses for 
flood-prone areas, such as sports fields, 
parks, wildlife habitats, etc. and incorporate 
this in all comprehensive land use plan 
updates. 

2 2 2 2 2 2 2 2 2 5 5 28 

Action 2.2.2:  Continue to work with 
SEMA in ongoing buyout program for 
repetitive loss structures in flood-prone 
areas.  

3 3 3 3 3 3 3 0 2 7 7 37 

Action 2.2.3:  Amend municipal ordinances 2 1 1 1 2 2 2 0 0 7 5 23 
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to include a section mandating the building 
of a wind-resistant shelter with a capacity 
suitable to handle the expected population 
in any new trailer park, or park undergoing 
renovation or expansion. 

Objective 2.3:  Increase our economic resistance to disasters.     
Action 2.3.1:  Encourage up-to-date 
commercial and industrial disaster plans 
that are coordinated with community 
disaster plans. 

2 1 1 2 2 2 2 0 0 7 5 24 

Action 2.3.2:  Enact ordinances prohibiting 
residential and commercial development in 
all high-hazard prone areas. 

2 1 2 1 2 2 2 0 0 7 7 26 

Action 2.3.3: Ensure all local governments 
have the latest copies of flood insurance rate 
maps, flood plain maps and similar 
documents. 

2 1 2 2 2 2 2 0 1 5 5 24 

Action 2.3.4:  Maintain and update list of 
names, phone numbers and duties for all 
employees during regular operation and off 
hours. 

3 3 3 3 3 3 2 0 1 5 5 31 

Action 2.3.5:  Follow guidelines as 
suggested in the Missouri 2002 Drought 
Plan, developed by MDNR. 

2 1 2 2 1 2 2 0 1 5 5 23 

Objective 3.1:  Increase knowledge among citizens about 
disaster safety. 

    

Action 3.1.1:  Develop an ongoing 
campaign to educate the community about 
seasonal hazards by adopting a disaster 
theme for each season and coordinate this 
campaign with a variety of promotional 
resources. 

1 2 2 2 2 2 2 2 1 7 6 29 

Action 3.1.2:  Publish detailed hazard maps 
on all city and county websites and provide 
paper copies to the public. 

2 1 1 2 2 1 2 2 0 6 6 25 

Action 3.1.3:  Continue partnerships with 
the City of Savannah to allow use of cable 
access channels to broadcast severe weather 
preparation information. 

2 2 1 2 2 2 2 1 2 6 6 28 

Action 3.1.4:  Educate children in disaster 
preparedness and how to survive disasters. 

3 
 

3 3 3 3 3 2 1 3 10 5 39 

Action 3.1.5:  Conduct a public education 
campaign to inform citizens across the 
region of the benefits of constructing 
tornado safe rooms in their homes to reduce 

3 2 2 3 2 2 2 1 2 7 5 31 
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the potential for loss of life. 
Action 3.1.6:  Provide information to media 
to publish or broadcast emergency 
information when conditions warrant.  
Establish contact information with media 
for night and weekend emergencies.  

2 1 1 2 2 2 2 0 1 5 5 23 

Action 3.1.7:  Encourage businesses and 
homeowners in flood-prone areas to elevate 
mechanical systems such as furnaces, water 
heaters and electrical panels. 

2 1 2 2 1 1 2 2 1 5 5 24 

Action 3.1.8: Continue and expand public 
awareness campaigns on hazard 
preparedness. Involve the Ready in 3 
program.  

2 2 2 2 2 2 2 0 2 7 5 28 

Action 3.1.9: Educate citizens on how to 
winterize their homes, shut off water valves 
in case of a pipe burst and prepare for 
extreme cold.   

2 1 1 1 1 2 1 2 1 5 7 24 

Action 3.1.10:  Citizens that live in areas 
near timber or tall grass should be 
encouraged to remove vegetation, yard 
debris, and other combustible materials that 
may be near structures. 

2 2 2 1 1 2 2 2 0 7 7 28 

Objective 4.1:  Increase disaster mitigation management 
capability in local governments. 

    

Action 4.1.1:  Maintain a publicly 
accessible list of names, positions, contact 
information, roles, and responsibilities for 
all public safety positions and departments.    

2 2 3 3 2 2 2 0 2 5 5 28 

Action 4.1.2:  Execute and maintain mutual 
aid agreements with all relevant agencies. 

2 2 2 2 2 1 2 2 1 7 6 29 

Action 4.1.3:  Incorporate mitigation 
planning efforts coordinator with duties of 
emergency management director.  

2 2 2 2 2 1 2 0 1 5 5 24 

Action 4.1.4:  Develop an accurate 
countywide series of maps detailing flood, 
plain, flash flood danger zones, land 
subsidence susceptible area and process this 
information within a Geographic 
Information System.  

2 1 1 2 2 1 2 3 0 5 5 24 

Action 4.1.5:  Make all GIS hazard 
information available online to county and 
municipal permitting departments through 
the Hazard Mitigation Plan. 

2 1 1 2 2 1 2 3 0 5 5 24 

Action 4.1.6:  Maintain the website for the 
Local Emergency Planning Committee. 

2 2 2 2 2 1 1 1 1 5 5 24 

Action 4.1.7:  Encourage property owners, 3 2 2 2 2 3 2 2 1 5 5 29 
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businesses and occupants in hazard areas to 
participate in mitigation policy formation. 
Action 4.1.8:  Inform all city and county 
department heads and school districts that a 
disaster mitigation plan exists. 

2 1 2 2 2 2 2 0 1 5 5 24 

Action 4.1.9:  Develop and implement 
official snow day plans and policies for 
non-essential personnel.   

2 2 2 2 2 2 2 0 0 5 5 24 

Action 4.1.10:  Update comprehensive land 
use plans to specifically address 
development in hazard-prone areas and 
recommend strategies for decreasing the 
jurisdiction’s vulnerability to hazards. 

2 1 2 2 2 2 2 0 1 5 5 24 

Action 4.1.11:  Promote environmentally 
sound watershed and storm water practices 
to decrease flash flooding. 

2 1 2 2 3 2 2 0 0 5 5 24 

Action 4.1.12:  Encourage schools and 
emergency responders to participate in 
Electronic Response Information Portal 
(ERIP).  

3 3 2 3 1 2 
 

2 0 1 8 5 30 

Action 4.1.13:   Obtain data to complete 
more thorough vulnerability assessments 
and determine potential losses.  

2 2 2 2 2 2 2 0 0 5 5 24 

Objective 4.2: Strengthen our critical infrastructure.     
Action 4.2.1:  Maintain offsite data back up 
of county records and plan to safeguard 
those that do not have back ups.  

3 3 3 3 3 3 2 0 0 5 5 30 

Action 4.2.2:  Encourage electric and 
telecommunications utilities to anchor or 
strengthen aboveground transmission lines, 
poles and similar structures. 

2 3 2 3 2 3 2 2 1 8 8 36 

Action 4.2.3:  Encouraging tree trimming 
by electric companies may help offset the 
damages by strong winds breaking tree 
limbs. 

3 3 3 3 3 3 3 3 3 9 9 45 

Action 4.2.4:  Review, prioritize, institute 
and monitor needed upgrades or retrofits for 
critical buildings and infrastructures. 

