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The following figure shows seismicity in the United States.  Montgomery County is located within the 
small blue ring on the map.  
 

 

Figure 3.31. United States Seismic Hazard Map 

 
Source: United States Geological Survey at 
https://earthquake.usgs.gov/hazards/hazmaps/conterminous/2014/images/HazardMap2014_lg.jpg 
 

Strength/Magnitude/Extent 

The extent or severity of earthquakes is generally measured in two ways: 1) the Richter Magnitude 
Scale is a measure of earthquake magnitude; and 2) the Modified Mercalli Intensity Scale is a 
measure of earthquake severity.  The two scales are defined as follows. 

Richter Magnitude Scale  

The Richter Magnitude Scale was developed in 1935 as a device to compare the size of 
earthquakes.  The magnitude of an earthquake is measured using a logarithm of the maximum 
extent of waves recorded by seismographs.  Adjustments are made to reflect the variation in the 
distance between the various seismographs and the epicenter of the earthquakes.  On the Richter 
Scale, magnitude is expressed in whole numbers and decimal fractions.  For example, comparing a 
5.3 and a 6.3 earthquake shows that the 6.3 quake is ten times bigger in magnitude.  Each whole 
number increase in magnitude represents a tenfold increase in measured amplitude because of the 
logarithm.  Each whole number step in the magnitude scale represents a release of approximately 
31 times more energy. 

 
 

https://earthquake.usgs.gov/hazards/hazmaps/conterminous/2014/images/HazardMap2014_lg.jpg
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Modified Mercalli Intensity Scale 

The intensity of an earthquake is measured by the effect of the earthquake on the earth's surface.  
The intensity scale is based on the responses to the quake, such as people awakening, movement 
of furniture, damage to chimneys, etc.  The intensity scale currently used in the United States is the 
Modified Mercalli (MM) Intensity Scale.  It was developed in 1931 and is composed of 12 
increasing levels of intensity.  They range from imperceptible shaking to catastrophic destruction, 
and each of the twelve levels is denoted by a Roman numeral.  The scale does not have a 
mathematical basis, but is based on observed effects.  Its use gives the laymen a more 
meaningful idea of the severity. 

Previous Occurrences 

According to Homefacts.com, there have been no recorded earthquakes in Montgomery County 
since 1931.  In addition, the University of Memphis Center for Earthquake Research and 
Information shows no recent quakes within 100 miles of Montgomery County nor any record of 
earthquake damage.  

Probability of Future Occurrence 

The established calculation formula for probability of an earthquake in Montgomery County would 
yield a ZERO probability.  However, Homefacts.com calculates a .33% chance in any given year.   
 
The two-percent probability of exceedance in 50 years map of peak ground acceleration (PGA) 
found at:  https://earthquake.usgs.gov/hazards/hazmaps/conterminous/index.php#2014 shows 
peak ground acceleration as .1% of standard gravity.  This indicates a low risk of an earthquake. 

Changing Future Conditions Considerations 

Chapter 3, Section 3.3.1., page 3-202 of the 2018 State Plan states, “Scientists are beginning to 
believe there may be a connection between changing climate conditions and earthquakes.  
Changing ice caps and sea-level redistribute weight over fault lines, which could potentially have 
an influence on earthquake occurrences.  However, no studies quantify the relationship to a high 
level of detail, so recent earthquakes should not be linked to climate change. 

Vulnerability 

Vulnerability Overview 

The 2018 State Plan, Chapter 3, Section 3.3.4, State Vulnerability Overview, annualized loss for 
Montgomery County as $70,000, with per capita loss at $5,700.   
 
Missouri is the third largest market for earthquake insurance among the states, exceeded only by 
California and Washington. A study by the U.S. Geological Survey estimates the probability of a 
magnitude 7.5 or greater earthquake in the New Madrid zone over the next 50 years is 7-10 percent. 
The probability of an earthquake exceeding magnitude 6 over the same period is 25-40 percent. A 
joint assessment by the Mid-America Earthquake Center of the University of Illinois and the Federal 
Emergency Management Agency predicts the New Madrid event could constitute the highest total 
economic loss of any natural disaster in U.S. history. Earthquake coverage is not included on most 
homeowners’ insurance policies. It must be purchased as separate coverage, called an 
"endorsement." This type of insurance requires that the earthquake is the direct cause of damage to 
the property. Natural disasters can, in many instances, trigger other events that may also damage 
property. One example is earthquakes causing bodies of water to produce waves, resulting in 

https://earthquake.usgs.gov/hazards/hazmaps/conterminous/index.php#2014
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flooding. 
 

Earthquake insurance usually features two high deductibles: Rather than a dollar amount, it's a 
percentage of the cost of rebuilding the home and a separate deductible for the home's contents. 
Deductibles of 10-15 percent are common. For example, with a 15 percent deductible, the owner of 
a $200,000 home could expect to pay up to $30,000 in deductibles for damage to the dwelling 
before receiving any benefit from their earthquake insurance policy.  

The material used to build the home can also determine premiums or whether your home is even 
insurable. For instance, rates may be cheaper for wood-frame homes, which withstand tremors 
better than homes made of masonry such as brick and stone. Single-story homes may also receive 
better rates as they tend to sustain less damage from an earthquake. Age of the home can also 
affect premiums. Some insurers will not offer earthquake insurance for masonry homes. 

Potential Losses to Existing Development 

The Hazus building inventory counts are based on the 2010 census data adjusted to 2014 numbers 
using the Dun & Bradstreet Business Population Report.  Inventory values reflect 2014 valuations, 
based on RSMeans (a supplier of construction cost information) replacement costs.  Population 
counts are 2010 estimates from the U.S. Census Bureau.   

Impact of Previous and Future Development 

Future development is not expected to increase the risk other than contributing to the overall 
exposure of what could become damaged as a result of an event.  

Hazard Summary by Jurisdiction 

Earthquake intensity is not likely to vary greatly throughout the planning area so the risk will be the 
same throughout.  Damages could differ if there are structural variations in the planning area built-
environment; however, each community has roughly the same built-environment. 

Problem Statement 

Montgomery County is at low probability of suffering an earthquake with only superficial damage 
forecast.  In addition, with the exception of grain elevators and the CertainTeed plant, there are few 
buildings over three stories high which also reduces the issue of earthquake damage. 

 

3.4.5 Land Subsidence/Sinkholes 
 

 

Hazard Profile 
 

Hazard Description 
 
Sinkholes are common where the rock below the land surface is limestone, carbonate rock, salt 
beds, or rocks that naturally can be dissolved by ground water circulating through them.  As the rock 
dissolves, spaces and caverns develop underground.  The sudden collapse of the land surface 
above them can be dramatic and range in size from broad, regional lowering of the land surface to 
localized collapse.  However, the primary causes of most subsidence are human activities: 
underground mining of coal, groundwater or petroleum withdrawal, and drainage of organic soils.  
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In addition, sinkholes can develop as a result of subsurface void spaces created over time due to the 
erosion of subsurface limestone (karst). 

 
Land subsidence occurs slowly and continuously over time, as a general rule.  On occasion, it can 
occur abruptly, as in the sudden formation of sinkholes.  Sinkhole formation can be aggravated by 
flooding. 
 
In the case of sinkholes, the rock below the surface is rock that has been dissolving by circulating 
groundwater.  As the rock dissolves, spaces and caverns form, and ultimately the land above the 
spaces collapse.  In Missouri, sinkhole problems are usually a result of surface materials above 
openings into bedrock caves eroding and collapsing into the cave opening.  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. 

According to the U.S. Geological Survey (USGS), the most damage from sinkholes tends to occur in 
Florida, Texas, Alabama, Missouri, Kentucky, Tennessee, and Pennsylvania.  Fifty-nine percent of 
Missouri is underlain by thick, carbonate rock that makes Missouri vulnerable to sinkholes.  
Sinkholes occur in Missouri on a fairly frequent basis.  Most of Missouri‘s sinkholes occur naturally in 
the State‘s karst regions (areas with soluble bedrock).  They are a common geologic hazard in 
southern Missouri, but also occur in the central and northeastern parts of the State.  Missouri 
sinkholes have varied from a few feet to hundreds of acres and from less than one to more than 100 
feet deep.  The largest known sinkhole in Missouri encompasses about 700 acres in western Boone 
County southeast of where Interstate 70 crosses the Missouri River.  Sinkholes can also vary is 
shape like shallow bowls or saucers whereas other have vertical walls.  Some hold water and form 
natural ponds. 

Sink holes can be correlated to land use practices, especially from ground-water pumping and from 
construction, mining operations, and development practices.    

Geographic Location 

Taking into consideration the underlying geology of Montgomery County and the locations of 
known sinkhole occurrence, four areas stand out.  All four sinkholes are located in 
unincorporated areas of the county.  The closest road intersections to the locations are; Prairie 
Fork and Speno Drive, Highway 19 and Highway J, Hannal and Strube Road, and Highway 161 
and Featherston 
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Figure 3.32. Sinkholes of Montgomery County 
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Strength/Magnitude/Extent 

Sinkholes vary in size and location, and these variances will determine the impact of the hazard.  A 
sinkhole could result in the loss of a personal vehicle, a building collapse, or damage to 
infrastructure such as roads, water, or sewer lines.  Groundwater contamination is also possible from 
a sinkhole.  Because of the relationship of sinkholes to groundwater, pollutants captured or dumped 
in sinkholes could affect a community‘s groundwater system.  Sinkhole collapse could be triggered 
by large earthquakes.  Sinkholes located in floodplains can absorb floodwaters but make detailed 
flood hazard studies difficult to model. 

Previous Occurrences 

As noted in the 2018 State Plan, sinkholes are a regular occurrence in Missouri, but rarely are the 
events of any significance.  There has not been an incident of sink hole induced damage in 
Montgomery County for the past 15 years.  

Probability of Future Occurrence 

The probability of future occurrence cannot be calculated due to the lack of data.     

Changing Future Conditions Considerations 
 
Sink holes in Missouri are, for the most part, naturally occurring; however, mining operations and 
fracking can contribute to their formation.  In addition, the increased precipitation forecast by climate 
change advocates could conceivably cause rapid on-set of sink holes. 

Vulnerability 

Vulnerability Overview 

The 2018 State Plan rates Montgomery County to be in the Low-Medium range for sink holes. 

Potential Losses to Existing Development 

The existing sinkholes are located in farm fields in rural areas of the county with no structures or 
people situated nearby.  
 
Impact of Previous and Future Development 

Care must be taken to ensure that no structures are allowed to be built within proximity to the sink 
holes, known karst areas, or above mining operations.   

Hazard Summary by Jurisdiction 

Problem Statement 

Sinkholes can develop anywhere in Montgomery County without warning and grow to varying sizes.  
There can be a disruption of services, especially to transportation and utilities.   
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3.4.6 Drought 
 

Hazard Profile 

Hazard Description 

Drought is generally defined as a condition of moisture levels significantly below normal for an 
extended period of time over a large area that adversely affects plants, animal life, and humans. A 
drought period can last for months, years, or even decades.  There are four types of drought 
conditions relevant to Missouri, according to the State Plan, which are as follows. 
 

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

 

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

 

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

 

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

Geographic Location 

The entire planning area is at risk to drought.  Drought most directly impacts the agricultural sector 
which spreads evenly across the county, comprising 80% of surface land.  There is no likelihood of 
this farmland being significantly reduced in the near term. 
 
A recent map from the U.S. Drought Monitor shows a snapshot of the drought forecast for the 
planning area on March 21, 2019.  Remember that it is only a snapshot of conditions at a given 
moment in time.  A red circle shows the approximate location of the planning area. 
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Figure 3.33. U.S. Drought Monitor Map of Missouri on March 21, 2019 

 
 
Source:  U.S. Drought Monitor, https://droughtmonitor.unl.edu/Maps/MapArchive.aspx 

Strength/Magnitude/Extent 

The Palmer Drought Indices measure dryness based on recent precipitation and temperature.  
The indices are based on a “supply-and-demand model” of soil moisture.  Calculation of supply is 
relatively straightforward, using temperature and the amount of moisture in the soil.  However, 
demand is more complicated as it depends on a variety of factors, such as evapotranspiration and 
recharge rates.  These rates are harder to calculate.  Palmer tried to overcome these difficulties by 
developing an algorithm that approximated these rates and based the algorithm on the most 
readily available data — precipitation and temperature. 

The Palmer Index has proven most effective in identifying long-term drought of more than several 
months.  However, the Palmer Index has been less effective in determining conditions over a 
matter of weeks.  It uses a “0” as normal, and drought is shown in terms of negative numbers; for 
example, negative 2 is moderate drought, negative 3 is severe drought, and negative 4 is extreme 
drought.   Palmer's algorithm also is used to describe wet spells, using corresponding positive 
numbers.   

Palmer also developed a formula for standardizing drought calculations for each individual location 

https://droughtmonitor.unl.edu/Maps/MapArchive.aspx
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based on the variability of precipitation and temperature at that location.  The Palmer index can 
therefore be applied to any site for which sufficient precipitation and temperature data is available. 

Previous Occurrences 

The table below shows crop losses attributable to drought from January 1999 through December 
2018.  As of March 27, 2019, there were no crop losses due to drought in Montgomery County.  
For the nearly 20-year period, crop losses due to drought totaled $29.2M.    Three years showed 
no losses while 2012 shows $19M in losses with 2011 being a distant second at $2.3M.     

Table 3.32. Drought Losses 1999 – 2018 
 

Year Acres Dollars 

1999      22,382   $      867,579  

2000        1,116   $        21,008  

2001           576   $        23,041  

2002      11,204   $      655,571  

2003        8,581   $      439,909  

2004 NA  NA  

2005      35,815   $   1,908,701  

2006        1,764   $        71,693  

2007      31,014   $   1,981,686  

2008  NA   NA  

2009  NA   NA  

2010               7   $          1,098  

2011      25,444   $   2,334,420  

2012      71,492   $ 19,113,284  

2013      14,993   $      893,157  

2014             59   $          1,358  

2015        1,449   $        (1,351) 

2016           223   $        11,417  

2017           436   $        12,552  

2018        9,588   $      903,855  

2019  NA   NA  

TOTAL    236,143   $ 29,238,978  

Source: http://www.rma.usda.gov/data/cause.html 

 

The NOAA Storm Events database lists two long-term drought events between January 1998 and 
December 31, 2018.  The first event ran from August 1, 2005 until September 30, 2005.  The costly 
2012 drought ran four and one half months between July 3, 2012 and November 16, 2012.  It ranged 
from D3 (Extreme Drought) to D2 (Severe Drought).   According to SEMA’s Declared Disasters in 
Missouri website, there were no drought disasters declared between 1957 and 2017. 

Probability of Future Occurrence 

There is not enough consistent data to accurately calculate probability of occurrence.  However, if 
we use the twenty-year data from USDA in the chart above, we then have a range of 240 months of 
data.  We know from SEMA’s declared disasters website that 6-1/2 months were under declared 
drought disasters for 2005 and 2012.  Of the remaining 18 years, three had no crop losses due to 
drought.  Thus 15 years remain during which crop losses were reported.  Assuming one month of 
drought for each of the remaining 15 years, we then have 15 months, plus 6-1/2 months of drought 
during a 240 month period.  Hence, 21.5 months of 240 months were in drought, from which we can 

http://www.rma.usda.gov/data/cause.html
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conclude an 8.9% change of drought in any given month.  The 2018 State Plan forecasts 
Montgomery County to be in a severe drought or greater 9% -10.7% of the year. 

Changing Future Conditions Considerations 

Severe drought, a natural part of Missouri’s climate, is a risk to the agriculture-dependent state.  
Although some predict climate change to increase precipitation, they also believe temperatures to 
rise thereby causing evaporation rates to burn off moisture thus increasing the potential for 
drought. 

Vulnerability 

Vulnerability Overview 

The 2018 Missouri State Plan shows Montgomery County in Region B.  Region B has moderate 
drought susceptibility.  Groundwater resources are adequate to meet domestic and municipal 
needs, but crop irrigation well depths are prohibitively expensive.  The State Plan ranks 
Montgomery County Drought Vulnerability as High. 
 
Potential Losses to Existing Development 
 
The National Drought Monitor Center at the University of Nebraska at Lincoln summarized the 
potential impacts of drought as follows:  Drought can create economic impacts on agriculture and 
related sectors, including forestry and fisheries, because of the reliance of these sectors on surface 
and subsurface water supplies.  In addition to losses in yields in crop and livestock production, 
drought is associated with increases in insect infestations, plant disease, and wind erosion.  
Droughts also bring increased problems with insects and disease to forests and reduce growth.  The 
incidence of forest and range fires increases substantially during extended droughts, which in turn 
place both human and wildlife populations at higher levels of risk.  Income loss is another indicator 
used in assessing the impacts of drought because so many sectors are affected.  Finally, while 
drought is rarely a direct cause of death, the associated heat, dust and stress can all contribute to 
increased mortality.   The 2018 State Plan annualizes crop losses to Montgomery County at $2M to 
$4M per year. 
 
Impact of Previous and Future Development     
 
The good news is that Montgomery County is not adding new residents and industrial growth is 
slight, meaning demands on water supplies will be stable with the greatest drought impact continuing 
to be on agriculture.   

Changing Future Conditions Considerations 

A new analysis, performed for the Natural Resources Defense Council, examined the effects of 
climate change on water supply and demand in the contiguous United States.  The study found that 
more than 1,100 counties will face higher risks of water shortages by mid-century as a result of 
climate change.  Two of the principal reasons for the projected water constraints are shifts in 
precipitation and potential evapotranspiration (PET).  Climate models project decreases in 
precipitation in many regions of the U.S., including areas that may currently be described as 
experiencing water shortages of some degree.   
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Hazard Summary by Jurisdiction 
 
No area of Montgomery County is at more risk than others, although, agriculture will face the most 
financial risk. 
 

Problem Statement 
 

Agriculture-related businesses in Montgomery County will continue to face the risk of drought due to 
the county’s geographic location. 

 
3.4.7 Extreme Temperatures  
 

 

Hazard Profile 

Hazard Description  

Extreme temperature events, both hot and cold, can impact human health and mortality, natural 
ecosystems, agriculture and other economic sectors.  According to information provided by FEMA, 
extreme heat is defined as temperatures that hover 10 degrees or more above the average high 
temperature for the region and last for several weeks.  Ambient air temperature is one component 
of heat conditions, with relative humidity being the other.  The relationship of these factors creates 
what is known as the apparent temperature.  The Heat Index chart shown below uses both of 
these factors to produce a guide for the apparent temperature or relative intensity of heat 
conditions. 

Extreme cold often accompanies severe winter storms and can lead to hypothermia and frostbite for 
people without adequate clothing protection.  Cold can cause fuel to congeal in storage tanks and 
supply lines, stopping electric generators.  Cold temperatures can also overpower a building’s 
heating system and cause water and sewer pipes to freeze and rupture.  Extreme cold also increases 
the likelihood for ice jams on flat rivers or streams.  When combined with high winds from winter 
storms, extreme cold becomes extreme wind chill, which is hazardous to health and safety. 

The National Institute on Aging estimates that more than 2.5 million Americans are elderly and 
especially vulnerable to hypothermia, with the isolated elders being most at risk.  About 10 percent of 
people over the age of 65 have some kind of bodily temperature-regulating defect, and 3-4 percent of 
all hospital patients over 65 are hypothermic. 

Also at risk, are those without shelter, those who are stranded, or who live in a home that is poorly 
insulated or without heat.  Other impacts of extreme cold include asphyxiation (unconsciousness or 
death from a lack of oxygen) from toxic fumes from emergency heaters; household fires, which can 
be caused by fireplaces and emergency heaters; and frozen/burst pipes. 

Geographic Location 

Extreme heat is an area-wide hazard event, and that the risk of extreme heat does not vary across 
the planning area. 