3 2 3 3 3 2 2 1 0 5 5 29 

Action 4.2.5:  Direct utility providers to 
assess their facilities, distribution systems, 
etc. for vulnerability to natural hazards and, 
if necessary, retrofit or modify them to 
decrease their vulnerability. 

2 2 2 2 0 2 2 2 2 7 7 30 

Action 4.2.6:  Water and wastewater 
districts should elevate vulnerable 
equipment, electrical controls and other 
equipment at wastewater treatment plants, 

2 3 2 3 2 3 2 2 1 8 8 36 
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potable water treatment plants and pump 
stations. 

 

Evaluation Methods 

Each action item must have a quantifiable component to be considered complete or 

established. The following are the anticipated methods that will be used to determine 

completeness or if an action item has been effectively established. 

Review: The Andrew County commissioners and emergency management director and 

the emergency management director in-training held a work session to review action items for 

which they are responsible.  The LEPC also reviewed actions they are responsible for and other 

action items were evaluated by the responsible jurisdictions. 

Maps: Maps depicting the hazard or exclusion zone have been completed. 

Ordinance:  Andrew County has an ordinance template and after adoption of the plan, 

other jurisdictions will pass ordinances approving the plan. 

Reports: A report has been prepared and given to the LEPC and Andrew County. 

Records: The proper records have been made and are available for inspection. 

 

Assessment 

Action Assessment Future Inclusion 

1.1.1 The prerecorded public service announcements have 
been posted on the county’s website and electronic 
notification system, not to the media.  

Action revised  

1.1.2 About 1,750 weather radios have been distributed in 
the county since 2005.  Radios are for sale at the 
county clerk’s office and promoted through 
activities, media releases and at weather training. 

Action maintained 

1.1.3 Storm shelters continue to be encouraged in new 
buildings.  

Action maintained 

1.1.4 Savannah and Country Club Village have zoning 
ordinances and incorporate buffer zones. 

Action maintained 

1.1.5 Several shelters have been identified and are 
coordinated with the American Red Cross. 

Action maintained 
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1.1.6 Air conditioners and fans are provided to residents 
who need them through Community Action 
Partnership. 

Action maintained 

1.1.7 EMD continues to provide information to businesses 
and churches.  

Action maintained 

1.1.8 The Andrew County Senior Center has been 
designated as a heat wave shelter. 

Action maintained 

1.1.9 Offering tax incentives was determined to be 
unfeasible.  However, most new construction has a 
basement or an interior room.   

Action eliminated  

1.1.10 The courthouse and Savannah’s schools are clearly 
marked.  Efforts are being made to clearly mark 
additional safe areas. 

Action maintained  

1.1.11 Emergency access and evacuation routes are 
reviewed and updated annually by the EMD and 
LEPC. 

Action maintained 

1.1.12 Training is ongoing for Community Response 
Teams. Not all jurisdictions have offered training. 

Action maintained 

1.1.13 The wording was changed from “Build” to 
“Encourage the building of.”  There are currently no 
legal requirements for mobile home park owners to 
construct permanent storm shelters.  

Action revised 

1.2.1 Most all facilities offering public accommodations 
have a working NOAA weather radio.  

Action maintained 

1.2.2 Not all jurisdictions have warning sirens. Mobile 
warning systems are also being considered by some 
jurisdictions for use at ballparks, etc. that are outside 
of the warning siren range. 

Action maintained 

1.2.3 The wording was changed from “explore” to 
“continue” since this action is occurring in Andrew 
County, Savannah, Country Club Village and the 
school districts.  This action is not practical for the 
smaller jurisdictions at this time.    

Action revised  

1.2.4 A stronger effort will be placed on acquiring warning 
sirens for densely populate unincorporated areas.   

Action maintained 

1.3.1 Programs are coordinated through a number of 
agencies in the county to help citizens know how to 
help elderly and disabled friends and neighbors.  

Action maintained 

1.3.2 Personnel and volunteers have received training in 
setting up a shelter to accommodate individuals with 
special needs.  The LEOP addresses this action 
annually.  

Action maintained 

1.3.3 Jurisdictions continue to work with Community 
Action Partnership and Kansas City Power & Light 

Action maintained 
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to help winterize homes. 
1.3.4 The EMD and American Red Cross have a list of 

shelters, those that have generators and those that 
have the capacity to connect to generators.  Since the 
last plan, four more shelters have installed generators 
and three more have approved hook-ups. 

Action maintained 

2.1.1 The county and most jurisdictions participate with 
SEMA in buyout plans of flood prone properties.    

Action maintained 

2.1.2 Jurisdictions will continue to participate in NFIP. Action maintained 
2.1.3 Country Club Village adopted 2009 International 

Building Code. 
Action maintained 

2.1.4 The wording was changed from “consider” to 
“encourage.”  The City of Savannah continues to 
address flood issues. 

Action revised 

2.1.5 Educational materials are available to the public but 
an educational campaign has not been launched since 
the risk is minimal. The EMD reviews USDA and 
USGS dam reports and contacts owners if needed.  

Action maintained 

2.1.6 All jurisdictions are encouraged to participate in the 
NFIP. 

Action maintained 

2.1.7 An attempt was made for Rosendale to be bought out 
and relocated but property owners refused.   The 
wording was changed from “undertake” to 
“encourage” since the decision is the property 
owners’. 

Action revised 

2.2.1 Flood prone areas are being gradually bought out, but 
there is still no formal plan for alternative uses. 

Action maintained 

2.2.2 Some repetitive loss properties have been bought out. Action maintained 
2.2.3 The Commissioners were removed as a responsible 

jurisdiction since they are not involved in municipal 
ordinances.  Currently, mobile home parks are not in 
County Club Village.  

Action revised 

2.3.1 The LEPC continues to include commercial and 
industrial disaster plans in the LEOP, which is 
reviewed annually. 

Action maintained 

2.3.2 This has not been completed but jurisdictions are still 
considering updating the ordinances. 

Action maintained 

2.3.3 Maps are available through county offices. Action maintained 
2.3.4 The list is updated annually when the LEOP is 

reviewed. 
Action maintained 

2.3.5 The guidelines are reviewed annually by the EMD Action maintained 

3.1.1 The EMD provides information to media and 
presentations with a seasonal emphasis on hazards. 
Information is also available at the annual storm 

Action maintained 
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training.  
3.1.2 Maps are posted online and paper copies are 

available at the Andrew County Courthouse. 
Action maintained 

3.1.3 Information continues to be posted on public access 
channels, including City of Savannah channel. 

Action maintained 

3.1.4 School districts regularly conduct disaster drills and 
educate children.  Avenue City works with the 
County Health Department and American Red Cross, 
etc.  

Action maintained 

3.1.5 Information about tornado safe rooms continues to be 
included in training, classes and presentations by the 
EMD and other emergency response personnel. 

Action maintained 

3.1.6 Information is provided to media as conditions 
warrant. 

Action maintained 

3.1.7 Information about elevating mechanical systems 
continues to be included with flood hazard 
information.  

Action maintained 

3.1.8 The county continues to promote Ready in 3 and 
similar programs educate the public on hazard 
preparedness.  The Missouri Department of Health 
will be a partner in promoting the Ready in 3 
program. 

Action maintained 

3.1.9 Jurisdictions work with Community Action 
Partnership to help residents winterize homes. 

Action maintained 

3.1.10 Wording was changed to “encourage citizens” and 
the priority rank was increased to medium.  A 
general campaign has not been conducted to inform 
citizens about removing vegetation from their homes, 
but properties considered hazards have been 
addressed.   