Strength/Magnitude/Extent 

The National Weather Service (NWS) has an alert system in place (advisories or warnings) when 
the Heat Index is expected to have a significant impact on public safety.  The expected severity of 
the heat determines whether advisories or warnings are issued.  A common guideline for issuing 
excessive heat alerts is when for two or more consecutive days: (1) when the maximum daytime 
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Heat Index is expected to equal or exceed 105 degrees Fahrenheit (°F); and the night time minimum 
Heat Index is 80°F or above.  A heat advisory is issued when temperatures reach 105 degrees and 
a warning is issued at 115 degrees. 
 

 

Figure 3.34. Heat Index (HI) Chart 

 
Source: National Weather Service (NWS); https://www.weather.gov/safety/heat-index 
Note: Exposure to direct sun can increase Heat Index values by as much as 15°F. The shaded zone above 105°F corresponds to a 
HI that may cause increasingly severe heat disorders with continued exposure and/or physical activity. 
 

The NWS Wind Chill Temperature (WCT) index uses advances in science, technology, and 
computer modeling to provide an accurate, understandable, and useful formula for calculating the 
dangers from winter winds and freezing temperatures.  The figure below presents wind chill 
temperatures which are based on the rate of heat loss from exposed skin caused by wind and 
cold. As the wind increases, it draws heat from the body, driving down skin temperature and 
eventually the internal body temperature.  

https://www.weather.gov/safety/heat-index
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Figure 3.35. Wind Chill Chart 

Source:  https://www.weather.gov/safety/cold-wind-chill-chart 

Previous Occurrences 

The NOAA Storm Events database records one Extreme Cold/Wind Chill event and two Cold/Wind 
Chill events for the years 1998 through 2018.  No deaths or injuries were recorded. 
 
December 16, 2000 – Extreme Cold and Wind Chill was reported for Montgomery and surrounding 
counties. 
 
January, 2010 – The first twelve days of January 2010 was one of the coldest outbreaks in many 
years. For some locations throughout the state, it was the first time the temperature dropped below 
zero in about 10 years. 
 
January 6, 2014 - The winter storm that brought heavy snow to much of the area followed that up 
with the coldest temperatures in 20 years. Some of the temperatures include Warrenton at -12 
degrees.  Wind Chill values the morning of the 6th ranged from -25 to -33. 

The same database reports 52 Heat/Excessive Heat events during the same period.  These are 
summarized in the table that follows.  Deaths and Injuries referenced “outside county” were reported 
from nearby jurisdictions.  Deaths and Injuries reported as “inside county” denotes issues that 
occurred within the planning area. 

Table 3.33. Heat Events in Montgomery County, 1998-2018 
 

Date Event Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Summary 

8/23/1998 H 0 0 0 0   

7/18/1999 H 0 0 0 0 Lasted 2 weeks 

https://www.weather.gov/safety/cold-wind-chill-chart
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Date Event Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Summary 

8/28/2000 H 0 3 0 0 3 injuries in county 

7/7/2001 H 0 0 0 0 Heat Index 101-115 for 3 days 

7/17/2001 H 0 0 0 0 Heat Index ranging from 110 to 115 

7/21/2001 H 0 0 0 0 3 deaths in region 

7/29/2001 H 0 0 0 0 Heat Index 105-110 

8/1/2001 H 0 0 0 0 Heat Index 105 

8/7/2001 H 0 0 0 0 
Heat Index 102-110, 1 death outside 
county 

8/21/2001 H 0 0 0 0 Heat Index 105-110 

7/8/2002 H 0 0 0 0 
Heat Index 105-110, 1 death outside 
county 

7/20/2002 H 0 0 0 0 Heat Index 105-110 

7/26/2002 H 0 1 0 0 Heat Index 105-115, 1 injury in county 

8/1/2002 H 0 0 0 0 1 death outside county 

8/15/2003 H 0 1 0 0 
5 straight days of 100 or higher., 1 injury 
in county, 2 deaths outside county  

8/24/2003 H 0 0 0 0 Heat Index 105-110 

7/20/2004 H 0 0 0 0 Heat Index 105-110 

7/20/2005 H 0 0 0 0 6 straight days of Heat Index 105-120 

7/17/2006 H 0 0 0 0 Heat Index 105-110 

7/29/2006 H 0 0 0 0 Heat Index 105-110 

8/1/2006 H 0 0 0 0   

8/5/2007 EH 0 0 0 0 
3rd warmest August on record, 1300 
injuries state-wide 

6/21/2009 EH 0 0 0 0 Heat Index 100-107 

6/18/2010 EH 0 0 0 0 Heat Index 105-110 

7/14/2010 EH 0 0 0 0 Heat Index 105, 34 injuries outside county 

7/17/2010 EH 0 0 0 0 Heat Index 105, 13 injuries outside county 

7/22/2010 EH 0 0 0 0 
Heat Index 105-110, 23 injuries outside 
county 

8/2/2010 EH 0 0 0 0 
Heat Index 110, 1 death, 13 injuries 
outside county 

8/8/2010 EH 0 0 0 0 

High moisture levels pushed Heat Index to 
110-115, 1 death, 85 injuries outside 
county 

7/1/2011 H 0 0 0 0 
Heat Index 105, 6 related injuries outside 
county 

7/10/2011 H 0 0 0 0 Temperature 100, 1 death outside county 

7/17/2011 EH 0 0 0 0 
100 degree highs for 6 days, 8 deaths 
outside county 

8/1/2011 EH 0 0 0 0 Heat Index 105-110 

8/6/2011 H 0 0 0 0 Heat Index 105-110 

8/31/2011 H 0 0 0 0 
Heat Index 105-110, 2 deaths outside 
county 

9/1/2011 H 0 0 0 0 Heat Index 105, 2 deaths outside county 

6/27/2012 EH 0 0 0 0 
107 degrees in Columbia, 1 death, 20 
injuries outside county 

7/1/2012 EH 0 0 0 0 
Temperature hit 105, 17 deaths, 54 heat 
related injuries outside county 

7/16/2012 EH 0 0 0 0 
Heat Index 105-106, 19 related illnesses 
outside county 

7/22/2012 EH 0 0 0 0 
Temperature at 108, 67 people treated 
outside county 
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Date Event Deaths Injuries 
Property 
Damage 

Crop 
Damage 

Summary 

7/31/2012 EH 0 0 0 0 6 people treated outside county 

8/1/2012 EH 0 0 0 0 6 people treated outside county 

8/31/2013 H 0 0 0 0 Heat Index 105-110 

9/1/2013 H 0 0 0 0 
Heat Index 105-110, 56 injuries outside 
county 

8/20/2014 EH 0 0 0 0 Heat Index 105-110 

7/12/2015 EH 0 0 0 0 Heat Index 110 

7/17/2015 EH 0 0 0 0 Heat Index 105-110 

7/25/2015 EH 0 0 0 0 Heat Index 105 

7/27/2015 EH 0 0 0 0 Heat Index 105-110 

6/15/2016 H 0 0 0 0 Heat Index 105 

6/22/2016 H 0 0 0 0 Heat Index 105, 51 injuries outside county 

7/18/2016 EH 0 0 0 0 
Heat Index up to 110, 1 death, 70 injuries 
outside county 

7/18/2017 EH 0 0 0 0 
Heat Index 105-110, 51 heat related 
illnesses outside county 

Source: NOAA Storm Events Database 

 

Figure 3.36. Heat Related Deaths in Missouri 2000 - 2016 

 
 

Source:  https://health.mo.gov/living/healthcondiseases/hyperthermia/pdf/stat-report.pdf 

https://health.mo.gov/living/healthcondiseases/hyperthermia/pdf/stat-report.pdf
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Extreme heat can cause stress to crops and animals.  According to USDA Risk Management 
Agency, losses to insurable crops during the 20-year time period from January 1, 1998 to 
December 31, 2018 were $2,456,136.  Extreme heat can also strain electricity delivery 
infrastructure overloaded during peak use of air conditioning during extreme heat events.  Another 
type of infrastructure damage from extreme heat is road damage.  When asphalt is exposed to 
prolonged extreme heat, it can cause buckling of asphalt-paved roads, driveways, and parking lots. 

 
From 1988-2011, there were 3,496 fatalities in the U.S. attributed to summer heat.  This translates to 
an annual national average of 146 deaths.  During the same period, no deaths were recorded in the 
planning area, according to NCEI data.  The National Weather Service stated that among natural 
hazards, no other natural disaster—not lightning, hurricanes, tornadoes, floods, n o r earthquakes—
causes more deaths.  Montgomery County is a rural area where heat islands are largely non-existent 
and people are able to open windows to catch a breeze; both these factors contribute to much fewer 
deaths in rural areas. 
 
Probability of Future Occurrence 
 
Eleven heat events were recorded for the 20-year period between 1998 and 2018.  This equates 
to 55% chance of a heat related event in any given year.   There are no recorded deaths 
attributable to extreme cold. 

Changing Future Conditions Considerations 

According to the 2018 State Plan, average daily temperatures in Missouri are expected to increase 
significantly between now and the end of this century.  This will cause future heat waves to be more 
intense, affecting the elderly and infirm to a higher degree than young, able-bodied individuals.  This 
will likely result in higher summertime electricity consumption & possible power outages, and 
shortages of heating oil and fuel. Winter temperatures are expected to moderate. 

Vulnerability 

Vulnerability Overview 

Extreme heat and extreme cold events are common occurrences in Missouri. The method used to 
determine vulnerability to extreme temperatures across Missouri was statistical analysis of data from 
several sources; National Centers for Environmental Information (NCEI) storm events data (1996 to 
December 31, 2016), total population and percentage of population over 65 data from the U.S. 
Census (2015 ACS), and the calculated Social Vulnerability Index for Missouri counties from the 
Hazards and Vulnerability Research Institute in the Department of Geography at the University of 
South Carolina. 
 
From the statistical data collected, four factors were considered in determining overall vulnerability to 
extreme temperatures as follows: total population, percentage of population over 65, likelihood of 
occurrence, and social vulnerability. Based on natural breaks in the statistical data, a rating value of 
1 through 5 was assigned to each factor. These rating values correspond to the following descriptive 
terms: 
1) Low 
2) Low-medium 
3) Medium 
4) Medium-high 
5) High  
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Table 3.34. Likelihood of Occurrence/Overall Vulnerability Rating For Extreme Temperature 
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53 2.52 4 14 High 2 0.1 1 11 
Medium 
High 

Source: 2018 State Plan 

Those at greatest risk for heat-related illness include infants and children up to five years of age, 
people 65 years of age and older, people who are overweight, and people who are ill or on certain 
medications.  However, even young and healthy individuals are susceptible if they participate in 
strenuous physical activities during hot weather.  In agricultural areas, the exposure of farm workers, 
as well as livestock, to extreme temperatures is a major concern. 

 
 

Table 3.35. Typical Health Impacts of Extreme Heat 
 

Heat Index (HI) Disorder 

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

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

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

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

Potential Losses to Existing Development 

Historical data show one death and five heat-related illness for the last 20 years in Montgomery 
County.  We can conclude a similar trend to continue.  For agricultural losses, the historical USDA 
Crop Insurance payments can be estimated and annualized to determine average annual loss.  Data 
shows 19,080 acres impacted by heat incidents for the 20 years between 1999 and 2018 at a loss of 
$2,456,136.  The same range of data for cold shows 880 acres impacted for a loss of $110,586. 

Impact of Previous and Future Development 

Population growth can result in increases in the age-groups that are most vulnerable to extreme 
heat.  Population growth also increases the strain on electricity infrastructure, as more electricity is 
needed to accommodate the growing population.  There are no jurisdictions expected to experience 
significant growth in the next five years.  

Hazard Summary by Jurisdiction 

Those at greatest risk for heat-related illness and deaths include children up to five years of age, 
people 65 years of age and older, people who are overweight, and people who are ill or on certain 
medications.  To determine jurisdictions within the planning area with populations more vulnerable 
to extreme heat, demographic data was obtained from the 2010 census on population percentages 
in each jurisdiction comprised of those under age 5 and over age 65.  Data was not available for 

http://www.weather.gov/os/heat/index.shtml
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overweight individuals and those on medications vulnerable to extreme heat. The table below 
summarizes vulnerable populations in the participating jurisdictions.  Note that school and special 
districts are not included in the table because students and those working for the special districts 
are not customarily in these age groups.  

 
 

Table 3.36. Montgomery County Population Under Age 5 and Over Age 65, 2010 Census 
Data 

 
 

Jurisdiction 
Population 

Under 5 Years 
Population 65 Years 

and over 

Montgomery County* 769  1,002  

Bellflower 28  25  

High Hill 14  17  

Jonesburg 63  194  

McKittrick 5  16  

Middletown 8  41  

Montgomery City 241  404  

New Florence 47  140  

Rhineland 5  22  

Wellsville 81  258  

Source: U.S. Census Bureau, (*) includes entire population of each city or county 

 

All public schools serving Montgomery County have air conditioned classrooms although not all 
have air conditioning throughout.  Each school has a process for early dismissal due to extreme 
heat.  All nursing homes are air conditioned. 

Problem Statement 

Aging residents and those who are extremely young are vulnerable to prolonged periods of extreme 
heat and cold. 

 
 

 

3.4.8 Severe Thunderstorms 
Including High Winds, Hail, and Lightning 

 

 

Hazard Profile 

Hazard Description   

Thunderstorms   

A thunderstorm is defined as a storm that contains lightning and thunder which is caused by 
unstable atmospheric conditions.  When cold upper air sinks and warm moist air rises, storm 
clouds or ‘thunderheads’ develop resulting in thunderstorms.  This can occur singularly, as well as 
in clusters or lines.  The National Weather Service defines a thunderstorm as “severe” if it includes 
hail that is one inch or more, or wind gusts that are at 58 miles per hour or higher.  At any given 
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moment across the world, there are about 1,800 thunderstorms occurring.  Severe thunderstorms 
most often occur in Missouri in the spring and summer, during the afternoon and evenings, but can 
occur at any time.  Other hazards associated with thunderstorms are heavy rains resulting in 
flooding and tornadoes, each discussed separately in this section. 

High Winds 

A severe thunderstorm can produce winds causing as much damage as a weak tornado.  The 
damaging winds of thunderstorms include downbursts, microbursts, and straight-line winds.  
Downbursts are localized currents of air blasting down from a thunderstorm, which induce an outward 
burst of damaging wind on or near the ground.  Microbursts are minimized downbursts covering an 
area of less than 2.5 miles across.  They include a strong wind shear (a rapid change in the direction 
of wind over a short distance) near the surface.  Microbursts may or may not include precipitation and 
can produce winds at speeds of more than 150 miles per hour.  Damaging straight-line winds are high 
winds across a wide area that can reach speeds of 140 miles per hour. 

Lightning 

All thunderstorms produce lightning which can strike outside of the area where it is raining and is 
has been known to fall more than 10 miles away from the rainfall area.  Thunder is simply the 
sound that lightning makes.  Lightning is a huge discharge of electricity that shoots through the air 
causing vibrations and creating the sound of thunder. 

Hail 

According to the National Oceanic and Atmospheric Administration (NOAA), hail is precipitation 
that is formed when thunderstorm updrafts carry raindrops upward into extremely cold atmosphere 
causing them to freeze.  The raindrops form into small frozen droplets.  They continue to grow as 
they come into contact with super-cooled water which will freeze on contact with the frozen rain 
droplet.  This frozen droplet can continue to grow and form hail.  As long as the updraft forces can 
support or suspend the weight of the hailstone, hail can continue to grow before it hits the earth. 

At the time when the updraft can no longer support the hailstone, it will fall down to the earth.  For 
example, a ¼” diameter or pea sized hail requires updrafts of 24 miles per hour, while a 2 ¾” 
diameter or baseball sized hail requires an updraft of 81 miles per hour.  According to the NOAA, 
the largest hailstone in diameter recorded in the United States was found in Vivian, South Dakota 
on July 23, 2010.  It was eight inches in diameter, almost the size of a soccer ball.  Soccer-ball-
sized hail is the exception, but even small pea-sized hail can do damage. 

Geographic Location 

Thunderstorms/high winds/hail/lightning events are an area-wide hazard that can happen anywhere in 
Montgomery County.  Although these events occur similarly throughout the planning area, they are 
more frequently reported in more urbanized areas.  In addition, damages are more likely to occur 
in more densely developed urban areas.   

The figure below, taken from the 2018 Missouri State Plan, shows zero reported incidents of 
lightning in the planning area.  That is not to say that lightning does not strike in Montgomery 
County, only that no incidents have been reported. 
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Figure 3.37. Location and Frequency of Lightning in Missouri 

 
 

Source: NCEI-Storms Database, 2018 Missouri State Plan 

 

The figure below shows wind zones in the United States.  The purple zone, Zone IV, covers the 
entire State of Missouri which includes the planning area.   

 

Figure 3.38. Wind Zones in the United States 

 
Source: FEMA 320, Taking Shelter from the Storm, 3rd edition, https://www.fema.gov/pdf/library/ism2_s1.pdf   

https://www.fema.gov/pdf/library/ism2_s1.pdf
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Strength/Magnitude/Extent 

Based on information provided by the Tornado and Storm Research Organization (TORRO), the 
table below describes typical damage impacts of the various sizes of hail. 

 
 

Table 3.37. Tornado and Storm Research Organization Hailstorm Intensity Scale 

 
Intensity 
Category 

Diameter Diameter Size 
(mm) (inches) Description 

Typical Damage Impacts 

Hard Hail 5-9 0.2-0.4 Pea No damage 

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

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

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

Severe 31-40 1.2-1.6 Pigeon’s egg > Widespread glass damage, vehicle bodywork damage 
   squash ball  

Destructive 41-50 1.6-2.0 Golf ball > Wholesale destruction of glass, damage to tiled roofs, 
   Pullet’s egg significant risk of injuries 

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

Destructive 61-75 2.4-3.0 Tennis ball > Severe roof damage, risk of serious injuries 
   cricket ball  

Destructive 76-90 3.0-3.5 Large orange Severe damage to aircraft bodywork 
   > Soft ball  

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

Super >100 4.0+ Melon Extensive structural damage. Risk of severe or even 
Hailstorms    fatal injuries to persons caught in the open 
Source: Tornado and Storm Research Organization (TORRO), Department of Geography, Oxford Brookes University 
Notes: In addition to hail diameter, factors including number and density of hailstones, hail fall speed and surface wind speeds affect 
severity. http://www.torro.org.uk/site/hscale.php  

 

Straight-line winds are defined as any thunderstorm wind that is not associated with rotation (i.e., is 
not a tornado).  It is these winds, which can exceed 100 miles per hour, which represent the most 
common type of severe weather.  They are responsible for most wind damage related to 
thunderstorms.  Since thunderstorms do not have narrow tracks like tornadoes, the associated wind 
damage can be extensive and affect entire (and multiple) counties.  Objects like trees, barns, 
outbuildings, high-profile vehicles, and power lines/poles can be toppled or destroyed, and roofs, 
windows, and homes can be damaged as wind speeds increase. 

The onset of thunderstorms with lightning, high wind, and hail is generally rapid.  Duration is less 
than six hours and warning time is generally six to twelve hours.  Nationwide, lightning kills 75 to 
100 people each year.  Lightning strikes can also start structural and wildland fires, as well as 
damage electrical systems and equipment. 