Action revised 

4.1.1 A list of names, contact information, etc. is available 
in the LEOP and on the Andrew County website. 

Action maintained 

4.1.2 Mutual aid agreements are in place with jurisdictions 
throughout the county and other counties. 

Action maintained 

4.1.3 The activities of a Mitigation Planning Efforts 
Coordinator continue to be performed by the EMD. 

Action maintained 

4.1.4 Flood maps are available on the county web site and 
at the courthouse. 

Action maintained 

4.1.5 The county’s GIS information is posted online. Action maintained 
4.1.6 The LEPC’s web site has been created and is active. 

The site will be linked with Andrew County’s 
website, under the Emergency Management page. 

Action maintained 

4.1.7 Property owners and the public have been 
encouraged to participate in hazard mitigation 

Action maintained 
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planning through public meetings that have been 
hosted in different locations in the county. 

4.1.8 The hazard mitigation plan is posted online and most 
city and county department heads have participated 
in the planning process.  

Action maintained 

4.1.9 All school districts have snow day policies and more 
work places have started snow day policies.  

Action maintained 

4.1.10 The City of Savannah and Country Club Village have 
comprehensive land use plans. 

Action maintained 

4.1.11 Savannah still continues working to lessen flash 
flooding. 

Action maintained 

4.1.12 ERIP is not widely used and schools and emergency 
responders are using a web-based notification 
system. 

Action revised 

4.1.13 Mo-Kan continues to obtain data to create 
vulnerability assessments.  

Action maintained 

4.2.1 The county has offsite back up for all electronic 
county records.  The action was re-ranked at a higher 
priority. 

Action revised 

4.2.2 The county continues working with utility companies 
to encourage strengthening above ground lines, 
poles, or similar structures. 

Action maintained 

4.2.3 The county regularly communicates with utility 
companies to encourage tree trimming. 

Action maintained 

4.2.4 Buildings and infrastructure in several jurisdictions 
have been reviewed and some have been replaced, 
including Andrew County’s sheriff office and jail 
and senior center.  

Action maintained 

4.2.5 The wording was changed from “direct” to 
“encourage” since it’s an ongoing collaborative 
effort.   

Action revised 

4.2.6 Several water and waste water districts have added 
generators and all have procedures in place for power 
outages during the last revision.  Berms are also 
being encouraged and the priority ranking was 
moved up to high. 

Action revised 
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New Goals 

After assessing goals and action items from the original plan, the planning committee 

discussed new action items.  They felt that actions in the 2011 plan adequately covered the 

county’s needs.  There had been only minor changes in population, critical infrastructure and 

construction since the last plan.  A number of actions were revised and one new action was 

proposed.   

 

Social, Technical, 
Administrative, 
Political, Legal, 
Economic and 
Environmental Criteria 
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New Action Item Considered     
Action 1.1.13: Creation of a 
community safe room in 
Rosendale, located at the 
North Andrew School 
District. 

3 3 3 3 3 2 2 0 0 8 8 35 

 
Strategic Implementation 

The goals, objectives, and actions of this plan necessitate group involvement, including 

individual communities, chambers of commerce and large employers.  The action shown above 

was found to be helpful in saving lives, environmentally sound and technically feasible.  The 

following set of underlying operating principles will improve fiscal and operational efficiency, 

help maintain a focus on the greater goal of overall community well-being and ensure 

implementation.  The action will be implemented according to the following strategies: 

• Incorporate mitigation objectives into existing and future plans, regulations, programs 

and projects. 

• Promote and encourage collaboration between agencies and departments to create a 

partnership and synergy that result in benefits that would not be possible through a single 

agency. 
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• Employ sustainable principles and techniques in the implementation of each objective to 

attain maximum benefits. 

• Create and implement a prioritization process that includes fiscal, environmental and 

sociological considerations. 

 

Each jurisdiction participating in this multi-jurisdiction plan will seek to fulfill the goals as 

outlined.  In some cases, the jurisdictions will participate together, through involvement in the 

LEPC, American Red Cross or similar avenues.  Other action items will apply only to certain 

jurisdictions. 

In prioritizing mitigation actions, several variables were considered.  The benefit-cost 

review takes into account the monetary and non-monetary costs and benefits associated with 

each action.  The committee examined how many people would be affected by the hazard, how 

big an area might be affected, how much property damage might occur, as well as the cost of 

implementing the action.  The STAPLEE score for each item was considered.  The committee 

considered the ease of implementation, if the action would result in lives saved and if the action 

would result in a reduction of disaster damages.  Based on these factors, action items were given 

a priority ranking of high, medium and low.  A high priority action is one that would be initiated, 

if possible, within the next year.  A medium priority would be in the next two to three years and 

low priority would not be addressed immediately. 
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Goal Protect our citizens’ lives and property. 

Action 1.1.1 

Prepare public service announcements and 
have ready to be disseminated via the 
electronic notification system during 
emergencies and disasters. 

Status Revised 

Hazards Addressed Drought, Flood, Heat Wave, Severe Winter 
Weather, Thunderstorm, Tornado 

Strategy Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 1 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 
 
Goal Protect our citizens’ lives and property. 
Action 1.1.2 Inform residents they can purchase weather 

radios to ensure they have sufficient access 
to information in times of disasters. 

Status Ongoing 
Hazards Addressed Drought, Flood, Heat Wave, Severe Winter 

Weather, Thunderstorm, Tornado 
Strategy Prevention, Public Information 
Jurisdictions Andrew County 
Responsible Party Emergency Management Director 
Benefit Cost Review 1 
Priority Rank High 
Potential Funding Internal, Private 
Estimated Cost $15 per radio  
 

Goal Protect our citizens’ lives and property. 
Action 1.1.3 Inform the builders that are constructing 

new public facilities like libraries, 
community centers, etc. of the benefits of 
incorporating a safe room. 

Status Ongoing 
Hazards Addressed Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 4 
Priority Rank High 
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Potential Funding Internal 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property. 
Action 1.1.4 Inform the builders that are constructing 

new public facilities like libraries, 
community centers, etc. of the benefits of 
incorporating a safe room. 

Status Ongoing 
Hazards Addressed Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Amazonia 
Responsible City Council 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property. 
Action 1.1.5 Inform the builders that are constructing 

new public facilities like libraries, 
community centers, etc. of the benefits of 
incorporating a safe room. 

Status Ongoing 
Hazards Addressed Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Bolckow 
Responsible City Council 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property. 
Action 1.1.6 Inform the builders that are constructing 

new public facilities like libraries, 
community centers, etc. of the benefits of 
incorporating a safe room. 

Status Ongoing 
Hazards Addressed Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Savannah 
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Responsible City Council 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property 
Action 1.1.7 Incorporate hazard buffer zones into 

subdivision platting regulations. 
Status Ongoing 
Hazards Addressed Dam Failure, Flood, Land Subsidence 
Strategy Prevention 
Jurisdictions Savannah 
Responsible Planning and Zoning 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Protect our citizens’ lives and property 
Action 1.1.8 Incorporate hazard buffer zones into 

subdivision platting regulations. 
Status Ongoing 
Hazards Addressed Dam Failure, Flood, Land Subsidence 
Strategy Prevention 
Jurisdictions Country Club Village 
Responsible Planning and Zoning 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

 

Goal Protect our citizens’ lives and property 
Action 1.1.9 Maintain an up-to-date list of addresses 

with shelters to assist fire departments and 
emergency services agencies to locate 
survivors after a disaster. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Tornado, Wildfire 
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Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property 
Action 1.1.10 Continue program to provide air 

conditioners to those people in the 
community who do not have them and are 
at risk during a heat wave. 