Previous Occurrences 

Thunderstorms, high winds, lightning, and hail are common throughout the planning area.  The 
NOAA National Centers for Environmental Information reports 60 Thunderstorm Wind Events over 
the 20-year period between 1999 and 2018, with one injury and $35,500 of unspecified damage.  
The USDA Risk Management Agency reports no Thunderstorm damage during the same period. 

http://www.torro.org.uk/site/hscale.php
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Table 3.38. Thunderstorm Wind Events, 1999 – 2018 
 

Year No. Events Deaths Injuries Damage 

1999 2 0 0  $                   -    

2000 9 0 0  $                   -    

2001 2 0 0  $                   -    

2002 1 0 0  $                   -    

2003 2 0 0  $    35,000.00  

2004 4 0 0  $                   -    

2005 5 0 0  $                   -    

2006 4 0 0  $                   -    

2007 3 0 0  $          500.00  

2008 4 0 0  $                   -    

2009 1 0 0  $                   -    

2010 2 0 0  $                   -    

2011 4 0 0  $                   -    

2012 0 0 0  $                   -    

2013 1 0 0  $                   -    

2014 2 0 0  $                   -    

2015 3 0 0  $                   -    

2016 6 0 0  $                   -    

2017 2 0 0  $                   -    

2018 3 0 1  $                   -    

TOTAL 60 0 1  $    35,500.00  

Source: NOAA National Centers for Environmental Information 

 
 

Table 3.39. Crop Insurance Claims Paid in Montgomery County from Thunderstorms,  
1999-2018 

 
Crop Year  

Crop Name 

Cause of Loss 
Description 

 
Insurance Paid 

1999-2018  None Reported $0 

Total   $0 

Source: USDA Risk Management Agency, Insurance Claims, https://www.rma.usda.gov/data/cause  

 

Subsequently, a search of the NOAA National Centers for Environmental Information and insurance 
claims from the USDA Risk Management Agency produced no record of damaging lightning for the 
past 20 years.  This does not mean there was no lightning damage, just that damage was not 
sufficiently significant to attract enough attention to be reported.  

Both the NOAA National Centers for Environmental Information and USDA Risk Management 
Agency insurance claims from 1999 through 2018 report Hail Events.  The NOAA National Centers 
for Environmental Information lists 80 incidents of hail greater than ½” in diameter, some reaching 
nearly three inches.  No injuries or damage were recorded. 

https://www.rma.usda.gov/data/cause
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Table 3.40. Hail Events, 1999 – 2018 
 

Year No. Events Hail Size Range(Inches) 

1999 1 3/4 - 1 

2000 5 1 

2001 2 1-3/4 

2002 5 3/4 - 1-3/4 

2003 0 0 

2004 3   

2005 9 3/4 - 1 

2006 12 3/4 - 1 

2007 0 0 

2008 8 3/4 - 1 

2009 0 0 

2010 0 0 

2011 20 3/4 - 2-3/4 

2012 4 3/4 - 1 

2013 3 3/4 - 1 

2014 3 1 - 1-3/4 

2015 3 1 - 1-3/4 

2016 1 1 

2017 0 0 

2018 1 1 

TOTAL 80   

Source: NOAA National Centers for Environmental 
Information 

USDA Risk Management Agency insurance claims for the corresponding period shows $389,000 of 
crop damage. 

 
 

Table 3.41. Crop Insurance Claims Paid in Montgomery County from Hail,  
1999-2018 

 
Crop 
Year 

 
Crop Name 

Cause of Loss 
Description 

 
Insurance Paid 

1999 Soybeans Hail $191 

2000 NA Hail $0 

2001 Other Hail $342,163 

2002 Wheat Hail $3,837 

2003 NA Hail $0 

2004 Corn, Sorghum, 
Soybeans, Wheat 

Hail $12,457 

2005 NA Hail $0 

2006 Wheat Hail $570 

2007 
 

NA Hail $0 

2008 Soybeans Hail $482 

2009 NA Hail $0 

2010 NA Hail $0 
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Crop 
Year 

 
Crop Name 

Cause of Loss 
Description 

 
Insurance Paid 

2011 Wheat Hail $3,868 

2012 NA Hail $0 

2013 NA Hail $0 

2014 NA Hail $0 

2015 Wheat Hail $25,250 

2016 NA Hail $0 

2017 NA Hail $0 

2018 NA Hail $0 

Total   $388,818 

       USDA Risk Management Agency, Insurance Claims, https://www.rma.usda.gov/data/cause  
 

The NOAA National Centers for Environmental Information reports just three High Wind events, two 
during 2001 and one in 2002.  The winds ranged in speeds of 40-43 knots.  There were no injuries 
or damages included in the report.  However, USDA Risk Management Agency insurance claims for 
the corresponding period show nearly $97,000 in crop damage claims. 

 

Table 3.42. Crop Insurance Claims Paid in Montgomery County from High Winds,  
1999-2018 

 
Crop Year  

Crop Name 
 

Cause of Loss Description 
Insurance 

Paid 

2005 Corn Wind/Excess Wind $4,230 

2007 Corn Wind/Excess Wind $22,320 

2010 Corn/Wheat Wind/Excess Wind $26,444 

2013 Sorghum Wind/Excess Wind $14,126 

2018 Corn Wind/Excess Wind $29,607 

Total   $96,727 

Source:  USDA Risk Management Agency, Insurance Claims, https://www.rma.usda.gov/data/cause  

Probability of Future Occurrence 

The annual probability of future occurrence for Thunderstorm Wind is 300% in any given year, 
considering 60 events occurred during a 20-year period.  The annual probability of occurrence for 
Hail events is even higher at 400%, given 80 events over a 20-year period.  High Wind events are 
less likely with a probability of 15% during any given year.  Lightning is more difficult to judge with no 
reports of incidents or damages during the past 20 years.  However, we know it happens in 
Montgomery County hundreds, perhaps thousands of times per year; and occasionally, deaths, 
injuries, and property damage will be the result.  

Changing Future Conditions Considerations 

NASA’s Earth Observatory provides an analysis on how climate change could, theoretically, 
increase potential storm energy by warming the surface and putting more moisture in the air through 
evaporation. The presence of warm, moist air near the surface is a key ingredient for summer storms 
that meteorologists have termed “convective available potential energy,” or CAPE. With an increase 
in CAPE, there is greater potential for cumulus clouds to form. The study also counters this with the 
theory that warming in the Arctic could lead to less wind shear in the mid-latitude areas prone to 
summer storms, making the storms less likely. 
 
Predicted increases in temperature could help create atmospheric conditions that are fertile breeding 
grounds for severe thunderstorms and tornadoes in Missouri. Possible impacts include an increased 
risk to life and property in both the public and private sectors. Public utilities and manufactured 

https://www.rma.usda.gov/data/cause
https://www.rma.usda.gov/data/cause
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housing developments will be especially prone to damages. Jurisdictions already affected should be 
prepared for more of these events, and should thus prioritize mitigation actions such as construction 
of safe rooms for vulnerable populations, retrofitting and/or hardening existing structures, improving 
warning systems and public education, and reinforcing utilities and additional critical infrastructure. 

Vulnerability 

Vulnerability Overview 

Severe thunderstorm losses are usually attributed to the associated hazards of hail, downburst 
winds, lightning and heavy rains.  Losses due to hail and high wind are typically insured losses 
that are localized and do not result in presidential disaster declarations.  However, in some 
cases, impacts are severe and widespread and assistance outside state capabilities is 
necessary.  Hail and wind also can have devastating impacts on crops.  Severe 
thunderstorms/heavy rains that lead to flooding are discussed in the flooding hazard profile.  
Hailstorms cause damage to property, crops, and the environment, and can injure and even kill 
livestock.  In the United States, hail causes more than $1 billion in damage to property and crops 
each year.  Even relatively small hail can shred plants to ribbons in a matter of minutes.  Vehicles, 
roofs of buildings and homes, and landscaping are also commonly damaged by hail.  Hail has 
been known to cause injury to humans, occasionally fatal injury. 

In general, assets in the County vulnerable to thunderstorms with lightning, high winds, and hail 
include people, crops, vehicles, and built structures.  Although this hazard results in high annual 
losses, private property insurance and crop insurance usually cover the majority of losses.  
Considering insurance coverage as a recovery capability, the overall impact on jurisdictions is 
reduced.   

Most lightning damages occur to electronic equipment located inside buildings.  But structural 
damage can also occur when a lightning strike causes a building fire.  In addition, lightning strikes 
can cause damages to crops, if fields or forested lands are set on fire.  Communications equipment 
and warning transmitters and receivers can also be knocked out by lightning strikes.  
http://www.vaisala.com/en/products/thunderstormandlightningdetectionsystems/Pages/NLDN.aspx   
and http://www.lightningsafety.noaa.gov/ 

The 2018 State Plan lists Severe Thunderstorm Building Exposure for Montgomery County at $1.4B. 

Potential Losses to Existing Development 

Based on past loss trends and growth trends in Montgomery County, we anticipate losses to remain 
about where they are currently; totaling to average just under $30K per year in property and crop 
losses due to high wind, thunderstorms, hail, and lightning.   

Previous and Future Development 

Development trends are not anticipated to have an impact on potential losses. 

Hazard Summary by Jurisdiction 

This hazard poses the same risk across the county. 

Problem Statement 

Severe thunderstorms, high wind, hail, and lightning will continue to strike Montgomery County.  The 
2018 State Plan forecasts the county to be exposed to up to $1.4B in losses.  Possible solutions 

http://www.vaisala.com/en/products/thunderstormandlightningdetectionsystems/Pages/NLDN.aspx
http://www.lightningsafety.noaa.gov/
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include review of local ordinance and building codes to address high winds and/or construction 
techniques to include structural bracing, straps and clips, or anchor bolts. 
 

3.4.9 Severe Winter Weather 
 

 

Hazard Profile 

Hazard Description 

A major winter storm can last for several days and be accompanied by high winds, freezing rain or 
sleet, heavy snowfall, and cold temperatures.  The National Weather Service describes different 
types of winter storm events as follows. 

 Blizzard—Winds of 35 miles per hour or more with snow and blowing snow reducing visibility 
to less than ¼ mile for at least three hours. 

 Blowing Snow—Wind-driven snow that reduces visibility. Blowing snow may be falling snow 
and/or snow on the ground picked up by the wind. 

 Snow Squalls—Brief, intense snow showers accompanied by strong, gusty winds.  
Accumulation may be significant. 

 Snow Showers—Snow falling at varying intensities for brief periods of time.  Some 
accumulation is possible. 

 Freezing Rain—Measurable rain that falls onto a surface with a temperature below freezing.  
This causes it to freeze to surfaces, such as trees, cars, and roads, forming a coating or glaze 
of ice.  Most freezing-rain events are short lived and occur near sunrise between the months of 
December and March. 

 Sleet—Rain drops that freeze into ice pellets before reaching the ground.  Sleet usually 
bounces when hitting a surface and does not stick to objects. 

Geographic Location 

The entire Montgomery County planning area is vulnerable to heavy snow, ice, extreme cold 
temperatures and freezing rain.  The figure below shows the county within the area of a circle that 
receives 12-18 hours of freezing rain per year.   
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Figure 3.39. NWS Statewide Average Number of Hours per Year with Freezing Rain 

 
Source: American Meteorological Society. “Freezing Rain Events in the United States.” http://ams.confex.com/ams/pdfpapers/71872.pdf 
 

Strength/Magnitude/Extent 

Severe winter storms include heavy snowfall, ice, and strong winds which can push the wind chill 
well below zero degrees in the planning area.  For severe weather conditions, the National Weather 
Service issues some or all of the following products as conditions warrant across the State of 
Missouri.   NWS local offices in Missouri may collaborate with local partners to determine when an 
alert should be issued for a local area. 
 
Winter Weather Advisory — Winter weather conditions are expected to cause significant 
inconveniences and may be hazardous. If caution is exercised, these situations should not become 
life threatening. Often the greatest hazard is to motorists. 
 
Winter Storm Watch — Severe winter conditions, such as heavy snow and/or ice are possible within 
the next day or two. 
 
Winter Storm Warning — Severe winter conditions have begun or are about to begin. 
 
Blizzard Warning — Snow and strong winds will combine to produce a blinding snow (near zero 
visibility), deep drifts, and life-threatening wind chill. 
 
Ice Storm Warning -- Dangerous accumulations of ice are expected with generally over one quarter 
inch of ice on exposed surfaces. Travel is impacted, and widespread downed trees and power lines 
often result. 
 
Wind Chill Advisory -- Combination of low temperatures and strong winds will result in wind chill 
readings of -20 degrees F or lower. 
 
Wind Chill Warning -- Wind chill temperatures of -35 degrees F or lower are expected. This is a life-
threatening situation. 

http://ams.confex.com/ams/pdfpapers/71872.pdf
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Previous Occurrences 

The table shows NCEI reported events and damages in Montgomery County for the past 20 years.   

Table 3.43. NCEI Montgomery County Winter Weather Events Summary, 1999 - 2018 
 

 

Type of Event Inclusive Dates Magnitude 
# of 

Injuries 
Property 
Damages 

Crop 
Damages 

Winter Storm 1/1/1999 - 1/2/1999 
NA 0 $6,000  

 $            
-    

Winter Storm 1/27/2000 - 1/29/1999 
NA 0 

 $             
-    

 $            
-    

Heavy Snow 12/13/2000 - 12/13/2000 
NA 0 

 $             
-    

 $            
-    

Extreme Cold/wind Chill 12/16/2000 - 12/17/2000 
NA 0 

 $             
-    

 $            
-    

Winter Storm 2/25/2002 - 2/26/2002 
NA 0 

 $             
-    

 $            
-    

Winter Storm 3/2/2002 - 3/2/2002 
NA 0 

 $             
-    

 $            
-    

Winter Storm 3/25/2002 - 3/26/2002 
NA 0 

 $             
-    

 $            
-    

Winter Storm 12/24/2002 - 12/24/2002 
NA 0 

 $             
-    

 $            
-    

Winter Storm 1/1/2003 - 1/2/2003 
NA 0 

 $             
-    

 $            
-    

Winter Storm 2/23/2003 - 2/24/2003 
NA 0 

 $             
-    

 $            
-    

Winter Storm 12/9/2003 - 12/10/2003 
NA 0 

 $             
-    

 $            
-    

Winter Storm 12/13/2003 - 12/13/2003 
NA 0 

 $             
-    

 $            
-    

Winter Storm 1/25/2004 - 1/25/2004 
NA 0 

 $             
-    

 $            
-    

Winter Storm 11/24/2004 - 12/24/2004 
NA 0 

 $             
-    

 $            
-    

Winter Storm 12/8/2005 - 12/8/2005 
NA 0 

 $             
-    

 $            
-    

Winter Storm 11/29/2006 - 11/30/2006 
NA 0 

 $             
-    

 $            
-    

Winter Storm 12/1/2006 - 12/1/2006 
NA 0 

 $             
-    

 $            
-    

Ice Storm 1/12/2007 - 1/12/2006 
NA 0 

 $             
-    

 $            
-    

Winter Weather 12/6/2007 - 12/6/2007 
NA 0 

 $             
-    

 $            
-    

Ice Storm 12/8/2007 - 12/12/2007 
NA 0 

 $             
-    

 $            
-    

Winter Weather 2/11/2008 - 2/11/2008 
NA 0 

 $             
-    

 $            
-    

Sleet 2/21/2008 - 2/21/2008 
NA 0 

 $             
-    

 $            
-    

Cold/wind Chill 1/1/2010 - 1/12/2010 
NA 0 

 $             
-    

 $            
-    

Winter Weather 1/6/2010 - 1/7/2010 
NA 0 

 $             
-    

 $            
-    

Heavy Snow 1/19/2011 - 1/20/2011 
NA 0 

 $             
-    

 $            
-    

Winter Storm 1/31/2011 - 1/31/2011 
NA 0 

 $             
-    

 $            
-    

Winter Storm 2/1/2011 - 2/1/2011 
NA 0 

 $             
-    

 $            
-    
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Type of Event Inclusive Dates Magnitude 
# of 

Injuries 
Property 
Damages 

Crop 
Damages 

Blizzard 2/1/2011 - 2/2/2011 
NA 0 

 $             
-    

 $            
-    

Heavy Snow 2/21/2013 - 2/21/2013 
NA 0 

 $             
-    

 $            
-    

Heavy Snow 3/24/2013 - 3/24/2013 
NA 0 

 $             
-    

 $            
-    

Winter Storm 12/21/2013 - 12/22/2013 
NA 0 

 $             
-    

 $            
-    

Winter Storm 1/5/2014 - 1/5/2014 
NA 0 

 $             
-    

 $            
-    

Cold/wind Chill 1/6/2014 - 1/7/2014 
NA 0 

 $             
-    

 $            
-    

Winter Storm 2/4/2014 - 2/5/2014 
NA 0 

 $             
-    

 $            
-    

Heavy Snow 11/15/2018 - 11/15/2018 
NA 0 

 $             
-    

 $            
-    

TOTAL 
    0 

 $       
6,000  

 $            
-    

Source: NCEI, data accessed [4/17/2019] 
 

Table 3.44. Presidential Declarations, Montgomery County Severe Winter Storms, 1999 - 
2018 

 
 

The table below lists Presidential Declared Severe Winter Storms that included the planning area.  
Note that the declaration dates will not coincide with the dates of the disasters.   

 

Declaration Date Description Declaration Type Disaster No. 

January 14, 2007 Severe Winter Storm Presidential 1676-DR 

December 27, 2007 Severe Winter Storm Presidential 1736-DR 

May 3, 2011 Severe Winter Storm Presidential 1961-DR 
 Source: FEMA Declared Disasters, April 2019 

 
 

Winter weather, in the form of ice, sleet, freezing rain, and freezing temperatures can extract a toll 

on crop production in the planning area.  The table below shows the USDA’s Risk Management 

Agency payments for insured crop losses in the planning area as a result of freezing temperatures 

and cold winter conditions for the past 20 years.  No losses due to ice, sleet, freezing rain, or snow 

were reported. 

 
Table 3.45. Crop Insurance Claims Paid in Montgomery County as a Result of Cold 

Conditions, 1999 - 2018 
 

Crop Year Crop Name Cause of Loss Insurance Paid 

1999 Wheat Cold Winter  $              448  

2000 NA NA  $                 -    

2001 Wheat Cold Winter  $           5,396  

2002 Wheat Cold Winter  $           4,442  

2003 NA NA  $                 -    

2004 Wheat Freeze  $           3,267  

2005 Corn, Wheat Freeze/Cold Winter  $              506  

2006 NA NA  $                 -    

2007 Wheat Freeze  $         57,089  



    3.90  

   

   

   

 

Crop Year Crop Name Cause of Loss Insurance Paid 

2008 NA NA  $                 -    

2009 Barley Cold Winter  $           1,691  

2010 Wheat Cold Winter  $         17,367  

2011 NA NA  $                 -    

2012 Corn Cold Winter  $           2,068  

2013 Wheat Cold Winter  $           6,744  

2014 Wheat Cold Winter/Freeze  $         25,943  

2015 Wheat Cold Winter/Freeze  $         52,483  

2016 NA NA  $                 -    

2017 NA NA  $                 -    

2018 Wheat Cold Winter  $         14,654  

TOTAL      $       192,098  
Source:  USDA Risk Management Agency, https://www.rma.usda.gov/data/cause  

Probability of Future Occurrence 

Montgomery County experienced harsh winter weather that resulted in crop losses during 13 of the 
past 20 years.  From this data, we can calculate the annual probability of winter weather crop losses 
as 65%, or an average of .65 events per year. 

Changing Future Conditions Considerations 

According to the 2018 State Plan, a shorter overall winter season and fewer days of extreme cold 
may have both positive and negative indirect impacts. Warmer winter temperatures may result in 
changing distributions of native plant and animal species and/or an increase in pests and non-native 
species. Warmer winter temperatures will result in a reduction of lake ice cover. Reduced lake ice 
cover impacts aquatic ecosystems by raising water temperatures. Water temperature is linked to 
dissolved oxygen levels and many other environmental parameters that affect fish, plant, and other 
animal populations. A lack of ice cover also leaves lakes exposed to wind and evaporation during a 
time of year when they are normally protected. As both temperature and precipitation increase 
during the winter months, freezing rain will be more likely. Additional wintertime precipitation in any 
form will contribute to saturation and increase the risk and/or severity of spring flooding. A greater 
proportion of wintertime precipitation may fall as rain rather than snow. 

Vulnerability 

Vulnerability Overview 

Heavy snow can bring a community to a standstill by inhibiting transportation (in whiteout conditions), 
weighing down utility lines, and by causing structural collapse in buildings not designed to withstand 
the weight of the snow.  Repair and snow removal costs can be significant.  Ice buildup can collapse 
utility lines and communication towers, as well as make transportation difficult and hazardous.  Ice 
can also become a problem on roadways if the air temperature is high enough that precipitation falls 
as freezing rain rather than snow. 

Buildings with overhanging tree limbs are more vulnerable to damage during winter storms when 
limbs fall.  Businesses experience loss of income as a result of closure during power outages.  In 
general heavy winter storms increase wear and tear on roadways though the cost of such damages 
is difficult to determine.  Businesses can experience loss of income as a result of closure during 
winter storms. 

Overhead power lines and infrastructure are also vulnerable to damages from winter storms.  In 
particular ice accumulation during winter storm events damage to power lines due to the ice weight 

https://www.rma.usda.gov/data/cause
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on the lines and equipment.  Damages also occur to lines and equipment from falling trees and tree 
limbs weighted down by ice.  Potential losses could include cost of repair or replacement of 
damaged facilities, and lost economic opportunities for businesses. 

Secondary effects from loss of power could include burst water pipes in homes without electricity 
during winter storms.  Public safety hazards include risk of electrocution from downed power lines. 
Specific amounts of estimated losses are not available due to the complexity and multiple 
variables associated with this hazard.  Standard values for loss of service for utilities reported in 
FEMA’s 2009 BCA Reference Guide, the economic impact as a result of loss of power is $126 per 
person per day of lost service. 
 
The method the state used to determine vulnerability to severe winter weather across Missouri was 
statistical analysis of data from several sources: National Centers for Environmental Information 
(NCEI) storm events data (1996 to December 31, 2016), HAZUS Building Exposure Value data, 
housing density data from the U.S. Census (2015 ACS), and the calculated Social Vulnerability 
Index for Missouri Counties from the Hazards and Vulnerability Research Institute in the 
Department of Geography at the University of South Carolina. 

 

From the statistical data collected, five factors were considered in determining overall vulnerability to 
severe winter weather as follows: housing density, building exposure, social vulnerability, likelihood 
of occurrence, and average annual property loss. Based on natural breaks in the statistical data, a 
rating value of 1 through 5 was assigned to each factor. These rating values correspond to the 
following descriptive terms: 

1) Low 
2) Low-medium 
3) Medium 
4) Medium-high 
5) High 

  
To determine potential financial loss estimates to severe winter weather in Missouri, the available 
historical property loss data was annualized. In the case of frequently occurring weather-related 
hazards such as   severe winter weather, annualized historical loss data is considered to be the best 
resource for determining future potential losses. As discussed above in the vulnerability overview for 
this hazard, the planning team obtained historical loss data from the NCEI Storm Event Database for 
Blizzard, Heavy Storm Ice Storm, Winter Storm and Winter Weather for the period from 1996 to 
December 2016. The 2018 State Plan gives Montgomery County an Overall Vulnerability Rating of 
“Low Medium” and estimates the annualized property loss to be $286. 
 

Table 3.46. Annualized Winter Weather Property Loss for Montgomery County 
 

Annualized 
Blizzard 

Property Loss 
($) 

Annualized 
Heavy Snow 

Property Loss 
($) 

Annualized Ice 
Storm Property 

Loss ($) 

Annualized 
Winter Storm 
Property Loss 

($) 

Annualized 
Winter Weather 
Property Loss 

($) 

Total Annualized 
Winter Weather 

Property Loss ($) 

$0  $0  $286  $0  $0  $286  

Source: 2018 Missouri State Hazard Mitigation Plan 

Potential Losses to Existing Development 

Annual crop losses due to winter weather have averaged $9,604 per year for the past 20 years 
and Missouri estimates annualized property losses due to ice to be $286.  There is no reason to 
doubt an average annual winter weather loss to Montgomery County of around $10,000. 
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Previous and Future Development 

The limited development forecast for Montgomery County will not impact future losses. 

Hazard Summary by Jurisdiction 

All areas of the planning area are at equal risk. 

Problem Statement 

Severe winter weather is a risk for Montgomery County.  However, historical trends do not indicate a 
significant risk to life or property.  Exercise of good judgement will yield the best results at the lowest 
costs. 
 

3.4.10 Tornado 
 
 

Hazard Profile 

Hazard Description 

Essentially, tornadoes are a vortex storm with two components of winds. The first is the rotational 
winds that can measure up to 500 miles per hour, and the second is an uplifting current of great 
strength. The dynamic strength of both these currents can cause vacuums that can overpressure 
structures from the inside.  

Although tornadoes have been documented in all 50 states, most of them occur in the central United 
States. The unique geography of the central United States allows for the development of 
thunderstorms that spawn tornadoes. The jet stream, which is a high-velocity stream of air, 
determines which area of the central United States will be prone to tornado development. The jet 
stream normally separates the cold air of the north from the warm air of the south. During the winter, 
the jet stream flows west to east from Texas to the Carolina coast. As the sun “moves” north, so 
does the jet stream, which at summer solstice flows from Canada across Lake Superior to Maine. 
During its move northward in the spring and its recession south during the fall, the jet stream 
crosses Missouri, causing the large thunderstorms that breed tornadoes.  

Tornadoes spawn from the largest thunderstorms. The associated cumulonimbus clouds can reach 
heights of up to 55,000 feet above ground level and are commonly formed when Gulf air is warmed 
by solar heating. The moist, warm air is overridden by the dry cool air provided by the jet stream. 
This cold air presses down on the warm air, preventing it from rising, but only temporarily. Soon, the 
warm air forces its way through the cool air and the cool air moves downward past the rising warm 
air. This air movement, along with the deflection of the earth’s surface, can cause the air masses to 
start rotating. This rotational movement around the location of the breakthrough forms a vortex, or 
funnel. If the newly created funnel stays in the sky, it is referred to as a funnel cloud. However, if it 
touches the ground, the funnel officially becomes a tornado.  

A typical tornado can be described as a funnel-shaped cloud that is “anchored” to a cloud, usually a 
cumulonimbus that is also in contact with the earth’s surface. This contact on average lasts 30 
minutes and covers an average distance of 15 miles. The width of the tornado (and its path of 
destruction) is usually about 300 yards. However, tornadoes can stay on the ground for upward of 
300 miles and can be up to a mile wide.  The National Weather Service, in reviewing tornadoes 
occurring in Missouri between 1950 and 1996, calculated the mean path length at 2.27 miles and the 
mean path area at 0.14 square mile.   
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The average forward speed of a tornado is 30 miles per hour but may vary from nearly stationary to 
70 miles per hour. The average tornado moves from southwest to northeast, but tornadoes have 
been known to move in any direction. Tornadoes are most likely to occur in the afternoon and 
evening, but have been known to occur at all hours of the day and night.   

Geographic Location 

Tornadoes can occur anywhere in the planning area. 

Strength/Magnitude/Extent 

Tornadoes are the most violent of all atmospheric storms and are capable of tremendous 
destruction.  Wind speeds can exceed 250 miles per hour and damage paths can be more than one 
mile wide and 50 miles long.  Tornadoes have been known to lift and move objects weighing more 
than 300 tons a distance of 30 feet, toss homes more than 300 feet from their foundations, and 
siphon millions of tons of water from water bodies.  Tornadoes also can generate a tremendous 
amount of flying debris or “missiles,” which often become airborne shrapnel that causes additional 
damage.  If wind speeds are high enough, missiles can be thrown at a building with enough force to 
penetrate windows, roofs, and walls.  However, the less spectacular damage is much more 
common. 

Tornado magnitude is classified according to the EF- Scale (or the Enhance Fujita Scale, based on 
the original Fujita Scale developed by Dr. Theodore Fujita, a renowned severe storm researcher).  
The EF- Scale, below, ranks tornadoes according to wind speed based on the damage caused.  This 
update to the original F Scale was implemented in the U.S. on February 1, 2007. 
 

 

Table 3.47. Enhanced F Scale for Tornado Damage 
 

FUJITA SCALE  DERIVED EF SCALE OPERATIONAL EF SCALE 

F  Fastest ¼-mile 3 Second Gust EF  3 Second Gust EF  3 Second Gust 

Number  (mph) (mph) Nu
mb
er 

 (mph) Number  (mph) 

0 40-72 45-78  0 65-85  0 65-85 

1 73-112 79-117  1 86-109  1 86-110 

2 113-157 118-161  2 110-137  2 111-135 

3 158-207 162-209  3 138-167  3 136-165 

4 208-260 210-261  4 168-199  4 166-200 

5 261-318 262-317  5 200-234  5 Over 200 

Source: The National Weather Service, www.spc.noaa.gov/faq/tornado/ef-scale.html 

The wind speeds for the EF scale and damage descriptions are based on information on the NOAA 
Storm Prediction Center as listed in the table below. The damage descriptions are summaries.  For 
the actual EF scale it is necessary to look up the damage indicator (type of structure damaged) and 
refer to the degrees of damage associated with that indicator.  Information on the Enhanced Fujita 
Scale’s damage indicators and degrees or damage is located online at www.spc.noaa.gov/efscale/ef-
scale.html. 
 

 

Table 3.48. Enhanced Fujita Scale with Potential Damage 
 

Enhanced Fujita Scale 

 

Scale 
Wind Speed 

(mph) 
Relative 

Frequency 

 

Potential Damage 

EF0 65-85 53.5% 

Light.  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). 

http://www.spc.noaa.gov/faq/tornado/ef-scale.html
http://www.spc.noaa.gov/efscale/ef-scale.html
http://www.spc.noaa.gov/efscale/ef-scale.html
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Enhanced Fujita Scale 

 

Scale 
Wind Speed 

(mph) 
Relative 

Frequency 

 

Potential Damage 

EF1 86-110 31.6% 
Moderate.  Roofs severely stripped; mobile homes overturned or 
badly damaged; loss of exterior doors; windows and other glass 
broken. 

EF2 111-135 10.7% 

Considerable.  Roofs torn off well-constructed houses; foundations 
of frame homes shifted; mobile homes complete destroyed; large 
trees snapped or uprooted; light object missiles generated; cars 
lifted off ground. 

EF3 136-165 3.4% 

Severe.  Entire stores 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.  Well-constructed houses and whole frame houses 
completely levelled; cars thrown and small missiles generated. 

EF5 >200 <0.1% 

Explosive.  Strong frame houses levelled off foundations and swept 
away; automobile-sized missiles fly through the air in excess of 300 
ft.; steel reinforced concrete structure badly damaged; high rise 
buildings have significant structural deformation; incredible 
phenomena will occur. 

Source: NOAA Storm Prediction Center, http://www.spc.noaa.gov/efscale/ef-scale.html  

 

Enhanced weather forecasting has provided the ability to predict severe weather likely to produce 
tornadoes days in advance.  Tornado watches can be delivered to those in the path of these 
storms several hours in advance.  Lead time for actual tornado warnings is about 30 minutes.  
Tornadoes have been known to change paths very rapidly, thus limiting the time in which to take 
shelter.  Tornadoes may not be visible on the ground if they occur after sundown or due to blowing 
dust or driving rain and hail. 

Previous Occurrences 

The table below shows tornadoes recorded in the NCEI database for Montgomery County since 
1993.  Combined, these tornadoes accounted for $1.25M in losses for the planning area.   Prior to 
1993, only really destructive tornadoes were recorded.    The map, also below, shows recorded 
paths for Montgomery County tornadoes from 1953 to 2017. 

There are limitations to the use of NCEI tornado data that must be noted.  For example, one 
tornado may contain multiple segments as it moves geographically.  A tornado that crosses a 
county line or state line is considered a separate segment for the purposes of reporting to the 
NCEI.  Also, a tornado that lifts off the ground for less than 5 minutes or 2.5 miles is considered 
a separate segment.  If the tornado lifts off the ground for greater than 5 minutes or 2.5 miles, it 
is considered a separate tornado.  Tornadoes reported in Storm Data and the Storm Events 
Database are in segments. 

 
 

Table 3.49. Recorded Tornadoes in Montgomery County, 1993 – 2018 
 

Date Beginning Location Ending Location 
Length 
(miles) 

Width 
(yards) 

EF 
Rating 

Death Injury 
Property 
Damage 

Crop 
Damages 

4/13/1998 W Bellflower Bellflower 0.2 50.0 EF0 0 0  $               -     $                -    

7/18/2000 2M W Bellflower 2M SW Bellflower 4.0 50.0 EF1 0 0  $       75,000   $                -    

5/27/2004 SW Jonesburg SW Jonesburg 1.0 75.0 EF0 0 0  $               -     $                -    

3/12/2006 2M NW Bluffton 2M N Bluffton 2.0 75.0 EF0 0 0  $     800,000   $                -    

3/13/2006 3M N Bellflower 6M ENE Gamma 6.5 300.0 EF2 0 0  $     200,000   $                -    

6/10/2006 2M SE New Florence 1M NNW High Hill 1.3 60.0 EF0 0 0  $               -     $                -    
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10/2/2007 3M W Buell 3M NW Buell 2.1 40.0 EF0 0 0  $       50,000   $                -    

5/10/2011 2M NW New Florence 1M NNW New Florence 7.1 100.0 EF1 0 0  $               -     $                -    

5/31/2013 2M NNE Danville 2M SSW Montgomery City 0.5 30.0 EF0 0 0  $               -     $                -    

5/31/2013 2M S Montgomery City 2M S Montgomery City 0.2 30.0 EF0 0 0  $               -     $                -    

5/31/2013 1M NNW New Florence 1M NNE New Florence 1.1 40.0 EF0 0 0  $               -     $                -    

3/6/2017 0M SE Rhineland 2M ENE McKittrick 5.4 150.0 EF1 0 0  $               -     $                -    

5/19/2017 2S New Florence 3ENE New Florence 4.0 75.0 EF0 0 0  $               -     $                -    

TOTAL           0 0  $  1,125,000   $                -    

 Source: National Centers for Environmental Information, http://www.NCEI.noaa.gov/stormevents/  
 

The map below shows tornado paths since 1953.  

http://www.ncdc.noaa.gov/stormevents/
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Figure 3.40. Montgomery County Map of Historic Tornado Events 

 

 
 
Source:  Missouri Tornado History Project, http://www.tornadohistoryproject.com/tornado/Missouri 
 

The NCEI data above lists no crop damages associated with the recorded tornadoes since 1993.  
Not surprisingly, the USDA Risk Management Agency crop insurance payments in the County as a 
result of tornadoes within a specified period of years also shows no claims since 1993.   

Probability of Future Occurrence 

There were 13 tornado events during the past 20 years.  Three of these events were segments of the 
same tornado.  Therefore, there were 11 tornadoes during the 20-year period.  That makes the 
probability for a tornado in any one year 55%.   

Changing Future Conditions Considerations 

Scientists do not know how the frequency and severity of tornadoes will change. Research published 
in 2015 suggests that changes in heat and moisture content in the atmosphere, brought on by a 
warming world, could be playing a role in making tornado outbreaks more common and severe in the 
U.S. The research concluded that the number of days with large outbreaks have been increasing 
since the 1950s and that densely concentrated tornado outbreaks are on the rise. It is notable that 
the research shows that the area of tornado activity is not expanding, but rather the areas already 
subject to tornado activity are seeing the more densely packed tornadoes. Because Missouri 
experiences on average around 39.6 tornadoes a year, such research is closely followed by 
meteorologists in the state. 

 

 

http://www.tornadohistoryproject.com/tornado/Missouri
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Vulnerability 

Vulnerability Overview 

Missouri’s location in the central U.S. puts it squarely in the center of “Tornado Alley”, an area of the 
county with high frequency of dangerous and destructive tornadoes.   

Figure 3.41. Tornado Alley in the U.S. 

 
Source:    http://www.tornadochaser.net/tornalley.html 

 
The method used to determine vulnerability to tornadoes across Missouri was statistical analysis of 
data from several sources:  HAZUS building exposure value data, population density and mobile 
home data from the U.S. Census (2015 ACS), the calculated Social Vulnerability Index for Missouri 
Counties from the Hazards and Vulnerability Research Institute in the Department of Geography at 
the University of South Carolina, and storm events data (1950 to December 31, 2016) from the 
National Centers for Environmental Information (NCEI). It is important to realize that one limitation to 
the NCEI data is that many tornadoes that might have occurred in uninhabited areas, as well as 
some in inhabited areas, may not have been reported. The incompleteness of the data suggests that 
it is not appropriate for use in parametric modeling. In addition, NOAA data cannot show a realistic 
frequency distribution of different Fujita scale tornado events, except for recent years. Thus a 
parametric model based on a combination of many physical aspects of the tornado to predict future 
expected losses was not used. The statistical model used for this analysis was probabilistic based 
purely on tornado frequency and historic losses. It is based on past experience and forecasts the 
expected results for the immediate or extended future. 
From the statistical data collected, six factors were considered in determining overall vulnerability to 
tornadoes as follows: building exposure, population density, social vulnerability, percentage of 
mobile homes, likelihood of occurrence, and annual property loss. Based on natural breaks in the 
statistical data, a rating value of 1 through 5 was assigned to each factor. These rating values 
correspond to the following descriptive terms: 
Low 
Low-medium 
Medium 
Medium-high 
High  

http://www.tornadochaser.net/tornalley.html
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Table 3.50. Annualized Vulnerability for Tornadoes in Montgomery County 
 

No. 
Tornadoes 

Likelihood 
of 

Occurrence 

Likelihood 
of 

Occurrence 
Rating 

Total 
Annualized 

Property 
Loss 

Total 
Annualized 

Property Loss 
Rating 

Overall 
Vulnerability 

Rating 

Overall 
Vulnerability 

Rating 
Description 

Montgomery 24 0.358 3 $66,791 1 Medium 

Source: 2018 Missouri State Hazard Mitigation Plan 

Previous and Future Development 

No significant increase in risk to the county from tornadoes is anticipated for Montgomery County 
due to its limited development opportunities.  

Hazard Summary by Jurisdiction 

Tornado events are likely to occur countywide; although statistics show that Bellflower, Jonesburg, 
and New Florence have been most affected by tornadoes in the past. No parts of the county are 
exempt from this hazard.  

Problem Statement 

All areas of Montgomery County will continue to be at risk for tornadoes.  Many residences within the 
county are without basements or safe rooms and few community safe rooms are available.  
Residents of the county could mitigate risk from tornadoes by installing sirens or other means of 
advanced warning and by providing personal and community safe rooms.   
 

3.4.11 Wildfire 
 

 

Hazard Profile 

Hazard Description 

The fire incident types for wildfires include: 1) natural vegetation fire, 2) outside rubbish fire, 3) 
special outside fire, and 4) cultivated vegetation, crop fire.   

The Forestry Division of the Missouri Department of Conservation (MDC) is responsible for 
protecting privately owned and state-owned forests and grasslands from wildfires.  To accomplish 
this task, eight forestry regions have been established in Missouri for fire suppression.  The Forestry 
Division works closely with volunteer fire departments and federal partners to assist with fire 
suppression activities.  Currently, more than 900 rural fire departments in Missouri have mutual aid 
agreements with the Forestry Division to obtain assistance in wildfire protection if needed. 