Status Ongoing 
Hazards Addressed Heat Wave 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Grants, Match, Private 
Estimated Cost $500 per year 

 

Goal Protect our citizens’ lives and property 
Action 1.1.11 Work with private entities, such as churches 

and businesses, to encourage the 
construction of tornado shelters in facilities 
where large numbers of people live, work or 
congregate. 

Status Ongoing 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Internal, Private 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property 
Action 1.1.12 Designate certain air-conditioned facilities 

as heat emergency shelters and encourage 



 
 
  
  

184 
 

people without air conditioning to use them 
in a heat wave. 

Status Ongoing 
Hazards Addressed Heat Wave 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal, Private 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property 
Action 1.1.13 Assess existing public facilities for the 

location of suitable safe areas. If available, 
these safe areas should be clearly marked 
and employees and visitors informed of 
their location in public facilities. 

Status Ongoing 
Hazards Addressed Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 1 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Protect our citizens’ lives and property 
Action 1.1.14 Assess existing public facilities for the 

location of suitable safe areas. If available, 
these safe areas should be clearly marked 
and employees and visitors informed of 
their location in public facilities. 

Status Ongoing 
Hazards Addressed Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 1 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 
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Goal Protect our citizens’ lives and property 
Action 1.1.15 Review emergency access routes and 

evacuation routes and mitigation any 
problem areas. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Severe 

Winter Weather, Tornado, Wildfire 
Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 

Goal Protect our citizens’ lives and property 
Action 1.1.16 Form and train Community Response 

Teams in cities and neighborhood 
associations 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Land Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank High 

Potential Funding Internal 

Estimated Cost No cost  

Goal Protect our citizens’ lives and property 
Action 1.1.17 Inform mobile home park owners of the 

benefits of building a permanent storm 
shelters. 

Status Ongoing 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Andrew County 
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Responsible County Commission 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost No cost 

Goal Protect our citizens’ lives and property 
Action 1.1.18 Inform mobile home park owners of the 

benefits of building a permanent storm 
shelters. 

Status Ongoing 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost No cost 

Goal Protect our citizens’ lives and property 
Action 1.1.19 Creation of a community safe room in 

Rosendale, located at the North Andrew 
School District. 

Status New 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions North Andrew School 
Responsible North Andrew School District 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost TBD 

Goal Protect our citizens’ lives and property 
Action 1.1.20 Safe room for Savannah High School 
Status New 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Savannah R3 School District 
Responsible Savannah R3 School District 
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Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500,000. 

Goal Protect our citizens’ lives and property 
Action 1.1.21 Safe room for John Glenn Elementary 

School 
Status New 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Savannah R3 School District 
Responsible Savannah R3 School District 
Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500,000. 

Goal Protect our citizens’ lives and property 
Action 1.1.22 Safe room for Minnie Cline Elementary 

School 
Status New 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Savannah R3 School District 
Responsible Savannah R3 School District 
Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500,000. 

Goal Protect our citizens’ lives and property 
Action 1.1.23 Rosendale Flood Mitigation and Road 

Repair 
Status New 
Hazards Addressed Flooding 
Strategy Preventative and Repair 
Jurisdictions Rosendale 
Responsible City Council 
Benefit Cost Review -- 
Priority Rank High 
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Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $400,000 

Goal Provide sufficient warning of impending 
disasters 

Action 1.2.1 Inform places of continuous operation that 
offer public accommodations of the 
importance of using a NOAA weather radio. 

Status Ongoing 
Hazards Addressed Flood, Heat Wave, Severe Winter Weather, 

Thunderstorm, Tornado 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 1 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 

Goal Provide sufficient warning of impending 
disasters 

Action 1.2.2 Cities that do not have warning systems 
should purchase them. 

Status Ongoing 
Hazards Addressed Flood, Thunderstorm, Tornado 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $20,000 per siren 

Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.3 Continue use of electronic methods, 
including Internet, Twitter, texting and 
calling systems to notify public of a hazard. 

Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
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Weather, Thunderstorm, Tornado, Wildfire. 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 

Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.4 Continue use of electronic methods, 
including Internet, Twitter, texting and 
calling systems to notify public of a hazard. 

Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire. 

Strategy Public Information 
Jurisdictions Amazonia 
Responsible City Council 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 

Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.5 Continue use of electronic methods, 
including Internet, Twitter, texting and 
calling systems to notify public of a hazard. 

Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire. 

Strategy Public Information 
Jurisdictions Bolckow 
Responsible City Council 
Benefit Cost Review 3 
Priority Rank High 
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Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.6 Continue use of electronic methods, 
including Internet, Twitter, texting and 
calling systems to notify public of a hazard. 

Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire. 

Strategy Public Information 
Jurisdictions Country Club Village 
Responsible City Council 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 

 

Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.7 Continue use of electronic methods, 
including Internet, Twitter, texting and 
calling systems to notify public of a hazard. 

Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire. 

Strategy Public Information 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 

 

Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.8 Continue use of electronic methods, 
including Internet, Twitter, texting and 

Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 
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calling systems to notify public of a hazard. 
Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire. 

Strategy Public Information 
Jurisdictions Avenue City School 
Responsible Avenue City School District 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 

 

Goal  Provide sufficient warning of impending 
disasters 

Action 1.2.9 Continue use of electronic methods, 
including Internet, Twitter, texting and 
calling systems to notify public of a hazard. 

Status Revised 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire. 

Strategy Public Information 
Jurisdictions North Andrew School  
Responsible North Andrew School District 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $1,500 per year 
 

Goal Provide sufficient warning of impending 
disasters. 

Action 1.2.10 Place warning sirens in densely populated 
unincorporated areas. 

Status Ongoing 
Hazards Addressed Flood, Thunderstorm, Tornado 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank High 
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Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $20,000 per siren 
 

Goal Provide sufficient warning of impending 
disasters. 

Action 1.2.11 Place warning siren in Bolckow 

Status New 
Hazards Addressed Tornado, Severe Thunderstorm/Wind Events 
Strategy Prevention 
Jurisdictions Bolckow 
Responsible City Council 
Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $20,000 per siren 
 

Goal Provide sufficient warning of impending 
disasters. 

Action 1.2.12 Place warning siren in Cosby 

Status New 
Hazards Addressed Tornado, Severe Thunderstorm/Wind Events 
Strategy Prevention 
Jurisdictions Cosby 
Responsible City Council 
Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $20,000 per siren 
 

Goal Provide sufficient warning of impending 
disasters. 

Action 1.2.13 Place warning siren in Helena 

Status New 
Hazards Addressed Tornado, Severe Thunderstorm/Wind Events 
Strategy Prevention 
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Jurisdictions Helena 
Responsible City Council 
Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $20,000 per siren 
 

Goal Provide sufficient warning of impending 
disasters. 

Action 1.2.14 Place warning siren in Rosendale 

Status New 
Hazards Addressed Tornado, Severe Thunderstorm/Wind Events 
Strategy Prevention 
Jurisdictions Rosendale 
Responsible City Council 
Benefit Cost Review -- 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match 
Estimated Cost $20,000 per siren 
 

Goal Identify the citizens most vulnerable to 
disasters and plan accordingly. 