Most of Missouri fires occur during the spring season between February and May.  The length and 
severity of wildland fires depend largely on weather conditions.  Spring in Missouri is usually 
characterized by low humidity and high winds.  These conditions result in higher fire danger.  In 
addition, due to the recent lack of moisture throughout many areas of the state, conditions are likely 
to increase the risk of wildfires.  Drought conditions can also hamper firefighting efforts, as 
decreasing water supplies may not prove adequate for firefighting.  It is common for rural residents 
burn their garden spots, brush piles, and other areas in the spring.  Some landowners also believe it 
is necessary to burn their forests in the spring to promote grass growth, kill ticks, and reduce brush.  
Therefore, spring months are the most dangerous for wildfires.  The second most critical period of 
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the year is fall.  Depending on the weather conditions, a sizeable number of fires may occur between 
mid-October and late November. 

Geographic Location 

Damages due to wildfires would be higher in communities with more wildland–urban interface 
(WUI) areas.  The term refers to the zone of transition between unoccupied land and human 
development and needs to be defined in the plan.  Within the WUI, there are two specific areas 
identified: 1) Interface and 2) Intermix.  The interface areas are those areas that abut wildland 
vegetation and the Intermix areas are those areas that intermingle with wildland areas.  No 
community is more at risk than another.   
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Figure 3.42. Montgomery County Wildland / Urban Interface  

 

Strength/Magnitude/Extent 

Wildfires damage the environment, killing some plants and occasionally animals.  Firefighters have 
been injured or killed, and structures can be damaged or destroyed.  The loss of plants can heighten 
the risk of soil erosion and landslides.  Although Missouri wildfires are not the size and intensity of 
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those in the Western United States, they could impact recreation and tourism in and near the fires.  

Wildland fires in Missouri have been mostly a result of human activity rather than lightning or some 
other natural event.  Wildfires in Missouri are usually surface fires, burning the dead leaves on the 
ground or dried grasses.  They do sometimes “torch” or “crown” out in certain dense evergreen 
stands like eastern red cedar and shortleaf pine.  However, Missouri does not have the extensive 
stands of evergreens found in the western US that fuel the large fire storms seen on television news 
stories.   

While very unusual, crown fires can and do occur in Missouri native hardwood forests during 
prolonged periods of drought combined with extreme heat, low relative humidity, and high wind.  
Tornadoes, high winds, wet snow and ice storms in recent years have placed a large amount of 
woody material on the forest floor that causes wildfires to burn hotter and longer.  These conditions 
also make it more difficult for fire fighters suppress fires safely.   

Often wildfires in Missouri go unnoticed by the general public because the sensational fire behavior 
that captures the attention of television viewers is rare in the state.  Yet, from the standpoint of 
destroying homes and other property, Missouri wildfires can be quite destructive.  

No information is available for the planning area that connects damages from wildfires to associated 
structural fires.   

Previous Occurrences 

The following table captures wildfires reported to the Missouri Department of Natural Resources for 
Montgomery County inclusive of January 2002 through December 2018.  Data was not available 
prior to 2002.   

Figure 3.43. Montgomery County Wildfires, 2002 - 2018 

Cause Number of Incidents 
Acres 
Burned 

Arson 3 7 

Campfire 3 10 

Children 0 0 

Debris 107 760.6 

Equipment 10 29.25 

Fireworks 0 0 

Lightning 2 2 

Miscellaneous 67 410 

Not Reported 3 9 

Railroad 1 6 

Powerline 1 10.29 

Smoking 17 52.25 

Unknown 60 589.6 

TOTAL 274 
          
1,885.99  

Source: Missouri Department of Natural Resources, Fire Reporting, 2019 

No wildfire events were reported by school districts.  



    3.102  

   

   

   

 

Probability of Future Occurrence 

There were 274 wildfire events reported over a 16-year period for an average of 17 fires per year.  
However, during the same reporting period, no damage to structures occurred, leading us to 
conclude that damage to structures from wildfires, while possible, is unlikely. 

Changing Future Conditions Considerations 

Higher temperatures and changes in rainfall are unlikely to substantially reduce forest cover in 
Missouri, although the composition of trees in the forests may change. More droughts would reduce 
forest productivity, and changing future conditions are also likely to increase the damage from 
insects and diseases. But longer growing seasons and increased carbon dioxide concentrations 
could more than offset the losses from those factors. Forests cover about one-third of the state, 
dominated by oak and hickory trees. As the climate changes, the abundance of pines in Missouri’s 
forests is likely to increase, while the population of hickory trees is likely to decrease 0. 
Higher temperatures will also reduce the number of days prescribed burning can be performed. 
Reduction of prescribed burning will allow for growth of understory vegetation – providing fuel for 
destructive wildfires.  Drought is also anticipated to increase in frequency and intensity during 
summer months under projected future scenarios. Drought can lead to dead or dying vegetation and 
landscaping material close to structures which creates fodder for wildfires within both the urban and 
rural settings. 

Vulnerability 

Vulnerability Overview 

With over 14 million acres, Missouri ranks seventh in the northeast region of the U.S. in forest land 
area. Although the National Fire Incident Reporting System does capture data on wildfires, it was 
determined that the Department of Conservation historical wildfire data was the best resource. The 
Department of Conservation data has more individual events recorded per county. Therefore, this 
data appeared to be more comprehensive. Some fire departments report to both data sets. So, 
adding the two sets of data together would have double-counted fires. From the Department of 
Conservation wildfire data from 1993 to 2016, it was determined that the average annual number of 
wildfires in Missouri was 3,209 burning an average annual 52,099 acres. 
 
The table below was taken from the 2018 State Plan.  The method used to determine vulnerability to 
wildfires fires across Missouri was a GIS comparative analysis of wildland urban interface and 
intermix (WUI) areas against building exposure data to determine the types, numbers, and estimated 
values of buildings at risk to wildfire. This GIS-based analysis utilized data from several sources: the 
Missouri Spatial Data Inventory Service (MSDIS), HAZUS building exposure value data, and 
wildland urban interface and intermix area data from the University of Wisconsin-Madison SILVIS 
Lab. 
 
To calculate estimated values of buildings at risk, buildings values available in the HAZUS census 
block data were used to determine an average value for each property type. This average value per 
property type was then applied to the number of structures in the WUI areas, by type, to calculate an 
overall estimated value of buildings at risk by type.  In addition to counts and values of structures at 
risk, an estimated population impacted for each county was calculated based on the number of 
residential properties in the WUI areas multiplied by the average household size. 
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Table 3.51. Wildfire Vulnerability of Montgomery County, 2018 State Plan 
 

County Number of Structures Value of Structures Population 

Montgomery 1,679 $353,947,876 2,287 

Agriculture 625 $141,069,915  

Commercial 36 $19,061,209  

Government 1 $576,923  

Industrial 27 $20,909,200  

Residential 990 $172,330,629  

Source: 2018 Missouri State Plan 

Impact of Previous and Future Development 

Development has not impacted the risk of wildfires in the planning area.   

Hazard Summary by Jurisdiction 

The planning area is largely rural.  No jurisdiction was found to be more vulnerable to wildfires than 
others. 

Problem Statement 

Wildfires in Montgomery County are frequent and numerous; however, damage is slight and limited 
to crop land and pastures.  Jurisdictions concerned about wildfires spreading into their built 
environment should review their land use code and/or local ordinances to address density and 
quantity of development within the WUI area, as well as, emergency access, landscaping and water 
supply. 
 
 

3.4.12 Hazardous Materials Release (Fixed Facility and Transportation 
Accidents) 

Hazard Profile 

Hazard Description 

A hazardous material is any substance or material in a quantity or form that may pose a reasonable 
risk to health, the environment, or property. The category of hazardous materials release includes 
incidents involving substances such as toxic chemicals, fuels, nuclear wastes and/or products, and 
other radiological and biological or chemical agents. For the purposes of this analysis, only 
accidental or incidental releases of hazardous materials from two different kinds of incidents are 
addressed: fixed facility and transportation- related accidents. In consideration of recent worldwide 
and national events, incidents involving terrorism or national attacks, which involve hazardous 
materials of any type, are addressed in Section 2.1 CBRNE Attack, Section 3.5.2 Terrorism, and 
Section 2.8 Special Events. 
 
Hazardous Materials Fixed-Facility Accident 
Generally, with a fixed facility, the hazards are pre-identified. The Emergency Planning and 
Community Right-to-Know Act (EPCRA) of 1986 requires industries to report on the storage, use 
and releases of hazardous substances to federal, state, and local governments. Facilities in Missouri 

https://www.epa.gov/epcra/what-epcra
https://www.epa.gov/epcra/what-epcra
https://www.epa.gov/epcra/what-epcra
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must submit an emergency and hazardous chemical inventory form to the Missouri Emergency 
Response Commission, their Local Emergency Planning Committee (LEPC), and local fire 
departments annually. The inventory forms require basic facility identification information, employee 
contact information for both emergencies and non- emergencies, and information about chemicals 
stored or used at the facility. 
 
Montgomery County houses 48 Tier II facilities including 18 Tier II facilities with extremely hazardous 
substances (EHS). 
 
Hazardous Materials Transportation Accidents 
Transportation accidents address the transport of hazardous materials by rail, road, water, pipeline, 
and air. In these events, the exact location of a hazardous materials accident is not possible to 
predict. The close proximity of railroads, highways, waterways, pipelines, airports, and industrial 
facilities to populated areas, schools, and businesses could put a large number of individuals in 
danger at any time. In addition, essential service facilities, such as police and fire stations, hospitals, 
nursing homes, and schools near major transportation routes in the State are also at risk from 
potential hazardous materials transportation incidents.  The Montgomery County Emergency 
Management Agency has scheduled an I-70 commodity study for summer 2019 in order to obtain a 
record of hazardous materials passing through. 
 
Pipelines 
Pipelines in Missouri include both large-diameter lines carrying energy products to population 
centers, as well as small-diameter lines delivering natural gas to local businesses and residences. 
For the purposes of hazardous materials incidents, pipeline transport focuses on hazardous liquids, 
including crude oil, petroleum products, anhydrous ammonia and carbon dioxide. Within Missouri, 
there are approximately 1,847 miles of pipeline carrying crude oil, 1,372 miles of pipeline carrying 
highly volatile liquids, flammables, and toxic liquids; and 1,913 miles of pipeline carrying refined 
petroleum products. 

Geographic Location 

Hazardous materials releases can occur anywhere in Montgomery County.  However, the highest 
probability will be near major highways, railroads, pipelines, and fixed Tier II facilities.  The first 
map below identifies the major transportation routes in the planning area, the second map shows 
major pipelines, and the following table identities Tier II facilities. 
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Figure 3.44. Major Transportation Routes in Montgomery County 
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Figure 3.45. Major Pipelines in Montgomery County 

Table 3.52. Montgomery County Tier II Facilities 
 

Abel's Quik Stop #17, 431 Booneslick Road, New Florence, MO 

AT&T - MOA231, 436 Highway N, Mineola, MO  63361 

BMC Stone - High Hill, 1164 Tree Farm Road, High Hill, MO  63350 

Brad's Kwik Store, 603 North Sturgeon, Montgomery City, MO  63361 

Buckley Powder (Herman Site), 103 Loutre Bend Road, Hermann, MO  65041 

Capital Quarries Co. (Danville Quarry), #12 Tree Farm Road, Montgomery City, MO  63361 

Casey's General Store #1035, 222 West Hudson, Wellsville, MO  63384 

Casey's General Store #1267, 600 South Sturgeon, Montgomery City, MO  63361 

CertainTeed Corporation, 100 Certain Drive, Jonesburg, MO  63351 

Christy Minerals Company, 833 Booneslick Road, High Hill, MO  63350 

Crossroads General Store #5, 707 South Sturgeon, Montgomery City, MO  63361 

Crossroads General Store LLC, 110 Johnson Street - Highway 61, Middletown, MO  63359 

Danville ID 36753, 105 Powell Road, State Road 161, Montgomery City, MO  63361 
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Fastlane #31, 512 First Street, Jonesburg, MO  63351 

Ferrell Gas, 1155 Lewis Street, Montgomery City, MO  63361 

GFG Wellsville NH3 Bulk Plant, Highway AA, Wellsville, MO  63348 

GFG Wellsville Nurse Tanks, No. 4 Highway AA, Wellsville, MO  63348 

G.C. Dunn and Sons, Inc., 302 Main Street, Middletown, MO  63359 

Hermann Amoco #125, 500 Market Street, Hermann, MO  65041 

Jonesburg N1 - CF5169, Highway 70, Jonesburg, MO  63351 

Junction Fuel And Grocery, 447 Booneslick Road, New Florence, MO  63363 

Level 3 Communications - Buell MGTPMOAA, 1049 Highway 161, Buell, MO 

Magellan Pipeline Company, Montgomery County, MO 

McKittrick Amoco #170, 1385 Highway 19, McKittrick, MO  65041 

MFA Agri Service Bulk Plant, 335 Short Street, Montgomery City, MO  63361 

Mid-Missouri Limestone, Inc., 104 Big Spring Quarry Road, New Florence, MO  63363 

Missouri Service, Inc., 310 West Hudson, Wellsville, MO  63384 

MoDOT - New Florence, 540 Tree Farm Road, New Florence, MO  63363 

Montgomery City CO - CF4566, 228 East Third Street, Montgomery City, MO  63361 

Montgomery City LP (10064), 508 North Highway 19, Montgomery City, MO  63361 

Montgomery County Concrete, 331 Booneslick Road, New Florence, MO  63363 

NuStar Pipeline Company J-1 Pump Station, 87 Highway Y, New Florence, MO  63363-3501 

NuStar Pipeline Company (MO), Montgomery County, MO 

Panhandle Eastern Pipe Line Co., LP, Montgomery County, MO 

Platte Pipeline, Montgomery County, MO 

R&G Fuels, 2249 Highway 61, Danville, MO  63361 

Ruan Transport Corp. SPS, 405 South Smith Road, Jonesburg, MO  63351 

Service and Supply Coop, LP Storage Plant, 320 Short Street, Montgomery City, MO  63361 

Service and Supply Coop, Bellflower Facility, 1196 Highway E, Bellflower, MO  63333 

Service and Supply Coop, New Florence Facility, 22 Coop Avenue, New Florence, MO  63363 

Service and Supply Coop, Rhineland Facility, 115 Bluff Street, Rhineland, MO  65069 

Southern Star Central Pipeline - Montgomery County, P.O. Box 20010, Owensboro, KY  43204 

TransCanada Middletown Pump Station, 153 May Apple Road, Middletown, MO  63359 

Wellsville CO - CF4638, 108 West Bates Street, Wellsville, MO  63384 

Woodriver Pipeline - Montgomery County, MO   
Source: State of Missouri On-Line Federal E.P.A Tier II Reporting, May 2019 

Extent 

The entire State of Missouri is susceptible to this type of hazard. However, the magnitude of a 
hazardous materials release incident will vary in every case depending on the amount spilled or 
released, type of chemical, method of release, location of release, time of day, and weather 
conditions. Close coordination between the Missouri Department of Natural Resources, the U.S. 
Environmental Protection Agency (EPA), the local jurisdiction, and the spiller (responsible party) will 
be required to minimize the potential impacts to public health and the environment. 
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Hazardous Materials Fixed-Facility Accident 
The severity of consequences is rated as moderate but may be either low or high depending on the 
type and amount of chemical released. This means the chemical is expected to move into the 
surrounding environment at a concentration sufficient to cause serious injuries and/or death, unless 
prompt and effective corrective actions are taken. Injuries and/or death would be expected only for 
personnel exposed over an extended period or when individual personal health conditions create 
complications. 
 
Hazardous Materials Transportation Accident 
The severity of the consequences is rated as moderate, but may be either low or high depending on 
the location of the accident and the time of day. This rating means injuries and/or death are 
expected only for exposed personnel over extended periods of time or when individual personal 
health conditions create complications. 

Previous Occurrences 

There was a major pipeline spillover on September 6, 2007 that resulted in the release of 
approximately 3,843 barrels of crude oil near the city of Bellflower.  The crude oil shot high into the 
air as it leaked from the pipeline.  Three homes within one-half mile of the site were evacuated as a 
security precaution.  The release occurred on one of five segments of the Platte Pipeline consisting 
of Kaiser SSAW pipe manufactured in 1952.  The property damage was $2,829,625 (PHMSA 
Pipeline Safety Program). 

The EER Section provides a weekly report via email that summarizes the reported incidents for a 
given week. The EER section also provides the MEERTS database to the public. The MEERTS 
database provides specific details on all reported releases of hazardous substances such as date, 
county, material released, property  use, incident cause, clean-up method and more.  Specific 
information from this database was used to   prepare Table 3.136 comparing fixed facility (bulk 
chemical plant, bulk petroleum plant, and manufacturing facilities); aircraft/airport; pipeline/pump 
station; railroad/railyard; road/highway/right-of-way; and water/waterway/marina incidents reported 
between 1/1/2007 and 12/31/2011 and those incidents reported between 1/1/2012 and 12/31/2016. 
The decrease in reported incidents is noted as red text. Please check the website at 
http://dnr.mo.gov/env/esp/meerts.htm for further information. 
 

Table 3.53. Montgomery County Fixed Facility / Transportation Hazmat Releases, 2007 - 
2016 

 

Fixed Facility Railroad/Railyard 
Road/Highway/ 

ROW 
Water/Waterway/ 

Marina 
Pipeline/ Pump 

Station 
Total Incidents 

2007-
2011 

2012-
2016 

∆ 
2007
-
2011 

2012-
2016 

∆ 
2007-
2011 

2012-
2016 

∆ 
2007-
2011 

2012-
2016 

∆ 
2007-
2011 

2012-
2016 

∆ 
2007-
2011 

2012-
2016 

∆ 

1 1 0 1 1 0 50 35 -15 3 0 -3 6 0 -6 61 37 -24 

Source: 2018 Missouri Hazard Mitigation Plan 

Probability of Future Occurrence 

According to the 2018 State Plan, as shown in the table above, Montgomery County experienced a 
total of 98 fixed facility and transportation-related hazardous materials releases within a nine-year 
period between 2007 and 2016.   That’s over 10 events per year for a probability of over 1,000%.   
Hence, there is no doubt that Montgomery County will continue to be at risk for hazardous materials 

http://dnr.mo.gov/env/esp/meerts.htm
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release.   

Changing Future Conditions Considerations 

Accidental or incidental releases of hazardous materials are non-natural incidents and therefore, 
there are no implications for impacts from climate change. 

Vulnerability 

Vulnerability Overview 

The entire state of Missouri is susceptible to this type of hazard, depending on a number of 
factors such as the type of chemical, amount released or spilled, the method of release, location 
of release, time of day, and weather conditions.  
 
The impact of this type of disaster will likely be localized to the immediate area surrounding the 
incident. The initial concern will be for people, then the environment. If contamination occurs, the 
spiller is responsible for the cleanup actions and will work closely with the Missouri Department of 
Natural Resources, EPA, and the local jurisdiction to ensure that cleanup is done safely and in 
accordance with federal and state laws. 
 
As mentioned, it is difficult to determine the potential losses to existing development because 
of the variable nature of a hazardous materials spill. For example, a spill of a toxic airborne 
chemical in a populated area could have great potential for loss of life and by contrast, the 
spill of a very small amount of a chemical in a remote agricultural area where remediation of 
soil would be easier could be less costly.  For example, the materials needed for a very small 
spill of a less hazardous chemical in an easily remediated area are listed below. The cost for 
the essential personnel and equipment are taken from the current State of Missouri contract 
for Hazardous Substance Cleanup and Disposal Services (C313018001-C313018003). 

 

Table 3.54. Potential Cost Estimate for HAZ-MAT Spill Remediation 
 

Associated Costs 
Cost per hour / 
unit 

Number of 
Hours / Units 

Total Cost 

Project Manager $92.65  8 $741.20  

Equipment Operator $95.76  8 $766.08  

Response Vehicle $30.66  8 $245.28  

Track Hoe $81.75  8 $654.00  

Environmental Tech $76.95  8 $615.60  

Duct tape $7.63  6 $45.78  

Sampling Containers $13.08  20 $261.60  

PPE - Level B Protection $267.05  
3 staff @ 1 
day 

$801.15 

Vermiculite (19 lb. bag) $32.70  4 $130.80  

55 Gallon Drum $87.20  20 $1,744.00  

85 Gallon Over-pack 
Drum 

$272.50  20 $5,450.00  

Total     $11,455.49  

Source:  The maximum cost for the essential personnel and equipment are taken from the 

current State of Missouri contracts for Hazardous Substance Cleanup and Disposal Services 

(C313018001-C313018003). 
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To estimate a potential cost, the estimated $11,456 cost per incident was then applied to the 
average annual number of reported incidents of 900 to calculate an average annual minimal cost. 
The annual cost of remediation of spills is calculated as follows; 900 average annual incidents X 
$11,456 per incident = $10,309,941. The majority of the cost of chemical clean-ups is borne by the 
party responsible for the spill, in some instances private, for-profit companies.  Because the nature 
of this hazard is so variable, it is difficult to create a potential dollar loss estimate for each county or 
for any geographic region. The damage that would be expected would be based on the type of 
chemical released, weather conditions, location of the spill, size of the spill, etc. 

Impact of Previous and Future Development 

No significant growth is anticipated in much of the planning area and no increase in fixed facilities or 
transportation is planned.  There are two commercial facilities possibly planned for the intersection of 
I70 and MO19 each of which is likely to generate additional traffic volume and add to the potential for 
hazardous materials release.  However, deteriorating infrastructure across the region will likely 
contribute to an increase in incidents.   

Hazard Summary by Jurisdiction 

Communities located near transportation routes and fixed facilities will be at risk, although, the risk is 
present throughout the planning area. 

Problem Statement 

Hazardous materials releases in Montgomery County will remain a risk and the deterioration of the 
region’s infrastructure will likely contribute to additional incidents.  Planners should consider ways to 
minimize risk by investing in updated transportation systems. 

 
3.4.13 Nuclear Power Plant 

Hazard Profile 

Hazard Description 

There are presently four fixed nuclear facilities or reactors that, under extreme circumstances and 
conditions, could pose a threat to citizens of Missouri. These four reactors fall into two categories: 
research reactors and commercial nuclear power reactors. The first category, research reactors, 
represents a hazard only to personnel or others on-site at the facility. Therefore, these reactors are 
not included in state radiological plans involving off-site emergency preparedness. For the second 
category, commercial nuclear power reactors, a worst-case scenario involving a significant release 
of radioactive material could force the evacuation of the general population within a 10-mile radius of 
the facility. A release of this magnitude could also contaminate food and water sources within a 50-
mile radius. 
 
The magnitude of releases from nuclear plant sites varies depending on the nature of the accident 
type, reactor design, and meteorological conditions during the release. The Nuclear Regulatory 
Commission and FEMA have developed regulatory guidance that both the State and utility must 
meet to protect the health and safety of the general population within the 10-mile emergency 
planning zone (EPZ). Four classes of emergency action levels are used for early notification of 
incidents, with clear instructions for emergency organizations within the EPZ. The four emergency 
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classifications listed in progression of severity are notification of unusual event, alert, site area 
emergency, and general emergency. These levels are discussed below. 

 Notification of Unusual Event—This classification describes unusual events that 

are in process or have occurred and indicates a potential degradation of the 

safety level of the plant. No releases of radioactive material requiring off-site 

response or monitoring are expected unless safety systems are further 

degraded. 

 Alert—This classification describes unusual events that are in process or have 

occurred and indicate a potential degradation of the level of plant safety. Any 

releases are expected to be limited to small fractions of the U.S. 

Environmental Protection Agency (EPA) Protective Action Guideline (PAG) 

exposure levels. 

 Site Area Emergency—This classification level describes events in process or 

having occurred that involve actual or likely major failures of the plant functions 

needed to protect the public. No releases are expected to exceed EPA PAG 

exposure levels except near the site boundary. 

 General Emergency—This classification describes an event in process or 

having occurred that involves actual or imminent substantial core degradation 

or melting, with the potential for loss of containment integrity. Releases can 

reasonably be expected to exceed the EPA PAG exposure levels off-site for 

more than the immediate site area. 

 

Geographic Location 

Two commercial nuclear power reactors could have an impact on the health and safety of Missouri 
citizens. These reactors are the Callaway Energy Center and the Cooper Nuclear Station, both of 
which are used for electrical power generation. Both utilities have emergency plans that conform to 
NUREG-0654, FEMA-REP-1 Rev.1, Criteria for Preparation and Evaluation of Radiological 
Emergency Response Plans and Preparedness in Support of Nuclear Power Plants. The utilities and 
the State are required to demonstrate annually various elements of preparedness through 
radiological emergency drills evaluated by inspectors representing FEMA and the NRC. 
 
The Callaway Energy Center (CEC) consists of one unit with a pressurized water reactor capable 
of providing 1360 megawatts of electricity. The physical plant is located in Callaway County, 
Missouri, and is owned and operated by Ameren Missouri. The 525-acre site is located 10 miles 
southeast of Fulton, 25 miles northeast of Jefferson City, 5 miles north of the Missouri River, and 80 
miles west of St. Louis. The area within a ten mile radius of the CEC site lies within four counties; 
approximately 60% lies in Callaway County, 20% in Montgomery County, 20% in Osage County, 
and approximately 1% in Gasconade County. 
 
The population within the 2.5 mile radius of the plant is approximately 90 residents. Approximately 
8,000 people reside within a 10-mile radius of the plant, according to the 2010 census. The plume 
exposure pathway has been expanded beyond the 10-mile radius to include the City of Fulton 
(population 12,112). Thus, the population within the plume exposure pathway is approximately 
20,000. Any noticeable fluctuations in the region would be of very short duration and can primarily 
be attributed to lodging facilities and recreational areas. Land within a five-mile radius of the plant 
site is mostly rural/undeveloped. The figure below illustrates the emergency planning zone for the 
Callaway Nuclear Power Plant. Sectors C, D, E, and F expand into Montgomery County.  The plant 
began operating in December 1984. The plant’s operating license was renewed by the Nuclear 
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Regulatory Commission in 2015, extending its life to the year 2044. 
 

Figure 3.46. Callaway Nuclear Plant Emergency Planning Zones 

 

Strength/Magnitude/Extent 

The consequences of a radiological incident originating from one of the commercial nuclear power 
plants affecting the State can range in severity from a relatively small, insignificant incident, to a high 
degree of radioactive contamination within the two to 10-mile radius surrounding the facility. The 
most crucial concerns during a severe incident are safe evacuation and controlled access to the 
areas affected by a release of radioactive materials. In the aftermath, the main concerns are as 
follows: the extent of property needing to be decontaminated, contaminated food sources, and the 
time required to reach acceptable exposure rates and to allow the safe reentry of the public. 

Previous Occurrences 

There have been no incidents reported during the operational life of the Callaway plant which began 
in 1984. 

Probability of Future Occurrence 

Historically, due to their safe operation records, fixed nuclear facilities have not represented a high 
risk to the State. The Reactor Safety Study conducted by the NRC rated the chances of a major 
nuclear disaster as very low (a probability of one in one million per plant operating year). The report 
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concluded that the worst accident type that could affect a nuclear power plant would be one resulting 
in a meltdown, which could be expected to occur once in 20,000 years of reactor operation. The 
report also stated that a meltdown would likely cause less than one fatality or injury. This low hazard 
rating is due to diverse and redundant barriers and numerous safety systems in the plant, the 
training and skills of the reactor operators, testing and maintenance activities, all the added safety 
engineered instrumentation used to monitor and shut down nuclear plant systems before any severe 
damage occurs, and the regulatory requirements and oversight of the U.S. Nuclear Regulatory 
Commission. The probability is thus noted as <1-percent. 

Changing Future Conditions Considerations 

Generally, an incident involving a nuclear reactor would not have an impact on climate change, nor 
would climate change have a measurable effect on the impacts of a nuclear power plant incident. An 
influx of population or development in the areas around the plants would create added risk. 
The production of nuclear power requires access to large volumes of water to cool the reactor and a 
supply of energy to move the water. For this reason, nuclear power plants are typically sited near 
large bodies of water, often seas or estuaries. It is this attachment to water that makes nuclear 
power vulnerable to changing future conditions. 
 
One cause for concern is floods. All nuclear power plants are designed to withstand a certain level of 
flooding based on historical data, but these figures do not take changing climate conditions into 
account. Floods due to heavy rain are likely to increase in frequency. Loss of power, loss of 
communications, blockage of evacuation routes and equipment malfunction are all safety issues 
associated with flooding and nuclear power plants. 
 
Heat waves are another serious concern, for two reasons. One, the colder the cooling water entering 
a reactor, the more efficient the production of electricity. And two, once the cooling water has passed 
through the system it is often discharged back where it came from in a much warmer state. Heat 
waves may to lead to a shut down or reduction in power production due to regulations governing 
receiving water temperatures and the protection of aquatic ecosystems. 

The final concern is drought. Climate models predict droughts will become longer and larger in the 
future. Prolonged drought could impact water levels causing issues for water intake pipes that are 
necessary for reactor cooling systems.  Furthermore, legal battles may also ensue over scarce water 
resources. 

Vulnerability 

Vulnerability Overview 

An accident involving radioactive materials could occur in Missouri from a variety of sources: nuclear 
reactors, transportation accidents, industrial and medical uses, and lost or stolen sources where the 
public could be exposed, or contaminated, with a high level of radiation. 
 
Although the chance of a nuclear power plant release is unlikely, radiological accidents have the 
potential to cause injury or death, contaminate property and valuable environmental resources, as 
well as disrupt the functioning of communities and their economies.  Local and state governments, 
federal agencies, and the electric utilities have emergency response plans in place in the event of a 
nuclear power plant incident. The plans define two “emergency planning zones.” One zone covers 
an area within a 10-mile radius of the plant, where it is possible that people could be harmed by 
direct radiation exposure. The second zone covers a broader area, usually up to a 50-mile radius 
from the plant, where radioactive materials could contaminate water supplies, food crops, and 
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livestock. 
 
The potential danger from an accident at a nuclear power plant is exposure to radiation. This 
exposure could come from the release of radioactive material from the plant into the environment, 
usually characterized by a plume (cloud-like formation) of radioactive gases and particles. The major 
hazards to people in the vicinity of the plume are radiation exposure to the body from the cloud and 
particles deposited on the ground, inhalation of radioactive materials, and ingestion of radioactive 
materials. 
 
There are several Missouri counties included in 10-mile and 50-mile emergency planning zones 
(EPZ) for nuclear power plants. Counties within the 10-mile EPZ for the Callaway nuclear power 
plant have a relatively higher radiological risk than other counties, but the potential for an incident is 
extremely low. These counties include portions of Callaway, Osage, and Montgomery for the 
Callaway plant, and Atchison and Holt for the Cooper plant.   
 
Counties within the 50 mile ingestion pathway are at lower risk. For the Callaway plant, counties 
within the 50 mile ingestion pathway include Audrain County, Boone County, Crawford County, Cole 
County, Cooper County, Franklin County, Gasconade County, Howard County, Lincoln County, 
Maries County, Miller County, Monroe County, Moniteau County, Pike County, Randolph County, 
Ralls County, St. Charles County, and Warren County. 
 
The area of Montgomery County within the 10-mile radius of the Callaway nuclear power plant could 
impact Missouri state-owned facilities to the order of $125K in losses.  

Impact of Previous and Future Development 

None of the counties within the 10 mile EPZ for the Callaway plant are in the top 10 counties for 
housing unit and population gains between 2010 and 2015. Boone and St. Charles Counties are 
within the 50 mile ingestion pathway for the Callaway plant and are among the top 10 counties for 
housing and population gains from 2010 to 2015. Lincoln County, in the Callaway 50-mile ingestion 
pathway is in the top 10 for population gains between 2010 and 2015. 

Hazard Summary by Jurisdiction 

Communities most at risk are those within the 10 mile EPZ.  The planning area has no communities 
located within the 10 mile EPZ. 

Problem Statement 

The counties most at risk of radioactive fallout from the Callaway nuclear plant are Callaway and 
Montgomery.  Emergency Management Agencies from the “at risk” counties of Callaway and 
Montgomery coordinate their Emergency Operations Plans with those of the Callaway Nuclear plant.  
If unforeseen circumstances require portions of Montgomery County to be evacuated due to a 
release of radiative material, Montgomery County is prepared to respond using its planned 
evacuation scenarios. 

 
3.4.14 Terrorism 

Hazard Profile 

Hazard Description 
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Federal Bureau of Investigation (FBI) defines Terrorism as “the unlawful use of force or violence 
against persons or property to intimidate or coerce a government, the civilian population, or any 
segment thereof, in furtherance of political or social objectives.” Terrorism causes loss of life, injuries 
to people and properties, and disruptions in services. According to the State Hazard Mitigation Plan, 
potential terrorist actions include the following; Bombings, airline attacks, weapons of mass 
destruction (WMD) attacks, infrastructure attacks, cyber-terrorism, agro-terrorism, arson, 
kidnappings, and assassinations. 
  
Domestic terrorism is another form of threat which comes from white supremacists, black 
separatists, animal rights / environmental terrorists, anarchists, prolife extremists, and self-styled 
militia. According to the FBI, international terrorism has been a major challenge for the United 
States. This threat can be categorized into three groups; loosely affiliated extremists operating under 
the radical jihad movement, formal terrorist organizations, and state sponsors of terrorism.  
 
After the attacks on September 11, 2001, parts of 22 domestic agencies were consolidated into one 
department, the U.S. Department of Homeland Security (DHS), to protect the nation against future 
terrorist threats. Depending on the necessity communities may receive assistance from state and 
federal agencies operating within the existing Integrated Emergency Management System. FEMA is 
responsible for supporting state and local response to the consequences of terrorist attacks. 

Geographic Location 

Montgomery County is unlikely to be a target of international terrorism; however, all areas of the 
planning area are susceptible to domestic terrorism.  

Strength/Magnitude/Extent 

According to the State Hazard Mitigation plan, the threat of terrorism in the United States remains a 
concern. The level of acts committed in the United States has increased steadily. According to the 
FBI, two known or suspected terrorist acts were recorded in the United States in 1995, 3 in 1996, 4 
in 1997, 5 in 1998, and 12 in 1999. In addition to the 12 acts in 1999, an additional 7 planned acts of 
terrorism were prevented in the United States.  Although several different extremist groups have 
been identified in Missouri, there have been no indications of any specific recent terrorist activities. 
The potential does remain, however, for new extremist and/or terrorist groups to move into the State 
at any time. 
 
An open society such as ours, which depends on technology for its continued smooth operation, 
remains a potential target for terrorists. Large cities with a variety of news media outlets represent 
the most likely locations for terrorist acts because terrorists generally want their acts to reverberate 
in the news media and reach the largest audience possible. Since Missouri does not have large 
media markets compared to some states, it is not as likely a target for terrorist activity as those other 
states. However, the Oklahoma City bombing debunked the idea that rural America is completely 
safe from terrorists.  With this in mind, it appears that a terrorist attack could occur in Missouri. 
 

Montgomery County has potential targets for terrorist activities as well; including Federal, state, 

county and municipal government facilities and structures; military installations; HAZMAT Facilities; 

medical facilities; religious facilities; businesses and manufacturing centers; airports, railroads, 

highways and navigable rivers; pipelines, power plants, public utilities, landmarks, large public 

gatherings, and agriculture.  Extent is reliant on the type of attack and other parameters. Terrorism is 

usually attempted to kill or injure persons, destroy property or impact critical functions, and affect 

public confidence and instill fear. 
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There are 9 Homeland Security regions in the State of Missouri with Montgomery County being part 
of Region F.  Region F has completed a Threat and Hazard Identification and Risk Assessment 
(THIRA) which is updated every three years. Currently, there are no terrorism incidents identified 
within the county and certainly, if Missouri rates itself a tier below the nation in threat probability, 
Montgomery County should rate its chances of a terrorist attack even lower.   

Previous Occurrences 

The following section highlights noteworthy terrorist-related threats and actual attacks that have 
occurred in the United States since 1970. The French Revolution provided the first uses of the words 
“Terrorist” and “Terrorism.” Use of the word “terrorism” began in 1795 in reference to the Reign of 
Terror initiated by the Revolutionary government. The agents of the Committee of Public Safety and 
the National Convention that enforced the policies of “The Terror” were referred to as “Terrorists.” 
The French Revolution provided an example to future states in oppressing their populations. It also 
inspired a reaction by royalists and other opponents of the Revolution who employed terrorist tactics 
such as assassination and intimidation in resistance to the Revolutionary agents. The Parisian mobs 
played a critical role at key points before, during, and after the Revolution. The following section 
highlights noteworthy terrorist-related threats and actual attacks that have occurred in the United 
States since 1970. 

In 1972, members of a U.S. fascist group called Order of the Rising Sun were found in possession of 

30 to 40 kilograms of typhoid bacteria cultures, which they planned to use to contaminate water 

supplies in Chicago, St. Louis, and other large Midwestern cities. 

 

In 1984, two members of an Oregon cult headed by Bhagwan Shree Rajneesh cultivated Salmonella 

bacteria and used it to contaminate restaurant salad bars in an attempt to affect the outcome of a 

local election.  Although approximately 751 people became ill and 45 were hospitalized, there were 

no fatalities. 

In February 1993, an improvised bomb exploded in a rental van parked on the second level of the 

World Trade Center’s parking basement. The bomb contained approximately 1,200 to 1,500 pounds 

of a homemade fertilizer-based explosive, urea nitrate. The blast produced a crater 150 feet in 

diameter and five floors deep. Although the motive for the attack was never confirmed, it is believed 

that the suspect who masterminded the bombing was either backed by a loose network of militant 

Muslims or directed by Iraq. The incident, which killed 6 people and injured more than 1,000, was the 

most significant international terrorist act that had ever been committed on U.S. soil at that time. 

In April 1995, a massive bomb exploded inside a rental truck parked near the Murrah Federal Building 

in Oklahoma City, destroying half the nine-story building and killing 168 people. The incident was 

traced to Timothy McVeigh, who was convicted of the bombing and executed by lethal injection in 

June 2001. He was the first federal prisoner to be executed in 38 years. McVeigh was a survivalist 

who believed individual rights (e.g., gun control) were being deprived by government agencies. 

Consequently, he was convinced he acted to defend the Constitution and saw himself as a crusader 

and hero. This was the worst terrorist event, either domestic or international in origin that had ever 

occurred in the United States at that time. 

In March 1995, four members of the Minnesota Patriots Council, a right-wing militia organization 

advocating the violent overthrow of the U.S. government, were convicted of conspiracy charges 

under the Biological Weapons Anti-Terrorism Act of 1989 for planning to use ricin, a lethal biological 

toxin. The four men allegedly conspired to assassinate federal agents who served papers on one of 

them for tax violations. 

In May 1995, a member of the neo-Nazi organization Aryan Nations was arrested in Ohio on charges 
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of mail fraud. He allegedly misrepresented himself when ordering three vials of freeze-dried Yersinia 

Pestis, the bacteria that causes bubonic plague, from a Maryland biological laboratory. 

In October 1995, the Amtrak Sunset Limited passenger train derailed near Hyder, Arizona. It was 

determined that the train track had been sabotaged, causing the train to derail and topple 30 feet 

from a bridge. A letter signed by the Sons of Gestapo was left at the scene. One person was killed 

and 83 others were injured in this incident. 

In November 1995, members of the Tri-States Militia (a group composed of militia from at least 30 

states) were arrested after being linked to five would-be terrorists whose bomb plots were thwarted 

by federal and state law enforcement agencies. The plots involved blowing up the Southern Poverty 

Law Center, offices of the Anti-Defamation League, federal buildings, abortion clinics, and gay 

community locations. 