Action 1.3.1 Inform citizens what to do to help elderly 
and disabled friends, neighbors or 
employees. 

Status Ongoing 
Hazards Addressed Flood, Severe Winter Weather, Heat Wave, 

Thunderstorm, Tornado, Wildfire 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Grants, Private, Internal 
Estimated Cost No cost 

 

Goal Identify the citizens most vulnerable to 
disasters and plan accordingly. 

Action 1.3.2 Continue to evaluate accommodating 
individuals with special needs in emergency 
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shelters, including compliance with the 
Americans with Disabilities Act (ADA). 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Heat Wave, Thunderstorm, Tornado 
Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal, Private 
Estimated Cost No cost 

 

Goal Identify the citizens most vulnerable to 
disasters and plan accordingly. 

Action 1.3.3 Work with organizations and utilities to 
provide materials and volunteer labor to 
assist at-risk groups in winterizing their 
homes. 

Status Ongoing 
Hazards Addressed Severe Winter Weather 
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Grants, Internal, Private 
Estimated Cost $6,000 to $7,000 average per home 

 

Goal Identify the citizens most vulnerable to 
disasters and plan accordingly. 

Action 1.3.4 Update inventory of facilities with 
generators and emergency power that can 
be used as shelters in the event of natural 
disasters. Equip shelters to connect to 
generators. 

Status Ongoing 
Hazards Addressed Flood, Severe Winter Weather, Thunderstorm, 

Tornado 
Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 3 
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Priority Rank High 
Potential Funding Grants, Internal, Private 
Estimated Cost No cost 

 

Goal Decrease the impact of disasters. 
Action 2.1.1 Continue to participate in buyout program 

for the highest risk properties located in the 
highest-risk flood areas. 

Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible Andrew County Commission 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal, Match, Private 
Estimated Cost 15% of the cost of the bought out property 

 

Goal Decrease the impact of disasters. 
Action 2.1.2 Continue to participate in the National 

Flood Insurance Program (NFIP). 
Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Andrew County 
Responsible County Commission  
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 

 

Goal Decrease the impact of disasters. 
Action 2.1.3 Continue to participate in the National 

Flood Insurance Program (NFIP). 
Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Amazonia 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
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Estimated Cost No cost 
Goal Decrease the impact of disasters. 

 

Goal Decrease the impact of disasters. 
Action 2.1.4 Continue to participate in the National 

Flood Insurance Program (NFIP). 
Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Bolckow 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 

 

 

 

Goal Decrease the impact of disasters. 
Action 2.1.6 Continue to participate in the National 

Flood Insurance Program (NFIP). 
Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Rosendale 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 

Goal Decrease the impact of disasters. 
Action 2.1.5 Continue to participate in the National 

Flood Insurance Program (NFIP). 
Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Country Club Village 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 
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Estimated Cost No cost 
 

Goal Decrease the impact of disasters. 
Action 2.1.7 Continue to participate in the National 

Flood Insurance Program (NFIP). 
Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 
 

Goal Decrease the impact of disasters 
Action 2.1.8 Adopt the most current edition of a model 

building code to address structural and 
architectural issues related to hazard 
mitigation. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Land Subsidence, Severe 

Winter Weather, Thunderstorm, Tornado, 
Wildfire 

Strategy Internal 
Jurisdictions Savannah 
Responsible Planning and Zoning 
Benefit Cost Review 3 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
Goal Decrease the impact of disasters 
Action 2.1.9 Adopt the most current edition of a model 

building code to address structural and 
architectural issues related to hazard 
mitigation. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Land Subsidence, Severe 

Winter Weather, Thunderstorm, Tornado, 
Wildfire 

Strategy Internal 
Jurisdictions Country Club Village 
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Responsible City Council 
Benefit Cost Review 3 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Decrease the impact of disasters 
Action 2.1.10 Construct detention basins, small lakes and 

greenways or riparian corridors to channel 
and catch storm water, thereby reducing the 
likelihood of flooding as part of a 
countywide storm water management plan. 

Status Ongoing 
Hazards Addressed Flood 
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Decrease the impact of disasters 
Action 2.1.11 Conduct a public education campaign to 

inform dam owners and citizens living near 
the inundation zones of dams about the need 
to property maintain and upgrade these 
structures, particularly those that are more 
than 50 years old. 

Status Ongoing 
Hazards Addressed Dam Failure 
Strategy Internal 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Decrease the impact of disasters. 
Action 2.1.12 Communities that do not currently 

participate in the National Flood Insurance 
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Program (NFIP) will consider doing so. 
Status Ongoing 
Hazards Addressed Flood  
Strategy Property Protection 
Jurisdictions Cosby 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 

 

Goal Decrease the impact of disasters. 
Action 2.1.13 Communities that do not currently 

participate in the National Flood Insurance 
Program (NFIP) will consider doing so. 

Status Ongoing 
Hazards Addressed Flood  
Strategy Property Protection 
Jurisdictions Fillmore 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 

 

Goal Decrease the impact of disasters. 
Action 2.1.14 

 
Communities that do not currently 
participate in the National Flood Insurance 
Program (NFIP) will consider doing so. 

Status Ongoing 
Hazards Addressed Flood  
Strategy Property Protection 
Jurisdictions Rea 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Internal, Federal 
Estimated Cost No cost 

 

Goal Decrease the impact of disasters. 
Action 2.1.15 Encourage large-scale buyout of flood-prone 

properties in Rosendale and relocate 
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affected property owners. 
Status Revised 
Hazards Addressed Flood  
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 4 
Priority Rank High 
Potential Funding Federal, State 
Estimated Cost No cost 

 

Goal Decrease the cost of the next disaster. 
Action 2.2.1 Consider alternative uses for flood-prone 

areas, such as sports fields, parks, wildlife 
habitats, etc. and incorporate this in all 
comprehensive land use plan updates. 

Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Natural Resources 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Decrease the cost of the next disaster. 
Action 2.2.2 Continue to work with SEMA in ongoing 

buyout program for repetitive loss 
structures in flood-prone areas. 

Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention, Property Protection 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Grants, Internal, State, Federal 
Estimated Cost No cost 

 

Goal Decrease the cost of the next disaster. 
Action 2.2.3 Amend municipal ordinances to include a 
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section mandating the building of a wind-
resistant shelter with a capacity to handle 
the expected population in any new mobile 
home park or park undergoing renovation 
or expansion. 

Status Ongoing 
Hazards Addressed Tornado, Thunderstorm 
Strategy Prevention 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase our economic resistance to disasters. 
Action 2.3.1 Maintain up-to-date commercial and 

industrial disaster plans that are 
coordinated with community disaster plans. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Land Subsidence, Severe 

Winter Weather, Thunderstorm, Tornado, 
Wildfire 

Strategy Emergency Services, Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Internal, Private 
Estimated Cost No cost 

 

Goal Increase our economic resistance to disasters. 
Action 2.3.3 Enact ordinances prohibiting residential 

and commercial development in all high-
hazard prone areas. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Land Subsidence, Severe 

Winter Weather, Thunderstorm, Tornado, 
Wildfire 

Strategy Property Protection 
Jurisdictions Savannah 
Responsible Planning and Zoning 
Benefit Cost Review 2 
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Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase our economic resistance to disasters. 
Action 2.3.4 Enact ordinances prohibiting residential 

and commercial development in all high-
hazard prone areas. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Land Subsidence, Severe 

Winter Weather, Thunderstorm, Tornado, 
Wildfire 

Strategy Property Protection 
Jurisdictions Country Club Village 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
 

 

Goal Increase our economic resistance to disasters. 
Action 2.3.5 Ensure all local governments have the latest 

copies of flood insurance rate maps, flood 
plain maps and similar documents. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Wildfire 
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible Planning and Zoning 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase our economic resistance to disasters. 
Action 2.3.6 Maintain and update lists of names, phone 

numbers and duties for all emergency 
service employees during regular operation 
and off hours. 

Status Ongoing 
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Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 
Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 1 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase our economic resistance to disasters. 
Action 2.3.7 Follow guidelines as suggested in the 

Missouri 2002 Drought Plan, developed by 
MDNR. 

Status Ongoing 
Hazards Addressed Drought 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Grants, Internal 
Estimated Cost No cost 

 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.1 Develop an ongoing campaign to educate 
the community about seasonal hazards by 
adopting a disaster theme for each season 
and coordinate this campaign with a variety 
of promotional resources. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal, Private 
Estimated Cost No cost 
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Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.2 Publish detailed hazards maps on city and 
county websites and provide paper copies to 
the public. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Public Information 
Jurisdictions Andrew County 
Responsible Mo-Kan Regional Council 
Benefit Cost Review 2 
Priority Rank Medium 

Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.3 Continue partnerships with City of 
Savannah to allow use of cable access 
channels to broadcast severe weather 
preparation information. 

Status Ongoing 
Hazards Addressed Drought, Flood, Heat Wave, Severe Winter 

Weather, Thunderstorm, Tornado, Wildfire. 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 1 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.4 Educate children in disaster preparedness 
and how to survive disasters. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado 
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Strategy Public Information 
Jurisdictions Avenue City School 
Responsible Superintendent 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Grants, Internal 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.5 Educate children in disaster preparedness 
and how to survive disasters. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado 
Strategy Public Information 
Jurisdictions North Andrew School 
Responsible Superintendent 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Grants, Internal 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.6 Educate children in disaster preparedness 
and how to survive disasters. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado 
Strategy Public Information 
Jurisdictions Savannah School 
Responsible Superintendent 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Grants, Internal 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.7 Conduct a public education campaign to 
inform citizens of the benefits of 
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constructing tornado safe rooms in their 
homes to reduce the potential for loss of life. 

Status Ongoing 
Hazards Addressed Tornado, Thunderstorm 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Grants, Internal 
Estimated Cost No cost 

 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.8 Provide information to media to publish or 
broadcast emergency information when 
conditions warrant. Establish contact 
information with media for night and 
weekend emergencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Private 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.9 Inform businesses and homeowners in flood-
prone areas to elevate mechanical systems 
such as furnaces, water heaters and 
electrical panels. 

Status Ongoing 
Hazards Addressed Flood 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 1 
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Priority Rank Low 

Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.10 Continue and expand public awareness 
campaigns on hazard preparedness. Involve 
the Ready-in-3 program. 

Status Ongoing 
Hazards Addressed Flood, Earthquake, Severe Winter Weather, 

Thunderstorm, Tornado 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible Andrew County Health Department 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Grants, Internal, Private 
Estimated Cost No cost 

 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.11 Educate citizens on how to winterize their 
homes, shut off water valves in case a pipe 
bursts and prepare for extreme cold. 

Status Ongoing 
Hazards Addressed Severe Winter Weather 
Strategy Public Information 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Grants, Internal, Private 
Estimated Cost No cost 

 

Goal Increase knowledge among citizens about 
disaster safety. 

Action 3.1.12 Inform citizens that live in areas near 
timber or tall grass to remove vegetation, 
yard debris and other combustible materials 
that may be near structures. 
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Status Revised 
Hazards Addressed Wildfire 
Strategy Prevention, Natural Resources 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.1 Maintain a publicly accessible list of names, 
position, contact information, roles and 
responsibilities for all public safety positions 
and departments. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 1 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.2 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
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Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.3 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Amazonia 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.4 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Bolckow 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.5 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
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Jurisdictions Cosby 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.6 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Country Club Village 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.7 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Fillmore 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.8 Execute and maintain mutual aid 
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agreements with all relevant agencies. 
Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Rea 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

 

 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.9 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Rosendale 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 
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Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.10 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.11 Execute and maintain mutual aid 
agreements with all relevant agencies. 

Status Ongoing 
Hazards Addressed Dam Failure, Earthquake, Flood, Land 

Subsidence, Severe Winter Weather, 
Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Rosendale Fire Protection District 
Responsible Rosendale Fire Chief 
Benefit Cost Review 2 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.12 Incorporate mitigation planning efforts 
coordinator with duties of emergency 
management director. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible LEPC 
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Benefit Cost Review 3 
Priority Rank Low 
Potential Funding Internal, State, Federal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.13 Develop an accurate countywide series of 
maps detailing flood, plain, flash flood 
danger zones, land subsidence susceptible 
areas and process this information within a 
Geographic Information System. 

Status Ongoing 
Hazards Addressed Flood, Land Subsidence 
Strategy Property Protection, Prevention, Natural 

Resources 
Jurisdictions Andrew County 
Responsible Planning and Zoning 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Grants, Internal, State, Federal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.14 Make all GIS hazard information available 
online to county and municipal permitting 
departments through the Hazard Mitigation 
Plan. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Property Protection, Public Information 
Jurisdictions Andrew County 
Responsible Planning and Zoning 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Grants, Internal 
Estimated Cost No cost 
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Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.15 Maintain the web site for the Local 
Emergency Planning Committee. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Public Information 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Grants, Internal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.16 Inform property owners, business and 
occupants in hazard areas about 
participating in mitigation policy formation. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Public Information 
Jurisdictions Andrew County 
Responsible Mo-Kan Regional Council 
Benefit Cost Review 1 
Priority Rank Medium 
Potential Funding Internal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.17 Inform all city and county department 
heads and school districts that a disaster 
mitigation plan exists. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Heat Wave, Land Subsidence, Severe Winter 
Weather, Thunderstorm, Tornado, Wildfire 

Strategy Public Information 
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Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.20 Update comprehensive land use plans to 
specifically address development in hazard-

Jurisdictions Andrew County 
Responsible Mo-Kan Regional Council 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.18 Develop and implement official snow day 
plans and policies for non-essential 
personnel. 

Status Ongoing 
Hazards Addressed Severe Winter Weather 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible Andrew County Commission 
Benefit Cost Review 3 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.19 Develop and implement official snow day 
plans and policies for non-essential 
personnel. 

Status Ongoing 
Hazards Addressed Severe Winter Weather 
Strategy Prevention 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 3 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
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prone areas and recommend strategies for 
decreasing the jurisdiction’s vulnerability to 
hazards. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Land Subsidence, Wildfire 
Strategy Prevention 
Jurisdictions Savannah, Country Club 
Responsible Planning and Zoning 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.21 Update comprehensive land use plans to 
specifically address development in hazard-
prone areas and recommend strategies for 
decreasing the jurisdiction’s vulnerability to 
hazards. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Land Subsidence, Wildfire 
Strategy Prevention 
Jurisdictions Savannah 
Responsible Planning and Zoning 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.22 Update comprehensive land use plans to 
specifically address development in hazard-
prone areas and recommend strategies for 
decreasing the jurisdiction’s vulnerability to 
hazards. 