In December 1995, an Arkansas man was charged with possession of ricin in violation of the 

Biological Weapons Anti-Terrorism Act. The man was arrested and subsequently hanged himself in 

his jail cell the next day. 

In July 1996, a pipe bomb exploded in Atlanta’s Centennial Olympic Park as the city was hosting the 

summer Olympic Games. One person was killed and dozens were wounded. It was later determined 

that the bomb had been planted by Eric Robert Rudolph, who was also suspected of being 

responsible for a double bombing at the Sandy Springs Professional Building in Atlanta in January 

1997 and a double bombing at the Otherside Lounge in Atlanta in February 1997. Rudolph was 

arrested in May 2003 after five years on the run. He is a former soldier and survivalist with extreme 

right-wing views and is also reported to have ties to white supremacist groups. 

 

On September 11, 2001 there were a series of coordinated terrorist suicide attacks by Islamic 

extremists upon the United States of America. Nineteen terrorists affiliated with al-Qaeda hijacked 

four commercial passenger jet airliners. Each team of hijackers included a trained pilot. The hijackers 

intentionally crashed two of the airliners (United Airlines Flight 175 and American Airlines Flight 11) 

into the World Trade Center in  New York City, one plane into each tower (1 WTC and 2 WTC), 

resulting in the collapse of both buildings soon afterward and extensive damage to nearby buildings. 

The hijackers crashed a third airliner (American Airlines Flight 77) into the Pentagon in Arlington 

County, Virginia, near Washington, D.C. Passengers and members of the flight crew on the fourth 

aircraft (United Airlines Flight 93) attempted to retake control of their plane from the hijackers; that 

plane crashed into a field near the town of Shanksville in rural Somerset County, Pennsylvania.  

 
In addition to the 19 hijackers, 2,974 people died as an immediate result of the attacks, and the 
death of at least one person from lung disease was ruled by a medical examiner to be a result of 
exposure to WTC dust. Another 24 people are missing and presumed dead. The victims were 
predominantly civilians. The New York City Fire Department lost 341 New York City Fire Department 
firefighters and two paramedics, while 23 New York Police Department, 37 Port Authority Police 
Department officers, and 8 private ambulance personnel were killed. There were 125 victims in the 
Pentagon. The dead included eight children. The youngest victim was a two year-old child on Flight 
175, the oldest an 82 year-old passenger on Flight 11.  
 
According to the Associated Press, the city identified over 1,600 bodies but was unable to identify 
the rest (about 1,100 people). They report that the city has "about 10,000 unidentified bone and 
tissue fragments that cannot be matched to the list of the dead."  Bone fragments were still being 
found in 2006 as workers prepared the damaged Deutsche Bank Building for demolition. The 
average age of all the dead in New York City was 40. 
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The attacks created widespread confusion across the United States. All international civilian air 
traffic was banned from landing on US soil for three days; aircraft already in flight were either turned 
back or redirected to airports in Canada or Mexico. Unconfirmed and often contradictory reports 
were aired and published throughout the day. One of the most prevalent of these reported that a car 
bomb had been detonated at the U.S. State Department's headquarters, the Truman Building in 
Foggy Bottom, Washington, D.C. 
 
Between early October and early December 2001, five people died from anthrax infection, and at 
least 13 others contracted the disease in Washington, DC; New York City; Trenton, New Jersey; and 
Boca Raton, Florida. Anthrax spores were found in a number of government buildings and postal 
facilities in these and other areas. Most of the confirmed anthrax cases were tied to contaminated 
letters mailed to media personalities and U.S. senators. Thousands of people were potentially 
exposed to the spores and took preventive antibiotics. Numerous mail facilities and government 
buildings were shut down for investigation and decontamination. 
 
In the wake of these incidents, federal, state, and local emergency response agencies across the 
United States responded to thousands of calls to investigate suspicious packages, unknown 
powders, and other suspected exposures. Almost all of the incidents turned out to involve no actual 
biohazard. Nevertheless, emergency responders typically treated each call as a potentially serious 
health and safety risk.  
 
During this tense time, in Missouri, the Department of Health and Senior Services (DHSS) issued 
numerous health alert advisories to local officials and the public, providing guidance on how to 
handle anthrax or suspicious letters and packages during a time of extremely heightened tensions. 
DHSS also instituted a surveillance system, contacting health providers to obtain public health 
information twice weekly, while also working to improve the public health infrastructure, information 
sharing, health communication networks, and hospital surge capabilities. 
 
In October 2002, a month-long sniper spree terrorized the entire Washington DC area as a sniper 
duo gunned down ten people at random. The shooters were later arrested while sleeping in their 
modified vehicle. 

 
In 2005, the FBI arrested 11 people in relation to 17 attacks that included $12 million in arson 
damage to Vail Ski Resort in Vail, Colorado. 

 
In March 2008, a homemade bomb damaged an Armed Forces Recruiting Office in Times Square in 
New York City. No suspect was caught. 
 
In April 2013, two explosions occurred at the finish line of the Boston Marathon, killing three people 
and injuring more than 180.  The attack resulted in a three-day manhunt for two suspects, one of 
which was apprehended and the other killed by police. A “shelter in place” order was given for 
residents in the Boston area as the search weaved in and out of area neighborhoods. 
 
In December 2013, a 58 year old avionics technician in Wichita, Kansas was arrested for attempting 
a suicide bombing at Wichita Mid-Continental Airport. The perpetrator became radicalized after 
reading propaganda on the Internet.  He was arrested while driving a vehicle into the airport with 
what he believed to be an active explosive device. 
 
In June 2015, a mass shooting took place at an Episcopal church in Charleston, South Carolina, one 
of the oldest black churches in the country and a site for community organization around civil rights. 
Nine people were killed, and a tenth victim was shot but survived. The perpetrator was later 
arrested, and confessed that he was trying to initiate a race war. 
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In June 2016, a lone gunman opened fire at a gay nightclub in Orlando, Florida. Almost 50 people 
were killed and 53 were injured in what is one of the deadliest mass shooting in modern American 
history. 

Probability of Future Occurrence 

The threat of terrorism in the United States remains a concern. Over the past few years, the level of 
acts committed in the United States has increased steadily with attacks ranging from mass shootings 
to improvised explosive devices to cyber-attacks. 
 
Although several different extremist groups have been identified in Missouri, there have been no 
indications of any specific recent terrorist activities. The potential does remain, however, for new 
extremist and/or terrorist groups to move into the State at any time. 
 
An open society such as ours, which depends on technology for its continued smooth operation, 
remains a potential target for terrorists. Large cities with a variety of news media outlets probably 
represent the most likely locations for terrorist acts because terrorists generally want their acts to 
reverberate in the news media and reach the largest audience possible. Since Missouri does not 
have large media markets compared to some states, it is not as likely a target for terrorist activity as 
those other states. However, the Oklahoma City bombing debunked the idea that rural America is 
completely safe from terrorists. With this in mind, it appears that a terrorist attack could occur in 
Missouri; the probability of such an attack is low, and noted as <1-percent. 

Changing Future Conditions Considerations 

Changing future conditions in terms of climate and weather patterns are not expected to have a 
direct impact on the probability or severity of potential terrorism events. However, there are extreme 
environmental groups that may resort to forms of terrorism in their protests. 

Vulnerability 

Vulnerability Overview 

Terrorist acts could easily undermine the confidence that people have in their own security and in 
their government’s ability to protect them from harm. Because bombs can be made so easily, the 
threat of a bomb should not be taken lightly. The threat of a bomb can disrupt a community almost 
as effectively as an actual bomb, while creating far fewer risks for the persons making the threat. 
Therefore, no matter how large or small the incident, a terrorist act can have a major impact on a 
community. 
 
A strategic biological, or chemical attack on the United States could have the most devastating and 
far- reaching consequences. The potential for traditional war-related attacks, using conventional 
weapons, is a scenario that is more likely to occur, based on currently available information, 
however even attacks of that variety are rare. Attackers are likely to have either very specific targets 
such as Women’s clinics, or desire large publicity from the attacks. 

Impact of Previous and Future Development 

As more and more large public events are held in Missouri, and as the population increases, more 
potential exists for these venues to become targets of a terrorist attack.  



    3.120  

   

   

   

 

Hazard Summary by Jurisdiction 

The planning area is largely rural and the possibility of a terrorist attack is very slim.  A more likely 
scenario, though still remote, is the possibility of domestic acts of violence against employers, and 
others known to the attacker.  These incidents are typically associated with higher population density 
communities.   

Problem Statement 

Using population and major transportation corridors as key indicators, the data suggests that 
counties at most risk are St. Louis, Jackson, St. Charles, St. Louis City, Greene, Clay, Jefferson, 
Boone, Jasper and Franklin. Mitigation strategies and limited resources allocated in these counties 
first could prove most beneficial. 

2018 risk assessment data and mapping is available through the Missouri Hazard Mitigation Viewer:  
http://bit.ly/MoHazardMitigationPlanViewer2018.  

 
3.4.15 Transportation Disruption 

 

Hazard Profile 

Hazard Description 

For the purpose of this plan, mass transportation is defined as the means, or system, that transfers 
large groups of individuals from one place to another. This profile addresses only transportation 
accidents involving people, not materials. Thus, mass transportation accidents include public 
airlines, railroad passenger cars, metro rail travel, tour buses, city bus lines, school buses, riverboat 
casinos, and other means of public transportation. This hazard addresses only those accidents that 
involve passenger air, road, or rail travel that results in accident death or injury.  
 
Interstate 70 is the only interstate facility in the county and comprises of four lanes through the 
planning area with annual average daily traffic (AADT) volumes reaching 42,400 vehicles. State 
Highway 19 is a two lane minor arterial with AADT of 6010. State Highway 94 is a two lane minor 
arterial with AADT of 1,492.  
 
There is one Class I Railroad running through the county; Norfolk Southern Railway (NS) Although 
no passenger service is offered in the county, Amtrak offers scheduled service to the south of the 
region across the Missouri River in both Washington and Herman on the Union Pacific line. 
 
OATS Inc. founded in 1971, which is one of the largest public transportation providers in the nation, 
is a private, not-for profit organization serving 87 of Missouri’s 114 counties. In the past year OATS 
operated in Montgomery County with a total of 4,171 one-way trips and a total of 53,497 miles. The 
majority of para-transit services within the county are needs-specific services offered by an array of 
non-profit human service providers. These services are generally in-house and are limited to the 
clients or customers of the particular agency, though OATS often provides transportation services for 
agencies without in-house transportation options. 
 
Airlines 
Missouri serves as a transportation crossroad for the United States. Missouri is centrally located in 
the nation making it a natural hub for many major airlines (five primary airports in the State offer 

http://bit.ly/MoHazardMitigationPlanViewer2018
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commercial service) and other types of tourist and business travel. Many cross-country travelers 
use Missouri terminals to connect with transport changes. The state’s airways, railways, and 
highways are used as nonstop thoroughfares as well. Although Montgomery County has no major 
nor feeder airport, a mid-air collision is a remote possibility. 
 
Commercial Vehicles 
Tour bus travel in the State is on the increase, and more bus traffic can be expected. The Passenger 
Carrier Inspection Division of the Missouri Department of Transportation has developed a 
comprehensive passenger carrier safety inspection program. Passenger carrier safety is a primary 
concern for the Division because Missouri, and especially Branson, is among the top tourist 
destinations in North America. Division inspectors conduct safety inspections at destinations or 
carrier terminals when buses do not have passengers on board. 
 
The Passenger Carrier Inspection Division has two classifications of passenger carriers: for-hire and 
private. For-hire passenger carriers provide service to the general public and are required to register 
with the division. Private carriers provide passenger service in furtherance of a commercial 
enterprise. Examples include, but are not limited to, hotel courtesy buses, airport passenger shuttle 
services, buses operated by professional musicians, and buses for civic and other groups such as 
scout groups where no fees are collected. 
 
Railroads 
Amtrak, the State’s major passenger rail carrier, uses tracks that cross the entire state from east to 
west, with stations in Hermann, Kansas City and St. Louis. Although Amtrak has experienced a 
decline in passengers since the year 2000, it continues to carry a large number of passengers daily. 
Peak periods for rail companies in North America is somewhere between April and September of 
any given year. 
 

Geographic Location 

Transportation related events are normally associated along major transportation routes but can 
occur anywhere in the planning area. 

Strength/Magnitude/Extent 

There is no uniform extent rating for a mass transportation incident, as different modes of 
transportation have unique characteristics.  Depending on the parameters of the incident, it is 
reasonable to assume that a large-scale mass transportation incident involving a train derailment or 
a plane crash could cause hundreds of fatalities, hundreds of injuries, millions in property damage 
and a potentially long-term loss of service. 

Previous Occurrences 

Airlines 
Information from the Federal Aviation Administration regarding primary, non-primary commercial 
service and general aviation airports found at 
http://www.faa.gov/airports/planning_capacity/passenger_allcargo_stats/passenger/ shows that 
there are a total of 127 airports in Missouri that are considered public use, of which eight are 
considered commercial. Of these, the top five are listed below including the number of enplanements 
for calendar year 2015. 
 

http://www.faa.gov/airports/planning_capacity/passenger_allcargo_stats/passenger/
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Table 3.55. Top Five Missouri Airports by Enplanements, 2015 
 

Airport County 2015 Enplanements 

Lambert St. Louis International St. Louis 6,239,248 

Kansas City International Platte 5,135,127 

Springfield – Branson National Greene 447,843 

Columbia Regional Boone 64,707 

Joplin Regional Kiowa 28,306 

Source: Federal Aviation Administration, 
https://www.faa.gov/airports/planning_capacity/passenger_allcargo_stats/passenger/ 

 
The National Traffic Safety Board records aircraft incidents involving fatalities in the United States. 
The NTSB records one such incident in Missouri, in 2004. On October 19, 2004, a plane flying 
between St. Louis and Kirksville crashed on the approach to the Kirksville Airport, killing thirteen 
people and injuring two. 
 
Railroads 
 
On May 14, 1997, about 9:00 pm, a Missouri and Northern Arkansas Railroad (M&NA) train, the 
Cotter North local, was traveling northbound in non-signaled territory when it entered a siding track 
and collided with an unattended and unoccupied Branson Scenic Railway (BSR) excursion train. The 
collision occurred in downtown Branson, Missouri, on the M&NA Aurora Subdivision at milepost 
(MP) 447.3. When the collision occurred, the lead locomotive unit of the striking train derailed and 
caught fire. Also, both locomotive units of the parked train derailed. Both train crewmembers of the 
M&NA train sustained minor injuries. The costs associated with the accident were $410,625. 
 
On July 29, 2001, an Amtrak train derailed in on a section of rural track that had been undermined 
by heavy rains. A locomotive and three cars derailed near Sabula in Iron County. Ten people were 
treated for minor injuries at local hospitals. 

An Amtrak train carrying 103 people on September 29, 2005 derailed in eastern Missouri near 

Blackwell after striking boulders from a rockslide; approximately 20 people sustained minor injuries.  

The severity of the derailment was mitigated by the slow speeds required to wind through the area; 

slow speeds were attributed as the reason no cars were overturned. 

 

Commercial Vehicles 
 
Commercial motor vehicles have been involved in a significant number of Missouri traffic accidents. 
Statistics from the Missouri State Highway Patrol Statistical Analysis Center show that in 2015, nine 
percent of all traffic accidents involved a commercial motor vehicle. Of fatal traffic accidents, 13 
percent involved a commercial motor vehicle. A total of 117 persons were killed and 3,279 were 
injured in commercial motor vehicle-related accidents in 2015.  

https://www.faa.gov/airports/planning_capacity/passenger_allcargo_stats/passenger/
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Probability of Future Occurrence 

A major accident can occur at any time, even though all safety precautions are in place. Accidents 
involving commercial vehicles occur on an annual basis, however these are usually considered minor 
in nature. Based on the latest available information for different modes of transportation, the 
probability of a mass transportation accident is 100%.  

Changing Future Conditions Considerations 

Changing future conditions with respect to climate are not likely to impact the probability or severity 
of this hazard.  The exception would be accidents caused by precipitation or other severe weather, 
such as high Changes in precipitation patterns, particularly more extreme precipitation events and 
drought, have the potential to affect transportation systems across the country. Storm drainage 
systems for highways, tunnels, airports, and city streets could prove inadequate, resulting in 
localized flooding. Bridge piers are subject to scour as runoff increases stream and river flows, 
potentially weakening bridge foundations. 

Vulnerability 

Vulnerability Overview 

Mass transportation systems have strict plans and protocols in place to ensure the safety and 
security of their passengers.  Even with these protocols in place, a major accident could occur at any 
time. Mass transportation systems can also serve as attractive targets for terrorism, with high 
numbers of people congregated in small spaces and the potential for disruption in daily lives. 
 
It is impossible to predict what losses Montgomery could suffer due to a major transportation 
incident, however, the table below; taken from the 2018 State Plan, lists some generalized state-
wide estimated losses. 
 

Table 3.56. State-Wide Annual Loss Estimates, Mass Transportation Accidents, 2015 
 

 

Sources: Missouri State Highway Patrol Statistical Analysis Center, 2015 data 
http://www.mshp.dps.missouri.gov/MSHPWeb/SAC/Compendium/TrafficCompendium.html 

Impact of Previous and Future Development 

As the amount of tourism increases and personal travel through Missouri via mass transit increases, 
the number of accidents can be expected to increase. Costs increase each year as well.  

Type of Vehicle Injuries Cost per Injury Fatalities Cost per Fatality 

Bus (Small / Large) 354 $12,744,000 3 $7,800,000  

Limousine 1 $36,000 0 $0  

School Bus 187 $6,732,000 1 $2,600,000  

Passenger Van 38 $1,368,000 3 $7,800,000  

Totals 580 $20,880,000 7 $18,200,000  
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Hazard Summary by Jurisdiction 

Transportation disruptions can occur anywhere and at any time.  The most serious disruptions will 
likely be in areas adjacent to major transportation routes. 

Problem Statement 

Using the major transportation corridors for the State as key indicators, the counties at most risk for 
serious transportation disruptions are Jackson, St. Louis, Buchanan, Clay, Boone, St. Charles, 
Jefferson, Franklin, Green and Jasper. Mitigation strategies and limited resources would best be 
allocated in these counties. 

 

3.4.16 Utilities Disruption 

Hazard Profile 

Hazard Description 

Description/Location 

 
Utility Interruptions and failures may involve electrical power, internet/telecommunications systems, 
natural gas, and public water and wastewater systems. These systems or combinations of these 
utility systems exist virtually throughout the State. Many utilities are localized and serve only one 
community, while other utilities serve a regional area. 
 
Disruption of any of these services could result from many of the natural or human-caused / 
technological hazards described in this plan. In addition to a secondary or cascading impact from 
another primary hazard, utilities and infrastructure can fail because of geomagnetic storms, faulty 
equipment, lack of maintenance, degradation over time, or accidental damage such as damage to 
buried lines or pipes during excavation. 
 
Geomagnetic storms can cripple communications that rely on the ionosphere. Many communications 
systems use the ionosphere to reflect radio signals over long distances. While TV and commercial 
radio stations are not typically affected by solar activity, ground-to-air, ship-to-shore, shortwave 
broadcast and amateur radio (mostly the bands below 30 MHz) are frequently disrupted. Users of 
these bandwidths include some military detention early warning systems, submarine detection 
systems, and aircraft.   
 
Solar disturbances also damage communications satellites. Increased solar ultraviolet emissions 
heat the earth’s upper atmosphere causing it to expand. The heated air rises and the density at the 
orbit of the satellites increases. This creates increased drag on the satellite which in turn causes the 
satellite to slow and change orbit slightly. Also, during a storm, the number and energy of electrons 
and ions increases. As a satellite travels through this environment, charge accumulates and can 
harm the satellite’s electrical systems.  Damage to communications satellites can disrupt non-
terrestrial telephone service, television, radio, and internet service. 
 