Status Ongoing 
Hazards Addressed Dam Failure, Drought, Earthquake, Flood, 

Land Subsidence, Wildfire 
Strategy Prevention 
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Jurisdictions Country Club Village 
Responsible City Council 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 
 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.23 Engage in environmentally sound watershed 
and storm water practices to decrease flash 
flooding. 

Status Ongoing 
Hazards Addressed Flood 
Strategy Natural Resources 
Jurisdictions Andrew County 
Responsible Planning and Zoning 
Benefit Cost Review 1 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.24 Implement web-based notification system 
for emergency responders. 

Status Revised 
Hazards Addressed Earthquake, Flood, Tornado 
Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Emergency Management Director 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Grants, Internal 
Estimated Cost $800 per year 
 

 

Goal Increase disaster mitigation management 
ability in local governments. 

Action 4.1.25 Obtain data to complete more thorough 
vulnerability assessments and determine 
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potential losses. 
Status New 
Hazards Addressed Earthquake, Flood, Tornado, Dam Failure, 

Drought, Heat Wave, Land Subsidence, Severe 
Winter Weather, Thunderstorm, Wildfire 

Strategy Emergency Services 
Jurisdictions Andrew County 
Responsible Mo-Kan Regional Council 
Benefit Cost Review 2 
Priority Rank Low 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.1 Maintain offsite data back up of county 

records and plan to safeguard those that do 
not have back ups. 

Status Revised 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.2 Work with electric and telecommunications 

utilities to anchor or strengthen above 
ground transmission lines, poles or similar 
structures. 

Status Ongoing 
Hazards Addressed Dam Failure, Flood, Severe Winter Weather, 

Thunderstorm, Tornado 
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Private, Internal 
Estimated Cost Widely varies 
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Goal Strengthen our critical infrastructure 
Action 4.2.3 Work with electric companies to conduct 

tree trimming in order to offset damages 
from breaking limbs. 

Status Ongoing 
Hazards Addressed Severe Winter Weather, Thunderstorm, 

Tornado 
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 2 
Priority Rank High 
Potential Funding Private, Internal 
Estimated Cost $300-$500 per tree 

 

Goal Strengthen our critical infrastructure 
Action 4.2.4 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible Planning and Zoning 
Benefit Cost Review 4 
Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.5 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
Jurisdictions Amazonia 
Responsible City Council 
Benefit Cost Review 4 
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Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.6 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
Jurisdictions Country Club Village  
Responsible City Council 
Benefit Cost Review 4 
Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.7 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 4 
Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.8 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
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Jurisdictions Avenue City School 
Responsible School Board 
Benefit Cost Review 4 
Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.9 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
Jurisdictions North Andrew School 
Responsible School Board 
Benefit Cost Review 4 
Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.10 Review, prioritize, institute and monitor 

needed upgrades and retrofits for critical 
buildings and infrastructures. 

Status Ongoing 
Hazards Addressed Earthquake, Flood, Severe Winter Weather, 

Thunderstorm, Tornado  
Strategy Property Protection 
Jurisdictions Savannah School 
Responsible School Board 
Benefit Cost Review 4 
Priority Rank Medium 
Potential Funding Internal, Grants 
Estimated Cost No cost 
 

Goal Strengthen our critical infrastructure 
Action 4.2.11 Work with utility providers to assess their 

facilities, distribution systems, etc. for 
vulnerability to natural hazards and if 
necessary, retrofit or modify them to 
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decrease their vulnerability. 
Status Revised 
Hazards Addressed Drought, Earthquake, Flood, Severe Winter 

Weather, Thunderstorm, Tornado, Wildfire 
Strategy Property Protection 
Jurisdictions Andrew County 
Responsible County Commission 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Internal 
Estimated Cost No cost 

 

Goal Strengthen our critical infrastructure 
Action 4.2.12 Water and wastewater districts should 

elevate vulnerable equipment, electrical 
controls and other equipment at wastewater 
treatment plants, potable water treatment 
plants and pump stations. 

Status Revised 
Hazards Addressed Drought, Earthquake, Flood, Severe Winter 

Weather, Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Andrew County 
Responsible LEPC 
Benefit Cost Review 3 
Priority Rank High 
Potential Funding Private, Internal 
Estimated Cost No cost 
 

Goal Strengthen our critical infrastructure 
Action 4.2.13 Water and wastewater districts should 

elevate vulnerable equipment, electrical 
controls and other equipment at wastewater 
treatment plants, potable water treatment 
plants and pump stations. 

Status Revised 
Hazards Addressed Drought, Earthquake, Flood, Severe Winter 

Weather, Thunderstorm, Tornado 
Strategy Prevention 
Jurisdictions Savannah 
Responsible City Council 
Benefit Cost Review 3 
Priority Rank High 



 
 
  
  

223 
 

Potential Funding Private, Internal 
Estimated Cost No cost 
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Ensure Implementation Through Inclusion in Adoption Resolution 

The Andrew County Natural Hazard Mitigation Plan will be implemented under the 

direction of the Andrew County Commission, the governing body of each municipality and 

school district, the regional planning council, a variety of intergovernmental committees, private 

agencies, non-governmental cooperatives and each of their respective staffs.  The 

implementation process will include coordination among county and municipal departments and 

other relevant agencies or districts through the county’s Emergency Management Agency.  The 

county will set up a system to monitor progress and evaluate the effectiveness of implemented 

actions with revisions as needed. 

Plan Maintenance 

The plan maintenance section of this document details the formal process that will ensure 

that the Andrew County Hazard Mitigation Plan remains an active and relevant document.  The 

plan maintenance process includes a schedule for monitoring and evaluating the plan annually 

and producing a plan revision every five years.  This section describes how the county will 

integrate public participation throughout the plan maintenance process.  Finally, this section 

includes an explanation of how Andrew County governments intend to incorporate the mitigation 

strategies outlined in this plan into existing planning mechanisms such as the county Local 

Emergency Operations Plan, the Comprehensive Economic Development Strategy (CEDS), and 

floodplain management. 

The results of this five-year review will be summarized in a report prepared for this 

mitigation plan under direction of the Andrew County Emergency Management Director and the 

LEPC.  The report will include an evaluation of the effectiveness and appropriateness of the 

plan, and will recommend, as appropriate, any required changes or amendments to the plan.  The 

planning committee directed to review the plan shall be composed of representatives from 

various governmental agencies, county officials, city employees, school district personnel, utility 

service employees, emergency responders and planners, regional planners and any concerned 

county residents.  The committee shall be established when the five-year review period 

approaches and will meet as necessary to discuss mitigation updates.  
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Upon meeting, the committee members will also report on the status of their assigned 

projects.  The Hazard Mitigation Committee should update the plan and submit it to the 

committee members and State Hazard Mitigation Officer.  

Plan Adoption 

The Andrew County Commission will be responsible for adopting the Andrew County 

Hazard Mitigation Plan.  This governing body has the authority to promote sound public policy 

regarding natural hazards.  Once the plan has been adopted, the County Emergency Management 

Director will be responsible for submitting it to the State Hazard Mitigation Officer at Missouri 

State.  Missouri State Emergency Management will then submit the plan to the Federal 

Emergency Management Agency (FEMA) for review.  This review will address the federal 

criteria outlined in FEMA Interim Final Rule 44 CFR Part 201.  Upon acceptance by FEMA, 

Andrew County will continue eligibility for Hazard Mitigation Grant Program funds. 