Electric Power 
 
Disruption of electric power supply can be a cascading impact of several other hazards profiled in 
this plan including:  flood, tornado, windstorm, and wither weather. These hazards can cause 
damage to power infrastructure. To a lesser extent, extreme temperatures, dam failure, levee 
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failure, lightning, and terrorism could cause power disruption as well. Extreme heat can disrupt 
power supply when air conditioning use spikes during heat waves which can cause brownouts. Like 
flood, dam and levee failure can impact power infrastructure. Lightning strikes can damage 
substations and transformers, but is usually isolated to small areas of outage. Many forms of 
terrorism could impact power supply either by direct damage to infrastructure our through cyber-
terrorism targeting power supply networks. Geomagnetic storms, faulty equipment, lack of 
maintenance, degradation over time, or accidental damage such as damage to buried power cables 
can also cause disruption to electric power.   
 
Electrical utilities in Missouri prepare for disasters and power outages by developing written plans to 
follow when events cause outages to customers. Power outages caused by severe weather have 
prompted the creation of tree-trimming plans to ensure above ground power lines are free of 
potential limbs that could fall on power lines and cause interruptions of power if knocked down.  In 
addition, ongoing reviews of emergency plans and training for such events have been implemented. 
Many utilities also use emergency batteries or generators to provide back-up power for high priority 
equipment.  After the 2002 ice storm that struck western and northern Missouri, an automated 
outage reporting system was created. The Public Service Commission also advised utility 
companies to provide feedback to customers that their outage report was recorded. 

 
Electricity is provided to residents of Montgomery County by Ameren UE. 
 
Missouri’s electric cooperatives are non-profit power suppliers owned by their members. Each is 
governed by a board of directors elected from among the membership. There are 40 distribution 
cooperatives which provide electricity to individual homes, farms, and businesses. Some of these 
co-ops are quite large while others may serve just one county. Missouri’s smallest electric 
cooperative has just over 2,000 member- owners while the largest has more than 40,000 members. 
In addition to the 40 distribution cooperatives, there are six transmission cooperatives and 
Associated Electric Cooperative, the wholesale power provider to the distribution and transmission 
cooperatives. These cooperatives contribute to a comprehensive hazard mitigation plan which 
contains information pertaining to all 47 of the state’s electric cooperatives. Due to sensitive data 
relating to the power grid in the State, this plan is not available to the public. 

Regardless of size, each electric cooperative operates in similar fashion. Each member-owner 

has one vote at an annual membership meeting at which bylaws are approved and board 

members are elected. The board members, each a member of the cooperative, set policy for 

the co-op to direct day to day operations. 

 
Missouri’s electric distribution cooperatives buy wholesale power from Associated Electric 
Cooperative, headquartered in Springfield, Missouri. Like the local electric cooperatives, Associated 
Electric Cooperative operates on a not-for-profit basis and is owned by those who use the services it 
provides—in this case, Missouri’s distribution and transmission cooperatives. Missouri’s six 
transmission cooperatives deliver wholesale electricity from Associated to local distribution 
cooperatives over high-voltage transmission lines. For more information about specific cooperatives, 
visit the Association of Missouri Electric Cooperatives at http://www.amec.org. 
 
Internet / Telecommunications 
 
Internet and telecommunications infrastructure and service can be impacted by the same hazards 
that can impact electric power supply. Land line telephone lines often utilize the same poles as 
electric lines. So, when weather events such as windstorm or winter weather cause lines to break, 
both electricity and telephone services experience outages. With the increasing utilization of cellular 
telephones, hazard events such as tornado that can damage cellular repeaters can cause outages. 
In addition, during any hazard event, internet and telecommunications systems can become 

http://www.amec.org/
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overwhelmed due to the surge in call usage/volume. 
 
Vulnerability of buried telecommunications cables has always been a problem. Cables may be 
subject to accidental or intentional cuts. However, legislation and mitigation procedures have been 
taken to prevent such events. Missouri law provided for the creation of the “One Call” call center to 
locate and mark buried utilities when requested prior to any digging/excavating. Most Local 
Exchange Carriers have their facilities on record with One Call. Missouri Revised Statute Chapter 
319, “underground Facility Safety and Damage Prevention Act” is the legislation governing 
requirements to have utilities identified prior to digging or excavation.  Additional steps to prevent 
cutting of buried telecommunications cables include clearly marking cable routes with above ground 
pedestals and poles, as well as patrolling the routes by vehicle and air. In addition to these 
precautions, most companies have constructed fiber rings for the fiber optic routes to provide for 
continuity of service in the event of an accidental cut. 
 
Since floods pose a threat to telephone service, most companies with buried cables in floodplains 
are replacing conventional telephone pedestals with flood resistant telephone pedestals, which 
protect the cables during floods of short duration. 

In 1990, the Missouri Public Service Commission requested that all Local Exchange Carriers submit 

plans for disaster recovery. Every LEC in the state submitted a plan detailing practices and 

procedures for service restoration in the event of a disaster. Additionally, to mitigate damage of 

earthquakes or other disasters, the Local Exchange Carriers added bracing to their central offices for 

their switching equipment and batteries.  Many companies have also obtained on-site generators or 

made contingency arrangements to acquire them in response to an outage. 

 

Natural Gas 
 
Primary hazards that can impact natural gas pipelines are earthquake, land subsidence, human 
error/digging accidents, infrastructure degradation, and acts of terrorism/vandalism. All natural gas 
system operators in the State operate under the jurisdiction of the Missouri Public Service 
Commission. These operators must comply with the commission’s pipeline safety regulations which 
include emergency response procedures to pipeline emergencies and natural disasters. Natural gas 
operators have plans on file with the Missouri Public Service Commission. These include indexes of 
utilities and their locations in the State. 
 
In 1989, Missouri House Bill 938 provided the commission with additional legal power to enforce the 
Pipeline Safety Regulations. In 1990, due in part to the Iben Browning earthquake projection, all 
utilities were mandated by the commission to develop natural disaster plans (to include potential 
impacts of earthquakes) and file the plans with the commission. The commission also developed its 
own plan to respond to a disaster causing an interruption or failure of a utility service. The Iben 
Browning earthquake projection created a new awareness for the necessity for such disaster 
response and recovery plans. Several natural gas companies have since stored emergency 
equipment and survival rations in protected locations. This also resulted in a new demand for 
excess flow and motion sensing valves on natural gas service lines. Operators also reviewed, 
updated or increased their mutual aid agreements with other utilities and contractors. 
 
According to the Pipeline and Hazardous Materials Administration, in 2015, there were 50,771 miles 
of natural gas pipelines in Missouri as shown in the following table. 
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Table 3.57. Natural Gas Pipelines in Missouri By Type 
 

Type Miles 

Gas Distribution Mail Miles 27,348 

Gas Distribution Service Miles 18,811 

Gas Transmission 4,612 

Gas Gathering 0 

Total 50,771 

Source: Pipeline and Hazardous Materials Administration, 
https://hip.phmsa.dot.gov/analyticsSOAP/saw.dll?Portalpages 

 
The distribution pipelines are operated by 50 different companies. Over 3,600 miles of Interstate 
transmission lines are operated by 12 companies and over 1,000 miles of intrastate transmission 
lines are operated by 13 companies. Missouri law requires all owners and operators of underground 
pipeline facilities to participate in the One Call notification center. This participation provides for the 
location of underground pipelines after notification by the excavator and before any excavation 
begins.  Missouri’s natural gas pipelines are shown in the figure below. 
 

https://hip.phmsa.dot.gov/analyticsSOAP/saw.dll?Portalpages
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Figure 3.47. Missouri Natural Gas Pipelines 

 

Geographic Location 

Every area of Montgomery County is served by one or more utilities including electricity, natural 
gas, telecommunications, water and sewer; and is therefore subject to adversity due to the 
absence of these utilities. 

Strength/Magnitude/Extent 

In many cases, utility interruptions are small, isolated events that are within the capabilities of the 
local utility to address.  Therefore, the degree of severity of the day-to-day events may be 
considered low. Due to long- range planning, regulation, and diligence of the utility operators, major 
interruptions resulting in a high degree of severity are few and far between. In some instances, utility 
outages and interruptions can impact a larger area and be for a prolonged period.  Utility outages 
can also often be a cascading impact of a primary hazard such as flooding, severe thunderstorm, 
severe winter weather, and cyber disruptions. 

Previous Occurrences 

Because utilities exist everywhere in the State, damage to utilities may occur frequently. Causes of 
damage can range from a backhoe cutting a buried line, an accident involving a motor vehicle, a 
flood, a geomagnetic storm, or another hazard event. Many of these interruptions or failures go 
unreported and no comprehensive system is in place to capture historical outages. Therefore, 
limited information is available to develop statistical analysis of previous events for all utility types. 

Montgomery County 
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For electric utility interruptions, Inside Energy has compiled a database of 15 years of power 
outages compiled from annual data available from the Department of Energy.  
 
The table below provides the outages that included the State of Missouri Montgomery County 
inclusive of January 2000 through December 2014.  Data was not available prior to 2000.  It is likely 
parts of Montgomery County are included in some of these outages. 
 

Table 3.58. Power Outages in Missouri, 2000 - 2014 
 

Event Description 
Date  

Began 
Time 

Began 
Date  End Time End Outage Area 

Residents 
Affected 

Severe Weather - Snow/Ice 2/20/2014 4:40 PM 2/21/2014 11:59 PM Missouri, Illinois 66,000 

Physical Attack - Vandalism 1/21/2014 12:14 PM 1/21/2014 12:39 PM Missouri Unknown 

Severe Weather - Tornadoes 11/17/2013 12:35 PM 11/20/2013 11:00 AM 
Central Missouri, 
Central Illinois 

200,000 

Physical Attack; Vandalism 8/29/2013 9:50 AM 8/29/2013 9:50 AM Joplin, Missouri Unknown 

Severe Weather - Thunderstorms 5/31/2013 7:30 PM 6/1/2013 8:00 PM 
St. Louis Metro Area 
Missouri 

100,000 

Severe Weather - Winter Storm 
Nemo 

2/26/2013 1:00 PM 3/1/2013 10:00 AM Northern Missouri 56,444 

Severe Thunderstorms 6/27/2011 12:00 AM 6/29/2011 1:00 AM Illinois; Missouri 80,000 

Severe Weather 5/23/2011 12:30 PM 5/25/2011 12:30 PM St. Louis County 70,000 

Severe Weather 5/22/2011 5:09 PM 5/31/2011 12:01 PM 
Joplin, Sarcoxie, and 
Wentworth 

20,000 

Severe Weather 4/22/2011 9:00 PM 4/22/2011 11:00 PM 
Metro St. Louis area, 
Missouri 

55,000 

Severe Thunderstorm 5/8/2009 7:30 AM 5/8/2009 9:00 a.m. SW Missouri 83,000 

Winter Storm 1/28/2009 12:10 AM 1/30/2009 9:20 p.m. East Central Missouri 1 

Winter Storm 1/27/2009 11:00 AM 1/30/2009 6:00 p.m. 
South Central and 
Southeast 

62,500 

Fire/Load Shedding 12/2/2008 4:30 AM 12/2/2008 7:00 a.m. St. Louis, Missouri 53,000 

Hurricane Ike 9/14/2008 7:30 AM 9/18/2008 3:00 p.m. Missouri and Illinois 107,000 

Severe Thunderstorm 8/13/2007 1:30 AM 8/14/2007 12:00 
a.m. 

State of Missouri 63,000 

Ice Storm 1/13/2007 5:00 AM 1/19/2007 
12:00 
p.m. 

Missouri and Illinois 225,000 

Ice Storm 11/30/2006 9:00 PM 12/9/2006 6:00 p.m. Missouri and Illinois 550,000 

Severe Storms (3) (Many 
experienced multiple outages.) 

7/19/2006 6:00 PM 7/31/2006 8:00 a.m. 
Greater St. Louis 
Metropolitan area 
(MO and IL) 

2,500,000 

Ice Storm 1/30/2002 4:00 PM 2/10/2002 9:00 AM Missouri 95,000 

Source: Inside Energy,  http://insideenergy.org/2014/08/18/data-explore-15-years-of-power-outages/ , compiled from Annual reports 
from the Department of Energy 

  
Narratives of additional notable previous occurrences of various utility interruptions/failures are 
provided below. 
 
On March 13, 1989, a geomagnetic storm caused the Hydro-Québec power grid to fail. On March 10, 
an explosion on the sun released a billion-ton cloud of gas that headed towards earth at a million 
miles per hour. The solar flare that followed the explosion caused short-wave radio interference 
immediately. The magnetic disturbance was so intense that it created electrical currents in the 
ground beneath North America. These currents found a weakness in the Québec power grid and 
millions of people were without power for 12 hours. The power outage closed schools and 

http://insideenergy.org/2014/08/18/data-explore-15-years-of-power-outages/
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businesses, Dorval Airport and the Montreal Metro during morning rush hour. U.S. electrical utilities 
were also affected. There were 96 electrical utilities in New England interrupted while other reserves 
of electrical power were brought online. Across the United States, over 200 power grid problems 
were reported within minutes of the storm but none cased a blackout (NASA, 2009). 
 
During the flood of 1993, telecommunications companies proved their adaptability by using cellular 
service to replace wire line service in areas where service could not be restored in a timely manner. 
One local exchange company used a trailer with cellular pay phones where the land lines were 
interrupted. Another company temporarily replaced analog subscriber carrier service with site-based 
cellular service. Short-haul portable microwave was also used to replace copper lines lost during the 
flood. 
 
On January 30, 2002, a severe ice storm struck portions of western and northern Missouri leaving 
devastation and darkened homes and businesses. Many news articles referred to this ice storm as 
the worst in Missouri’s history. During the ice storm, ice accumulated on any object that was at or    
below freezing, and the weight of the ice broke utility poles, conductors, tree limbs, and other that 
could not withstand the weight of the ice. Ice accumulations over an inch were reported in many 
areas. Many tree branches could not withstand the added weight of the ice and fell to the ground, 
striking whatever was in their path. Cars, homes, streets, properties, and electric power facilities 
were recipients of the falling trees and limbs. When the ice began to melt, the falling ice caused 
additional outages. Some electric customers experienced outages more than once during that 
period, as power was restored but interrupted again by falling limbs. At the peak of outages, over 
400,000 customers were without power. Within three days, most of these customers were returned 
to service, but many customers in more heavily damaged areas were without power for over a week. 
Utilities affected by the ice storm quickly mobilized all their available crews and sought outside 
assistance. Work crews from 16 different states came to western Missouri to rapidly restore power to 
as many customers as possible. 
 
On July 19-20, 2006, severe storms with high winds and possible tornado activity struck St. Louis 
and the counties of St. Louis, Dent, Iron, Jefferson, Oregon, St. Charles, and Washington. Because 
of the storms, approximately 500,000 AmerenUE customers were without electrical power. Over 
3,600 utility workers from AmerenUE and outlying utility companies were involved in restoration 
efforts, the largest in company history. High priority projects included restoring power to 14 nursing 
homes, cooling stations, hospitals, city services, and utility and fuel terminals. Compounding the 
power outage problems, a heat advisory with heat index values as high as 104 degrees Fahrenheit 
plagued recovery efforts for several weeks. 
 
In January 2009, over two-and one-half inches of snow covered most of the southeast portion of the 
state. Heavy ice accumulations caused over 3,800 AmerenUE transmission and distribution poles to 
break. Similar breakages were experienced by municipal and electric cooperative systems and 
transmission operators. Because of the extent of damage, some locations were without power for up 
to three weeks. 
 
In January 2011, record amounts of snow that caused blizzard conditions across the state resulted 
in widespread power outages. 
 
Sunday, May 22, 2011, a devastating weather event struck Joplin, Missouri, continuing through the 
cities of Duquesne, Diamond, Granby, Sarcoxie and Wentworth. The National Weather Service 
identified the event as an EF-5 tornado with winds more than 200 miles per hour. The tornado took a 
direct route through the heart of Joplin’s residential and retail district, resulting in hundreds of 
injuries, deaths and the loss of thousands of homes and businesses. In addition, the storm also 
affected electrical power, natural gas, water and communications services. 
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July 13, 2016, Major power outages occurred across the St. Louis metro area due to powerful 
storms. At the height of the storm, winds were clocked as high as seven miles per hour. As a result, 
approximately 128,000 Missouri AmerenUE customers were without power. 

Probability of Future Occurrence 

Because utilities exist throughout the State and are vulnerable to interruptions or failures and 
because of multiple primary, secondary/cascading hazards, there is a very high probability that utility 
failures can occur at any time or location throughout the state.  In most cases, these are small 
isolated events well within the capabilities of the local utility to address. But, occasionally, utility 
interruptions/failures are widespread, relying on coordinated response efforts to restore function. As 
previously noted, Inside Energy compiled a list of 20 power outage events within Missouri over a 15-
year period which calculates to a 100% probability. 

Changing Future Conditions Considerations 

Deteriorating infrastructure is a current nationwide problem that is likely to be exacerbated by 
changing future conditions. Higher future temperatures, for example, would increase the demand for 
cooling homes, businesses, and public buildings, placing greater stress on power systems. 
 
Existing storm water systems were designed based on past conditions that are now changing; many 
systems may quickly become inadequate if storms continue to become more frequent and/or 
intense. Communities should prepare for even greater stress on infrastructure systems that may 
already be outdated. Although declining infrastructure is a serious problem, it also presents an 
opportunity to improve and integrate existing systems so that they serve communities better and 
more efficiently. 

Vulnerability 

Vulnerability Overview 

Utilities and infrastructure are vulnerable to damage from many natural hazards. Public health and 

safety and potential impacts on the economy are primary concerns with this hazard. Power and 

telephone lines are the most vulnerable infrastructure asset; but water supply, wastewater facilities 

and communications towers are also vulnerable. Typically, the events that cause the most damages 

are flood, lightning, winter storm, tornado, and wind storm. The electrical grid is vulnerable in 

periods of extreme heat when air conditioning use peaks. Underground utilities can also be 

damaged by expansive soils, erosion, earthquake and intentional or unintentional human actions. 

The Missouri Underground Facility Safety and Damage Prevention Act 

(http://www.moga.mo.gov/mostatutes/chapters/chapText319.html) helps prevent accidental damage 

of underground facilities. This statute makes it illegal to excavate without first giving notice and 

obtaining information concerning the possible locations of underground facilities. 

  

http://www.moga.mo.gov/mostatutes/chapters/chapText319.html
http://www.moga.mo.gov/mostatutes/chapters/chapText319.html
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Table 3.59. Potential Loss Estimates for Utility Failure in Montgomery County 
 

Population 

Potentially 
Affected 

Population 
(10%) 

Electric ($126) Drinking Water 
Wastewater 

Treatment ($41) 

11,703 1,170 $147,458  $108,838  $47,982  

Source:  FEMA BCA Reference Guide, June 2009, Appendix C; U.S. Census Bureau 5-year American Community 

Survey, 2015 

Impact of Previous and Future Development 

Future development can increase vulnerability to this hazard by placing additional strains on existing 
infrastructure and by increasing the size and thus the exposure of infrastructure networks. In addition, 
utility and infrastructure development and expansion should be minimized or mitigated in known 
hazard areas to ensure the vulnerability to this hazard is not increased as a secondary impact to 
other hazard events.   

Hazard Summary by Jurisdiction 

No jurisdiction was found to be more vulnerable to utilities disruption than others. 

Problem Statement 

Using the Potentially Affected Population from Table 3.161 as the key indicator for Utility Disruptions, 
the most at-risk counties are St. Louis, Jackson, St. Charles, St. Louis City, Greene, Clay, Jefferson, 
Boone, Jasper, Franklin and Cass Counties. Mitigation efforts and dollars focused on these counties 
first would be beneficial. 
 
 