Monitoring, Evaluating and Updating 

Periodic revisions and updates of the plan are required by Missouri SEMA to ensure that 

the goals and objectives for Andrew County and its jurisdictions are kept current.  More 

importantly, revisions may be necessary to ensure the plan is in full compliance with federal 

regulations and state statutes.  This portion of the plan outlines the procedures for completing 

such revisions and updates. 

Five Year Plan Review 

This hazard mitigation plan and its goals and objectives should be reviewed every five 

years to determine if there have been any significant changes in Andrew County or mitigation 

methods that would affect the Hazard Mitigation Plan.  Increased development, increased 

exposure to certain hazards, the development of new mitigation capabilities or techniques, and 

changes to federal or state legislation are examples of changes that may affect the condition of 

the plan.  Further, following a disaster declaration, the plan will need to be revised to reflect on 

lessons learned or to address specific circumstances arising out of the disaster.  The next review 

is anticipated to begin in 2020.  

At that time, the planning committee will be formed with representatives from 

participating jurisdictions.  The committee will review information in the plan, hazard analysis 
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and mitigation goals.  The public will be invited to participate in the process through a series of 

public meetings. 

The planning committee will update information on community profiles, hazards and 

historical data, capabilities and vulnerabilities. Development trends and patterns will also be 

considered in the review process. 

The committee will then review what goals have been achieved, which goals are still 

ongoing and which ones are no longer applicable. 

The updated plan will be submitted for SEMA/FEMA approval.  A copy of the adoption 

resolution template is included in Appendix A.  Each jurisdiction will participate in revising the 

plan and then adopt the plan after it is approved by Andrew County.  In addition, the plan will be 

reviewed for any necessary updates following any major disasters that occur within the county. 

Implementation Through Existing Programs 

Andrew County addresses regional planning and economic goals through its CEDS with 

Mo-Kan Regional Council.  The hazard mitigation plan provides a series of recommendations – 

several of which are closely related to the goals and objectives of existing planning programs.  

Andrew County will have the opportunity to implement recommended mitigation action items 

through existing programs and procedures. 

Upon adoption, the Andrew County Hazard Mitigation Plan will serve as a baseline of 

information on the natural hazards that impact the county and each of its cities.  These goals and 

objectives will help local governments and other organizations plan for natural hazard mitigation 

in their own planning documents.  Within two years of formal adoption of the mitigation plan, 

the recommendations listed above should be incorporated into the process of existing planning 

mechanisms at the county level.  

The community of Savannah seeks to implement aspects of the hazard mitigation plan into 

their comprehensive land use plan, building codes, zoning and flood plain management.  County 

Club Village seeks to implement aspects of the hazard mitigation into their comprehensive land 

use plan, zoning and building codes.  Both communities have very small city staff and mitigation 

implementation will be led by their city councils.  

The smaller communities of Amazonia, Bolckow, Cosby, Fillmore, Rea and Rosendale 

have limited options for integrating the hazard mitigation plan into existing programs and plans 
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(see Figure 3.19).  These communities have no full-time staff and largely lack comprehensive 

land use plans, zoning regulations, etc.  They will heavily rely on county and LEPC resources in 

their mitigation efforts and their city councils will initiate mitigation efforts.   

The three school districts have an emergency plan that the hazard mitigation plan will be 

incorporated into.  In addition, North Andrew School District will coordinate with Rosendale to 

make their safe room (upon its completion) available to the community during inclement 

weather.  

The meetings of the LEPC and Hazard Mitigation Planning Committee will provide an 

opportunity for committee members to report back on the progress made on the integration of 

mitigation planning elements into county/city planning documents and procedures. 

Continued Public Involvement 

Andrew County is dedicated to involving the public directly in review and updates of the 

plan.  The LEPC and the Hazard Mitigation Planning Committee members are responsible for 

reviewing and updating the plan. The public will also have the opportunity to provide feedback.  

Copies will be catalogued and kept at all of the appropriate agencies in the county.  A public 

meeting will also be held after each five-year evaluation or when deemed necessary by the 

Hazard Mitigation Planning Committee.  The meetings will provide the public a forum for which 

they can express its concerns, opinions, or ideas.  The county will be responsible for publicizing 

the meetings and maintaining public involvement through the public access channel, webpage 

and newspapers. 

 

 























































































































































































































































































































Savannah School District  STAPLEE Forms for  8/30/19 Amendments





































































































































 
STAPLEE Worksheet 

Name of Jurisdiction:  Rosendale 

Action or Project 

Action/Project Number: 1.1.23 

Name of Action or Project: Rosendale Flood Mitigation and Road Repair 

Mitigation Category: Prevention 
Objective 1: 1 – Protect citizen’s lives and property 

STAPLEE Criteria 
Evaluation Rating 

 Definitely YES = 3 Maybe YES = 2 
 Probably NO = 1 Definitely NO = 0 

Score 

S:  Is it Socially Acceptable 3 

T:  Is it Technically feasible and potentially successful? 2 

A:  Does the jurisdiction have the Administrative capacity to execute this action? 2 

P:  Is it Politically acceptable? 3 

L:  Is there Legal authority to implement? 3 

E:  Is it Economically beneficial? 3 

E:  Will the project have either a neutral or positive impact on the natural 
Environment? 

3 

Will historic structures be saved or protected? 2 

Could it be implemented quickly? 3 

STAPLEE SCORE 25 

Mitigation Effectiveness Criteria Evaluation Rating Score 

Will the implemented action result in 
lives saved? 

Assign from 5-10 points based on the 
likelihood that lives will be saved. 6 

Will the implemented action result in 
a reduction of disaster damages? 

Assign from 5-10 points based on the relative 
reduction of disaster damages. 8 

MITIGATION EFFECTIVENESS SCORE 14 

 TOTAL SCORE (STAPLEE + 
Mitigation Effectiveness) 

39 

   
High Priority  
(30+ points) 

Medium Priority 
 (25 - 29 points) 

Low Priority 
(<25 points) 

Completed by  
(Name, Title, Phone Number) 

Hayley Howard, Community Planner, 816-233-
3144  

 
 

x 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Action Worksheet 
 

Name of Jurisdiction:  
 

Rosendale, Mo 

Risk / Vulnerability 
Problem being Mitigated: 
 

Roads and culverts not designed to withstand water volumes 

Hazard(s) Addressed: Flood 
Action or Project  

Action/Project Number: 
 

1.1.23 

Name of Action or Project: Rosendale Flood Mitigation 
 
Action or Project Description: 
 

Hydrological study, installation of new approximately 20 culverts, raise roads 
and deepen ditches 

Applicable Goal Statement: Objective 1:1: Protect our citizen’s lives and property 
Estimated Cost: $400,000 
Benefits:  Protect property and potentially lives during flood events 

Plan for Implementation 
Responsible 
Organization/Department: 

City Council 

Action/Project Priority: High 
Timeline for Completion: 1 year 
Potential Fund Sources: 
 

Grants, Internal, State, Federal, Match   

Local Planning Mechanisms to 
be Used in Implementation, if 
any: 

 

Progress Report  
Action Status New 
Report of Progress  
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